Longitudinal Adherence With Fecal Occult

Blood Test Screening in Community Practice

Joshua J. Fenton, MD, MPH">
Joann G. Elmore, MD, MPH?*
Diana S. M. Buist, PhD, MPH’
Robert J. Reid, MD, PhD®
Daniel J. Tancredi, PhD>7
Laura-Mae Baldwin, MD, MPH?

'Department of Family and Community
Medicine, University of California, Davis,
Sacramento, California

2Center for Healthcare Policy and Research,
University of California, Davis, Sacra-
mento, California

3Department of Medicine, University of
Washington, Seattle, Washington

‘Department of Epidemiology, University
of Washington, Seattle, Washington

*Group Health Research Institute, Group
Health Cooperative, Seattle, Washington

°Department of Preventive Medicine,
Group Health Cooperative, Seattle,
Washington

"Department of Pediatrics, University of
California, Davis, Sacramento, California

8Department of Family Medicine, Univer-
sity of Washington, Seattle, Washington

Conflicts of interest: none reported

CORRESPONDING AUTHOR
Joshua Fenton, MD, MPH

Department of Family and Community
Medicine

University of California, Davis

4860 Y St, Suite 2300

Sacramento, CA 95817
Joshua.fenton@ucdmc.ucdavis.edu

ABSTRACT

PURPOSE Although screening with fecal occult blood testing (FOBT) reduces
colorectal cancer (CRC) mortality, its effectiveness may diminish if patients do not
adhere with repeated screenings. Among patients who had previously engaged
in FOBT screening, we assessed subsequent adherence with FOBT screening.

METHODS e assessed longitudinal adherence with biennial FOBT screening
(every other year) within a cohort of patients enrolled in an integrated Washing-
ton State health plan. Among 11,110 patients who participated in FOBT screening
during a 2-year baseline period (2000-2001), we ascertained CRC screening use
during a subsequent 2-year observation period (2002-2003). We used multinomial
logistic regression to identify patient characteristics associated with higher inci-
dence of repeat CRC screening (with or without FOBT) relative to patients who
received no CRC screening.

RESULTS Despite prior participation in FOBT screening, less than one-half of
patients (44.4%; 95% Cl, 42.9%-45.8%) completed FOBT screening during the
2-year observation period. Although 8.8% of patients (95% Cl, 8.0%-9.7%)
received other CRC tests without FOBT during the observation period, nearly
one-half, 46.8% (95% Cl, 45.3%-48.4%), received no CRC screening. After
adjustment for other patient characteristics, receipt of a preventive health exami-
nation was strongly associated with FOBT adherence relative to no CRC screening
(adjusted relative rate ratio = 11.16; 95% Cl, 9.61-12.96).

CONCLUSIONS Longitudinal adherence with FOBT screening was low in this
insured population, potentially compromising its effectiveness in population CRC
mortality reduction. Interventions to promote adherence may be necessary to
achieve high effectiveness in population-based FOBT screening programs.

Ann Fam Med 2010;8:397-401. doi:10.1370/afm.1133.

INTRODUCTION

ublic health organizations worldwide have endorsed colorectal

(CRC) screening for adults aged 50 years and older. In random-

ized controlled trials, fecal occult blood test (FOBT) screening
performed either annually or biennially reduced both CRC incidence and
mortality."* FOBT is relatively easy to perform, safe, and inexpensive,
making it an appealing means of population screening. Many industrial-
ized countries have national or regional CRC screening programs based
on FOBT.?> Although colonoscopy is now more widely used than FOBT in
the United States,® many patients continue to choose FOBT as their CRC
screening strategy, and FOBT plays a central role in the CRC screen-
ing programs of US managed care plans and within underserved or rural
populations that lack access to sigmoidoscopy or colonoscopy.

The US Preventive Services Task Force recently reported that the
efficacy of high-sensitivity annual FOBT screening in terms of life-years
gained is essentially equivalent to a strategy of colonoscopy performed
alone every 10 years.” Yet an FOBT strategy may be more cost-efficient,
because it would require substantially fewer total colonoscopies. On the
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other hand, statistical models suggest that an FOBT
strategy may fall short if a large proportion of patients
do not adhere to repeated screenings.

In 2 randomized trials of FOBT screening, patient
adherence with regular screening was relatively high,
exceeding 75% during the 13-year study period of the
Minnesota Colon Cancer Control Study.'* The degree
to which the general population adheres to regular
FOBT screening is unknown, however. Among health
plan enrollees who had previously engaged in FOBT
screening, we assessed subsequent adherence with
repeated CRC screening with or without a FOBT. We
also identified patient-level predictors of adherence
with FOBT screening to assist in targeting potential
interventions to improve adherence.

METHODS

Participants and Setting
Participants were enrolled in Group Health Coopera-
tive, a mixed-model, integrated health plan in Wash-
ington State, where approximately 350,000 enrollees
receive care from a multispecialty group practice. The
Group Health Cooperative Human Subjects Review
Committee approved the study methods.

From population-based automated health care data,
we identified a sample of patients who were aged 52
to 78 years on January 1, 2002, and eligible for CRC
screening in 2002-2003 based on previously described
enrollment and eligibility criteria.®® From the sample,
we identified patients who completed a 3-card FOBT
test (Hemoccult I SENSA, Beckman Coulter, Fuller-
ton, California) during a baseline period (2000-2001)
and were enrolled during the subsequent 2-year obser-
vation study period (2002-2003) for assessment of
adherence with biennial FOBT screening. Patients were
excluded if they had an abnormal FOBT finding during
the baseline period or the 3 previous years (1997-2001).

In 2002-2003, the health plan recommended CRC
screening for adults aged 50 years and older by means
of biennial FOBT and sigmoidoscopy every 10 years,
which is consistent with the 2002 recommendations of
the US Preventive Services Task Force.'” The guide-
line allowed for alternative strategies based on patient-
physician decisions (eg, annual FOBT or screening
colonoscopy), and the plan publicized its recommen-
dations through print (eg, pamphlets in waiting rooms)
and electronic (eg, Web sites for patients and physi-
cians) media. The plan processes all 3-card FOBTs
within central laboratories, which record results in
electronic databases. Although the plan used an auto-
mated system to notify primary care physicians when
patients did not receive timely colonoscopy after
abnormal FOBT results,'" it did not provide patients or

physician reminders about CRC screening. Although
patients could conceivably have completed FOBT out-
side the plan, they receive most medical care within
the integrated system.

CRC Screening Adherence

We analyzed automated procedure and laboratory data
to ascertain completion of CRC tests during the base-
line and observation periods, including FOBTs, flexible
sigmoidoscopies, colonoscopies, and double-contrast
barium enemas. We defined patients as adherent with
biennial FOBT recommendations if the laboratory data
signified completion of a 3-card FOBT in 2002-2003.
We categorized patients into 3 mutually exclusive cat-
egories based on test use in 2002-2003: (1) nonadher-
ent with any CRC tests, (2) adherent with FOBT with
or without other CRC tests, and (3) adherent with 1 or
more CRC tests without FOBT. We could not defini-
tively distinguish tests performed for screening from
those performed for diagnostic purposes.

Covariates

We classified patients by age, sex, and comorbidity
based on an automated version of the Charlson comor-
bidity index.'”” We counted the total number of primary
care and non—primary care visits in 2002-2003. We
assessed primary care visits because primary care phy-
sicians are chiefly responsible for providing preventive
services within the plan. Using previously described

813 we ascertained receipt of

visit and diagnostic codes,
1 or more preventive health examinations during the
observation period (2002-2003). We assessed receipt of
the preventive health examination because this exami-
nation may be an opportunity for clinicians to encour-

age patient adherence with ongoing FOBT screening.®

Analyses

We performed descriptive and bivariate analyses to
describe the distribution of patient characteristics and
their association with CRC testing during the observa-
tion period (received FOBT vs received other CRC
test vs received no CRC test). Using this 3-category
outcome as the dependent variable (with the latter cat-
egory as reference), we performed multinomial logistic
regression to estimate the adjusted relative rate ratio
(RRR) of CRC screening associated with a patient
characteristic. Covariates included age (continuous),
sex, Charlson comorbidity index (0, 1, 2, 23), primary
care and non—primary care visits (both continuous),
and binary variables signifying whether patients
received a preventive health examination during the
observation period. To account for within-practice cor-
relations, all standard errors and confidence intervals
were based on sandwich variance estimates for clus-
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tered data. Hypothesis tests were 2-sided with an « of
.05. Analyses were performed using Stata/SE, Version
11.0 (StataCorp, College Station, Texas).

RESULTS

Of 48,721 enrollees who were eligible for CRC screen-
ing in 2002-2003, 11,110 (22.8%) completed a 3-card
FOBT during the baseline period (2000-2001) and
were observed for FOBT adherence during the sub-
sequent 2-year observation period. Of the 11,110 who
completed the FOBT during the baseline period, nearly
one-half (46.8%; 95% Cl, 45.3%-48.4%) received no
CRC screening of any type during the observation
period, whereas slightly more than one-half received
CRC screening (53.2%; 95% Cl, 51.6%-54.7%) (Fig-
ure 1). Among those who received CRC screening
during the observation period, 4,928 patients (44.4%
of total; 95% CI, 42.%-45.8%) completed FOBT
screening, and 978 (8.8% of total; 95% CI, 8.0%-9.7%)
received CRC tests but without an FOBT.

Many completed FOBT in combination with
another CRC test (Figure 1). When combined with
another test, FOBT was most commonly performed
with sigmoidoscopy, which is consistent with plan
guidelines during the period. Among the 2,643
patients (23.8% of total) receiving a CRC test other
than an FOBT, 2,054 patients (18.5%) received sig-
moidoscopy, 682 (6.1%) received colonoscopy, and 149
(1.3%) received barium enema,

Figure 1. Colorectal cancer test use in 2002-
2003 among patients who initiated fecal occult
blood test screening in 2001-2002.

Baseline Period, 2000-2001

Patients aged 52-78 years who
completed a 3-card FOBT (N = 11,110)

46.8%
Y

53.2%
Y

Observation Period, Observation Period,

2002-2003 2002-2003
No CRC Screening CRC Screening
(n=5,204) (n=5,906)

FOBT
3,263 FOBT only
1,261 FOBT + Sig
272 FOBT + Colon/BE
132 FOBT + Sig + Colon/BE
4,928 Total FOBT

Other

612 Sig only

317 Colon/BE only
49 Sig + Colon/BE

978 Total other CRC test
(without FOBT)

CRC = colorectal cancer; Colon/BE = colonoscopy and/or barium enema;
FOBT = fecal occult blood test; Sig = sigmoidoscopy.

and 231 (2.1%) had more than 1
CRC test (eg, both sigmoidos-
copy and colonoscopy).

Table 1. Characteristics of Patients Who Completed Fecal Occult
Blood Testing during Baseline Period by Use of Colorectal Cancer
Screening during 2-Year Observation Period (N = 11,110)

Bivariate analysis revealed
several patient characteristics that

CRC Screening, 2002-2003

. . . CRC Test
were significantly associated with Completed  Other Than No CRC
CRC screening during the obser- h o 3-Card FOBT FOBT Screening v lP
— — — a
vation period (Table 1), In the aracteristic (n=4.928) (n=978) (n=5.204) Value
multinomial logistic regression Mean age (SD), y 63.9 (8.2) 62.1 (7.6) 63.6 (8.4) <.001
model, relative adherence with Male sex, % 421 385 418 14
di 0
FOBT (vs no CRC screening) was Charlson Comorbidity Index, % <.001
. .r . . 0 78.2 77.0 70.8
significantly associated with older
o 1 15.3 145 175
age, male sex, lesser comorbidity, 5 66 51 o
and a greater number of primary >3 35 3.4 47
care visits (Table 2). But the stron- Outpatient visits, 2002-2003
gest predictor of FOBT screening Primary care visits, mean 10.3 (9.5) 10.9 (9.8) 9.4 (104) <.001
adherence was receipt of a pre- (SD). No. N
ventive health examination during N?Tr:e—a%n(rgsgy'\clgre visits, 6.6 (7.6) 7.7 (8.0) 6.5 (8.0) <.001
the observation period. As com- Preventive health examination 84.8 57.7 35.2 <.001

pared with patients who did not

during observation period, %"

have a preventive health examina-
tion, the relative rate of FOBT

adherence was 11 times greater practices.

CRC = colorectal cancer; FOBT = fecal occult blood test.

2 P value for overall test of between-group differences (corrected for patient clustering within primary care

Observation period was 2002-2003; baseline period was 2000-2001.

among patients who did have a
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Table 2. Adjusted Relative Rate Ratios of
Adherence With Fecal Occult Blood Testing and
Colorectal Cancer Tests Without FOBT by Patient
Characteristics (N = 11,110)

Outcome RRR? (95% Cl)

Adherent with FOBT vs no screening

Age, year 1.02 (1.02-1.03)
Male sex 1.44 (1.31-1.58)
Charlson Comorbidity Index 1.0 (ref)
0 0.78 (0.68-0.88)
1 0.93 (0.76-1.13)
2 0.53 (0.40-0.69)
>3

No. of primary care visits (2002-2003)
No. of non—primary care visits (2002-2003)

1.01 (1.00-1.02)
1.00 (0.99-1.01)

Preventive health examination (PHE) during 11.16 (9.61-12.96)

observation period (2002-2003)

Adherent with CRC tests other than
FOBT vs no screening

Age, year 0.98 (0.97-0.99)
Male sex 1.03 (0.88-1.21)
Charlson Comorbidity Index 1.0 (ref)
0 0.80 (0.65-1.00)
1 0.68 (0.50-0.92)
2 0.63 (0.42-0.96)
>3

No. of primary care visits (2002-2003)
No. of non—primary care visits (2002-2003)
PHE during observation period (2002-2003)

1.01 (1.00-1.02)
1.02 (1.01-1.03)
2.36 (2.02-2.75)

CRC = colorectal cancer; FOBT = fecal occult blood test; ref = reference cat-
egory; PHE = preventive health examination; RRR = relative rate ratio.

2 Relative rate ratio of CRC screening outcome compared with no CRC screen-
ing associated with change in covariate value.
b P for linear trend <.001.

preventive health examination in 2002-2003 (adjusted
RRR=11.16; 95% CI, 9.61-12.96).

A different pattern of patient characteristics was
associated with receipt of other CRC tests without
FOBT (Table 2). Among patients who did not receive
a FOBT, relative rates of CRC test completion were
significantly increased for patients who were younger,
had lesser comorbidity, and received greater numbers
of primary care and non—primary care visits. As with
FOBT adherence, receipt of a preventive health exami-
nation during the observation period was significantly
associated with completing CRC tests other than
FOBT (adjusted RRR =2.37, 95% CI, 2.02-2.77).

DISCUSSION

The US Multi-Society Task Force on Colorectal Can-
cer stated that the effectiveness of an FOBT screening
program will hinge on whether patients adhere to reg-
ular screening.'* Similarly, the US Preventive Services
Task Force observed that, for the individual patient,

“adherence to a screening regimen will be more impor-
tant in terms of life-years gained than will the particu-
lar regimen selected.”"”” Within an insured population
served by an integrated health plan, approximately
one-half of patients who initiated FOBT screening dur-
ing a baseline period adhered with FOBT or another
method of CRC screening during the ensuing 2-year
period. Although several guidelines now recommend
416 our findings suggest that
long-term adherence with annual FOBT screening

annual FOBT screening,

would be low in our study population, potentially com-
promising the effectiveness of the program to reduce
population CRC mortality.

High national rates of mammography and Papa-
nicolaou smear screening suggest that an annual or
biennial testing interval by itself does not preclude
widespread uptake of a cancer screening test. Although
the plan officially recommended FOBT screening dur-
ing the study period, it had no systematic program
to remind patients or physicians about the need for
repeated screening. In contrast, since 1986, the health
plan has operated a highly successful breast cancer
screening program that tracks mammography utiliza-
tion and provides mailed reminders to women and
periodic reports to primary care physicians."” Similar
programmatic interventions could conceivably achieve
high FOBT adherence rates.'®"”

Patients who received a preventive health examina-
tion were much more likely to adhere to FOBT screen-
ing than patients who did not. During visits dedicated to
prevention, physicians may be more likely to recognize
that an FOBT is due and to devote time to counseling
patients regarding barriers to adherence or alternative
methods of CRC screening.® In contrast, physicians may
find it difficult to address the topic of CRC screening
during primary care visits for acute or chronic illness.

In our study, men were significantly more likely
than women to adhere with ongoing FOBT screen-
ing. Among national samples, women have had greater
prevalence of FOBT use than men.?2? Thus, although
women may be more likely to initiate FOBT use, our
findings suggest that men may be more likely to con-
tinue with FOBT once initiated.

Older age was associated with ongoing adherence
with FOBT, whereas younger age was associated with
subsequent use of CRC tests other than FOBT. Health
plan physicians may consider older patients to be at
higher risk of complications from sigmoidoscopy or
colonoscopy so recommend continuing with FOBT.
National survey data suggest, however, that older age
is associated with greater use of all CRC screening
methods.??

Several study limitations warrant consideration,
including uncertain generalizability outside the health

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 8, NO. 5 + SEPTEMBER/OCTOBER 2010

& 400 i



LONGITUDINAL FOBT SCREENING ADHERENCE

plan. Data also derive from 2000 to 2003, and patient
and physician awareness of CRC screening guidelines
may have changed since the time of the study. We also
acknowledge that associations between patient factors
and FOBT adherence may not be causal. Furthermore,
we could not definitively distinguish screening from
diagnostic tests and lacked data on potentially impor-
tant variables (eg, socioeconomic status).

In a large US health plan, nearly one-half of patients
who initiated biennial FOBT screening did not adhere
to subsequent CRC screening in the ensuing 2-year
period, which may compromise the effectiveness of the
screening endeavor. CRC screening programs based on
stool testing may need to invest in interventions to fos-
ter high population adherence with regular screening.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/cgilcontent/full/8/5/397.

Submitted September 11, 2009; submitted, revised, December 17,
20009; accepted January 5, 2010.
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