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ORIGINAL RESEARCH & CONTRIBUTIONS

Early Detection of Colon Cancer—The Kaiser Permanente
Northwest 30-Year History: How Do We Measure Success?
Is It the Test, the Number of Tests, the Stage, or the Percentage
of Screen-Detected Patients?
David Moiel, MD
John Thompson, MD

Abstract
Introduction: Colorectal cancer (CRC) is the fourth most
common malignancy in the Kaiser Permanente Northwest
(KPNW) Region. The goals of CRC screening are early
diagnosis of cancer in the preclinical state, down-staging
of tumors, and increasing survival. This historical review
summarizes the screening strategies since 1980 and their
impact on early diagnosis, stage, and survival. During this
period, the KPNW Tumor Registry documented the stage and
survival, and screen-detection status of patients. We have
observed that the percentage of screen-detected case measure has provided critical information that has contributed
to the present success. CRC screening efforts by the end of
2010 had provided early diagnosis for one-third of patients.
Methods: KPNW membership has undergone more
than 540,000 fecal blood tests, an estimated 130,000
flexible sigmoidoscopies (FS), and more than 100,000
colonoscopies. Since 1980 members older than age 50
years have increased from 48,627 to 137,617. This report
represents a review of 5458 patients. Since 1980, 5 distinct
periods of CRC screening have been compared. In 1980,
the CRC screening practice was primarily office-based fecal occult blood testing (FOBT) and proctosigmoidoscopy.
Data from the initial home-based FOBT testing initiative
(1985), transitioning to an FS program (1995), adoption
of colonoscopy (2005), and subsequent reintroduction

Introduction
Screening: The Public Face
In June 1985, President Ronald
Reagan was diagnosed with colon
cancer.1 This announcement stimulated public interest in early detection. The National Cancer Institute
provided research support for early

of FOBT testing (2006) allows examination of results by
period. After ever-increasing promotion of endoscopy,
the goal of screening shifted from “screen detection to
prevention by polypectomy.”
Results: By reexamining the outcomes of the CRC
strategies from 1980-2005, the nature of the colonoscopy label of “gold standard” was questioned leading to
a return to FOBT testing. Since then, the percentage of
screen-detected patients exceeded expectations with a
6-fold increase (5% to 33%) allowing KPNW to reach its
highest level of early detection.
Discussion: By examining the KPNW experience,
we have come to better understand the significance of
effectiveness measures: number of tests, stage of disease, percentage of screen-detected cancers and their
relationship to survival. We examined the measures used
to assess success and conclude that the current metrics
—the number of examinations and disease stage—do not
accurately reflect the effectiveness of screening efforts.
Early detection of CRC saves lives when a program tests
the most at-risk people. Using a good test (FOBT/fecal
immunochemical test) that is able to reach more people,
rather than the “perfect test” that reaches fewer people,
transforms an ineffective program into a successful one. A
critical element was the transition of the individual testing
to population screening.

detection hoping “to reduce CRC
deaths by 50% by the year 2000.”2
The Kaiser Permanente (KP) Northwest (KPNW) Center for Health Research,3 the KP Northern California
(KPNC) Division of Research4 and
the Group Health Organization
Center for Health Promotion all

received grants to examine their
Colorectal cancer (CRC) activities.
Again, in 1998, national attention
refocused on colon cancer screening,
when Katie Couric, a national TV
commentator, was faced with her
husband’s illness and death from
CRC. Her efforts led to the creation
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of the National Colon Cancer Research Alliance. She was then invited
to provide Congressional testimony
to the Senate Select Committee on
Aging in 2000 about cancer screening.5 She also provided television
coverage of her own colonoscopy,
which boosted CRC awareness and
galvanized support for colonoscopy
as the primary screening tool.
Medicare reimbursement for
colonoscopy, national consensus
guidelines supporting colonoscopy,
and specialty society endorsement
of endoscopic screening all accelerated the shift from fecal occult
blood testing (FOBT) and flexible
sigmoidoscopy (FS) to colonoscopy
as a primary tool. Medicare funding
for colonoscopy in 2001 was seen
as an entitlement, and colonoscopy
rapidly became the new “gold standard.” I want my colonoscopy was
heard loud and clear from patients.
Screening: the Clinician’s
Dilemma Nationally
In 1963, V Gilbertson, MD, at the
Minnesota Cancer Detection Center,
began reporting a reduction in the
overall incidence of rectosigmoid
cancers in the 25-year follow-up of
21,150 patients after removal of all
polyps during 113,800 proctosigmoidoscopic exams.6,7 The Minnesota
prospective randomized-controlled
study of FOBT, from 1975-1978, randomized 46,551 patients into 3 FOBT
screening arms: annual, biennial,
and routine care. After 13 years, they
reported a 33% and 6% (respectively)
reduction in CRC deaths between the
two screening groups as compared to
the unscreened group. Of note, there
was no overall difference in the death
rate in the 3 groups during the report
of the first 13 years of the study.8
In 1983, Hardcastle reported a
United Kingdom prospective study
of FOBT screening of 20,525 patients randomized to screening and
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control groups.9 The study findings
supported the benefits of FOBT
screening with earlier stages of disease at discovery and a presumed
survival benefit. In 1996, he reported
additional results of 152,000 patients
with a survival benefit of 16%.10
Ongoing trials in Sweden, Denmark,
France, and the US during the next
13 years provided more information about FOBT screening.11,12 The
initial optimistic improvements in
survival in the Minnesota study were
not replicated in subsequent studies.
Using statistical simulation programs,
the large differences seen in screening benefits in different studies were
reassessed, resulting in a reduction of
the expected benefits.13,14
As complexity, costs, and time
limited the possibility of future
randomized studies, investigators
focused on case-control studies.
The series of studies undertaken at
that time were designed to rapidly
learn which initiatives would meet
the National Cancer Institute goal of
improving survival by 2000. In 1988,
Selby examined the KPNC Multiphasic Evaluation program and the
use of proctosigmoidoscopy within
the population, demonstrating a
reduction in CRC mortality.4 In the
following year, the same group reported favorable results from FOBT
testing.15 Studies continued over the
next decade reflecting on the appropriate screening intervals for FS,
colonoscopy, and FOBT testing.16 A
Veterans Administration CRC screening project reported the feasibility
of screening colonoscopy and their
results.17,18 The National Polyp Study
reported data that supported the
effectiveness of polypectomy in the
prevention of CRC.19
In 2009, the US Preventive Services Task Force (USPSTF) reexamined
previous recommendations of FOBT
screening for all individuals older
than age 50 years (2002, 2008), and

later limited screening beyond age
76 years.20,21 In 2009, a large series
from the United Kingdom demonstrated the efficacy and benefits of
FS screening.22 In the spring of 2010,
the National Institutes of Health
State-of-the-Science Conference
on Colorectal Screening endorsed
FOBT/fecal immunochemical test
(FIT) testing as the primary outreach
for early detection, noting efficacy
for endoscopy modalities.23
For over a half-century of research, physicians and researchers
had learned that CRC screening is
effective in providing an early diagnosis, leading to a more favorable
stage at presentation, and reducing
CRC mortality. They had tested various population-based strategies that
changed to accommodate presumed
“best practices.” They embraced the
belief that removal of all advanced
neoplasms was a successful primary
prevention strategy. They smeared,
scoped, and hoped they were on
the right path.
Kaiser Permanente Northwest
Program: 1980-2010
From 1980 to early 1985, preventive care services were primarily
delivered through the KPNW Health
Appraisal Program, an Allied Health
Practitioner-based clinic for routine
physical examination. CRC screening was done using Hemoccult II
kits (Beckman-Coulter; Brea, CA)
with a 3-day dietary restriction.
Though there were variations with
instructions for diet, indications,
collection, and laboratory processing, the most significant reason for
the limited effectiveness was that
most positive-FOBT patients did not
receive a radiographic or endoscopic
clearance of the colon. The lack of a
standardized workup was reflected in
the 1980 screen-detection rate of 5%.
By 1983, it was clear the CRC
screening was ineffective, so a new

… convinced by
medical experts
that colonoscopy
was the “gold
standard” and
confused by
conflicting
guidelines …
redirection to
FOBT/FIT testing
was a profound
dilemma for the
clinician.
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comprehensive plan was proposed
(David Clarke, MD; personal communication; 2010 Feb 2)a.24 The support
of CRC testing required a standardized set of processes, an algorithm for
the workup of a positive FOBT test, a
Tumor Registry-based computerized
tracking system, a 60-cm FS program,
and outcome monitoring.
On May 15, 1985, the redesign was
launched, followed a few weeks later
by the announcement of President
Reagan’s diagnosis. After the launch,
all positive-FOBT patients were
evaluated by a protocol with a clinical
resolution in almost all cases. As Tumor Registry staff had been trained to
monitor cancer care, it was natural to
monitor the workup of the positiveFOBT patients to ensure quality. To
date, KPNW has tracked 13,631 patients with a positive FOBT, derived
from 541,522 patient tests. Since 2009,
the FIT test has been replacing the
FOBT test and has >5% positivity rate.
The FOBT-positive workup algorithm
initially recommended clearing the
colon by FS and barium enema, and
was later modified in 2005 to employ
colonoscopy.
From 1985 to 1995, there was
skepticism about the efficacy of
FOBT screening.25 The KPNW guideline changed to FS screening in 1995,
with an active de-emphasis of FOBT

Figure 1. Percentage of screen detection relative to FOBT/FIT
trend, 1980 to 2010.
FIT = fecal immunochemical test; FOBT = fecal occult blood testing
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testing. In 2001 (Craig Fleming, MD;
personal communication; 2001)b,
the FS strategy was re-reviewed
concluding FS as the best overall option,26 even though there was clear
evidence that FOBT was effective.27
Using simulation modeling, it was
predicted that the cost savings from
FS screening would accrue after 35
years, only after the program was in
place for 30 years.28
Until 2005, colonoscopy was
primarily reserved for symptomatic
patients, though afterwards there
was pressure to expand its screening
indications. Colonoscopy screening was heavily promoted by the
national media, specialty groups,
and reimbursed by Medicare. The
results of colonoscopy trials broadened the colonoscopy discussion
by including secondary “prevention
by polypectomy” with the removal
of all polyps.29 Cost-effectiveness of
this strategy was questioned at this
time.30 The KPNW Region and the
nation were unprepared for the rapid
increase in demand for colonoscopy.
Since 2005, even with extraordinary
efforts to provide timely screening
services, KPNW has been unable to
meet the demand. Recommending
any other screening strategy was felt
to be a failure of current best practices, but we noted screen-detection
performance was deteriorating.
KPNW leaders took the opportunity
during the fall immunization campaign
in 2006 to restart the FOBT testing
program. The decade-long success of
FOBT testing (1985-1995) produced
an 18% (12-24%) screen-detection
rate, compared with the FS period
(1996-2005) at 9% (5-13%). By 2005,
the screen-detection rate declined
to 5%, which led to readoption of
FOBT testing. On the basis of the flu
campaign and internal performance
data, FOBT testing was the primary
screening recommendation in 2007.
Subsequently, FIT replaced FOBT in

2009.31 The overall results of screendetection are reflected in Figure 1.
Patients and clinicians were slow to
change to a new strategy, convinced
by medical experts that colonoscopy was the “gold standard” and
confused by conflicting guidelines.
This redirection to FOBT/FIT testing was a profound dilemma for the
clinician. One physician’s description,
overheard in the lunchroom, was,
“It felt like downshifting to reverse.”
They needed to trust the redirection,
but were faced with the problem of
explaining an old strategy that was
so actively discouraged just a few
years earlier.
Key Elements of Kaiser
Permanente Northwest
Screening Approach
“The greatest risk factor for a condition that has an effective screening
test is the failure to be screened”
(Tom Vogt, MD; personal communication; 1991).c
Following publication of large
prospective-randomized studies,
Northwest Permanente physicians
increased cancer screening in their
routine patient health appraisal during their office visits. Although well
intentioned, much of the overall
population at risk for CRC were never screened employing this strategy.
Over the years, there have been
four key elements that have affected
KPNW’s present success:
1. Measuring the success of the
screening efforts by the percentage of population reached, and
the number of screen-detected
cases found.
Since 1990, research has focused on the accuracy of the
“best test,” rather than patient
acceptance, resource availability,
cost, and outcomes.
2. Shifting from episodic officebased screening to a populationbased strategy.
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Historically, prevention was
linked to an episodic office-based
testing model. In the search for
quality and value in health care
delivery, purchasers, insurers, policy makers, patients, and quality
organizations have included cancer screening as a key indicator.
In 2003, Healthcare Effectiveness
Data and Information Set (HEDIS)
adopted the percentage of the
eligible population screened for
CRC as a core quality measure.
3. The development and availability
of innovative systems to reduce
barriers, enhance tracking and follow-up, and measure outcomes.
These included the FOBT registry (1985) and disease management and follow-up systems using
the computerized Tumor Registry
databases.
4. Use of the Panel Support Tool
(2006) to provide a platform for
staff to eliminate care gaps in
cancer screening.
KPNW inreach (office contacts)
and outreach (non-office) efforts
have contributed to continued
improvement in CRC HEDIS
measures during the last 6 years.
KPNW is approaching HEDIS
targets of >72% for commercial
members, and >80% for Medicare
members being screened by either
laboratory or endoscopy testing.
KPNW has supported successive
strategic improvements in early detection of CRC over time (Table 1).
Since 1980, CRC screening goals
have remained focused on early
detection and prevention. As information from each time period
was reviewed, shifts to the strategy
noted above evolved. For example,
in 2005, when the percentage of
screen-detected cases fell to a 5%
level again, a figure identical to
the rate in 1980, the process was
reexamined. Even after introducing
more effective inreach and outreach
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Table 1. Testing and screening strategies
Years
1980-1984
1985-1995
1996-2005
2005-2008
Years
2006-2010
2006-2010
2006-2010

Testing strategy
Routine office-based care
FOBT testing
FS testing
Colonoscopy testing
Population-screening strategy
Panel Support Tool inreach
CRC outreach with phone and mail
FOBT/FIT inreach and outreach

CRC = colorectal cancer; FIT = fecal immunochemical test; FOBT = fecal occult blood testing;
FS = Flexible sigmoidoscopy

patient contacts, increasing the
number of endoscopies, and noting
early stage shift, KPNW failed to
find more screen-detected patients.
The program realized that employing the most accurate screening
method did not make a difference
in screen-detection rate overall, if
the availability of endoscopic resources and patient unwillingness
to comply with the strategy did not
support the program. Additionally,
removal of adenomatous polyps
as a method to prevent CRC could
not demonstrate a beneficial effect
on the entire population unless
a much higher percentage of the
membership could be reached by
this strategy. Thus in 2006, a pivotal
year, the CRC screening guideline
was changed back to FOBT testing.
An aggressive outreach campaign
commenced, first with FOBT (2006)
and subsequently with FIT (2009),
by introducing interactive voice
recognition phone outreach (2008),
CRC mailings, birthday letters, and
annual FIT testing reminders. Also
beginning in 2006, the electronic
medical record—HealthConnect—
began providing clinicians with a
gap analysis for each patient at every
clinical contact using the Panel Support Tool. Enhancing the prevention mission with this combination
of inreach and outreach activities
increased the number of FOBT and
FIT tests submitted.

Methods
The KPNW Region provides health
and medical care to almost 500,000
members from SW Washington, the
Portland metropolitan area and Salem, OR. Since 1980, members older
than age 50 years have increased
from 48,627 to 137,617. Unique
characteristics made outcome assessments possible: a membership that is
a valid statistical sample of the larger
Pacific Northwest, an accredited
Tumor Registry, a unique individual
health record number for hospital and
outpatient care, a unified electronic
medical record, and supporting
electronic databases.
Since 1960, the Tumor Registry
has collected and tracked data on
all new cancers originating in the
KPNW membership. In 1976, the
Tumor Registry began performing
computerized tracking of abnormal
test results that might represent malignancy. This system expanded in
1985 to include the positive-FOBT
patients. From 1980 to 2010, 5999
patients were accessioned into
the Tumor Registry database. This
report represents a review of 5458
patients, including synchronous
tumor (coded to the highest stage),
and excluding all patients with
metachronous tumors, unknown
stage, and unknown screen-detection status. During this study
period, there has been no organized outreach for the high-risk

33

ORIGINAL RESEARCH & CONTRIBUTIONS
Early 30-Year
Detection
ofHow
Colon
Cancer—The
Kaiser
Northwest
30-Year
History: of
How
Do We Measure
EarlyDetectionofColonCancer—TheKaiserPermanenteNorthwest
History:
DoWe
MeasureSuccess?
IsItthePermanente
Test,theNumber
ofTests,theStage,
orthePercentage
Screen-Detected
Patients?  
Success? Is It the Test, the Number of Tests, the Stage, or the Percentage of Screen-Detected Patients?

populations: patients with a history
of polyps or intestinal cancer.
The Tumor Registry abstracts the
age, sex, site, stage (See Sidebar:
Surveillance and Epidemiology End
Results [SEER]),32 treatment, recurrence, clinical status, survival, cause
of death, and screen-detection status.
The Tumor Registry has maintained
a follow-up rate of over 95%.
In 1988, the Center for Health Research, Portland, OR, was awarded
a National Cancer Institute grant to
study CRC cases from 1980 to 1988,
examining the reliability of intermediate variables as surrogate measures for survival.4 For this study,
screen-detected CRC was defined as
the diagnosis of an In-Situ or invasive cancer of the colon and rectum
(excluding: anal, squamous cell,

Surveillance and
Epidemiology End Results
(SEER) staging classification
• In Situ (IS): cancer limited to epithelium
• Localized (LOC): cancer invading lamina
propria
• Regional Direct (REGD): cancer extending
into peritoneum and adjacent tissue (ie,
mesentery, adjacent organs)
• Regional Lymph Node and Both (REGLB):
cancer involving regional nodes, or
regional nodes and adjacent tissue
(ie, mesentery, adjacent organs)
• Distant (DIST): cancer to distant nodes
and organs.
Table 2. Screen-detection percentages by
period
Year
1980
1985
1990
1995
2000
2005
2010

Screening strategy
Office-based care
FOBT testing
FOBT testing
FS testing
FS testing
FS testing
FOBT/FIT program

Percentage
5
24
14
15
9
5
33

FIT = fecal immunochemical test; FOBT = fecal occult blood
testing; FS = flexible sigmoidoscopy
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cloacogenic, carcinoid, lymphoma,
melanoma, or appendiceal cancers)
with no symptoms of bleeding, anemia (hemogram parameters were
corrected for age and sex), new
constipation or diarrhea, abdominal
pain, abdominal mass, perforation,
or significant nonintentional weight
loss. All other patients were considered symptomatic or non-screendetected. This definition of screen
detection has remained unchanged
for the duration of the review. The
intestinal sites were defined as
right colon (cecum to splenic flexure), left colon (descending, and
sigmoid), and rectal (rectosigmoid
and rectum). This site distribution
permitted reliable assessments of
the impact of flexible sigmoidoscopy on the early detection efforts.
Since 1984, the CRC outcomes have
been reviewed annually.
In 1989, a Tumor Registry data
field of screen-detection was added
to the abstraction process to facilitate
the review of program performance.
Whether a cancer patient diagnosis
was made by screen detection, or by
symptom, a searchable data field was
created, updated, and crosschecked
by the Tumor Registry staff. When
paper charts were replaced in 1994
with HealthConnect, the review of
laboratory tests, pathology, imaging
reports, and operation and procedure notes became easier for all
reviewers.
To further understand the characteristics of the screen-detected
population, a companion database
was created so that additional
information about screening tests
(laboratory, imaging, or endoscopy),
personal characteristics (history of
polyps or colon cancer, family history), nonscreened symptoms (anemia,
bleeding, obstruction, perforation,
mass, unexplained weight loss), and
delays in care, would supplement
the data from the Tumor Registry.

Results
This study sought to determine
the best measure of success in detecting CRC.
Screening periods
From 1980–2010, 5458 colorectal cancer patients represented
KPNW members who may have
been screened by 1 of 4 strategies:
office-FOBT, home-FOBT/FIT, FS,
or colonoscopy. It was not until
2006, that CRC screening transitioned from office-based testing to
the present population-based focus,
with active inreach and outreach
strategies. Table 2 shows the initiatives that reflected best practice for
the normal-risk population during
5-year intervals, with the percentage
of screen-detected cases.
Screening tests
Variations in the percentage of
cancers that were screen-detected
are related to the frequency of
FOBT/FIT testing. Screening peaks
in 1985-1986 at 24% and 2009-2010
at 28% coincided with the increases
in FOBT/FIT testing. The lowest
screen-detection percentage periods
were in 1980 and 2005 at 5%. The
1980 period represented office-based
ambulatory care, whereas 2005 was
a transitional period from FS to colonoscopy screening. When the nadir
of screening reached 5% in 2005, the
test that was predominately leading
the screening effort was FS, even
though more than 7000 colonoscopies were done that year.
In 2006, active outreach was
introduced contributing to the
remarkable increase, almost tripling the volume of FOBT/FIT
tests from 13,362 (2005) to 37,916
(2010). Colonoscopies increased
from 7123 (2005) to 18,255 (2010),
predominately accommodating the
colonoscopy workup of positivefecal testing, rather than screening.

The Permanente Journal/ Fall 2011/ Volume 15 No. 4

ORIGINAL RESEARCH & CONTRIBUTIONS
Early
Detection
of Cancer—The
Colon Cancer—The
Kaiser
Permanente
30-Year
History:
How
Do
Measure
Early
Detection
ofColon
KaiserPermanente
Northwest
30-YearNorthwest
History:HowDo
WeMeasure
Success?
IsItthe
Test,We
theNumber
ofTests,theStage,orthePercentageofScreen-DetectedPatients?
Success? Is It the Test, the Number of Tests, the Stage, or the Percentage of Screen-Detected Patients?

Risk
Average-risk patients, who have
no history of colonic polyps, cancer, or high-risk family history,
represent the majority of the study
patients. There were 531 averagerisk screen-detected patients: 436
by FOBT/FIT, 68 by FS, and 29
by colonoscopy. Figure 2 demonstrates the influence of each test on
screen detection in the average-risk
population.
From 1995 to 2005, the impact
of FS examinations identifying
screen-detected cancers was small,
finding only 68 average-risk patients. Similarly, from 1995 to 2010,
the colonoscopy screening only
marginally influenced the overall
screen-detection percentages with
only 29 average-risk patients diagnosed out of almost 100,000 colonoscopies. Most colonoscopy testing is done for positive-FOBT/FIT
tests and high-risk patients (history
of polyps, CRC, and positive family
history of CRC). As the number of
referrals for colonoscopy screening
increased, there were difficulties
in providing screening access for
average-risk patients.
Stage
From 1980 to 2010, the screeningsuccess calculation was converted to
improved stage of disease based on
the effectiveness of the screening
percentage as noted in Figure 3. The
main improvements in In-Situ and
Localized staging are at the expense
Table 3. Five-year survival
rates for disease stages in the
Kaiser Permanente Northwest
population
Disease stage
In Situ
Localized
Regional direct
Regional nodal
Distant

Rate (%)
98
93
84
71
7
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of the Regional-Direct stage. There
is minimal change in the RegionalNodal and Distant (DIST) disease
categories. By comparing the stages
between the least effective (5%),
present state (33%), and best outcome (100%) scenarios, increasing
the percentage of screen-detection
provides the best survival. This provides a more realistic picture of the
differences found between routine
care, and an aggressive screening
program. Table 3 illustrates 5-year
survival rates for these stages in the
KPNW population.
Variations in 5-year survival are
based on age, location, and screendetection status. The difference in
survival between the screen-detected
and symptomatic Regional Lymph
Node and Both (REGLB) patient is
79% and 63% respectively (Figure
4). We note that even if all patients
are screen-detected, some will die of
disease. It is estimated that the silent
phase for most CRC ranges up to 10
years. We have a 6- to 24-month lead
time in patients who refuse an initial
workup and subsequently become
symptomatic.
Distribution
We have examined the percentage
of screen detection during two time
frames: 1980 to 1984 and 2007 to
2010, to see if there are significant
differences when considering the
location of the cancer in the colon.
There has been an improvement in
the stage of cancers when considering the location of cancer from the
right and left colon, and the rectum.
The impact of screening technique
may influence the distribution of
cancers as FS and colonoscopy
have different ranges, though the
influence of colonoscopy has been
smaller than we may have expected.
We note that there is some shift
to lower stages for right and left
colon, and rectal tumors, but have

Figure 2. Screen-detected colorectal cancer and risk status.
COLO = colonoscopy; FIT = fecal immunochemical test; FOBT = fecal occult blood test;
FS = flexible sigmoidoscopy

Figure 3. Colorectal cancer SEER stage trends, 1980 to 2010.
DIST = Distant; IS = In Situ; LOC = Localized; REGD = Regional Direct; REGLB = Regional
Lymph Node and Both; SEER = Surveillance and Epidemiology End Results

Figure 4. Relationship of colorectal cancer stage distribution
and screen-detection effectiveness.
DIST = Distant; IS = In Situ; REGD = Regional Direct; SEER = Surveillance and
Epidemiology End Results
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Figure 5a (left). Relationship of colorectal cancer screen-detection status, 1980 to 1984 (5% to 13%), to site and stage.
Figure 5b (right). Relationship of colorectal cancer screen-detection status, 2007-2010 (16% to 33%), to site and stage.
DIST = Distant; IS = In Situ; LOC = Localized; REGD = Regional Direct; REGLB = Regional Lymph Node and Both

to acknowledge the percentage of
REGLB and DIST totals are about the
same in Figure 5a. It should be kept
in mind that the percentage of early
detection is low, 5% to 13%. When
the percentage of screen detection
increased to 16% to 33% in Figure 5b,
we have noted a more dramatic stage
shift in almost all categories in all 3
locations, though there is minimal
change in the percentage of REGLB.
It is unclear what other influences are
affecting stage distribution in the nonscreened patients between the 2 time
periods, because of their similarity.
Survival
Screening success from 1980 to
2010 has been linked to stage of
disease. Early stage disease (In Situ,
and Localized) is trended over time

with improvements coming from
the reduction of the Regional stage.
There is negligible change in the percentage of cases with a DIST stage
over the study period. However, the
recent changes noted in Figure 4
suggest that increasing the number
of screenings may generate a beneficial change in DIST stages as well.
Changes in early stage disease (In
Situ and Localized) appear to mirror
the percentage of screen-detection
activities. The increasing slope of
early stage disease from 1994 to 2005
is not consistent with the reduction
of screen-detection percentage as
noted as a gradual decline from 1994
to 2005. Table 4 presents the distribution of stage and screening status,
comparing outcomes of most- and
least-effective screening prospects.

Table 4. Distribution for Screening at 5% and 100% Levels
Percentage
Screening at 100%
Screening at 5%

In Situ
12
2

Localized
51
20

Regional
Direct
15
21

Regional
Nodal
17
27

Distant
4
20

Table 5. Survival at 5-Years of 100 Patients by Stage and Screening Levels
Percentage
Screening at 100%
Screening at 5%
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In Situ
12
2

Localized
48
18

Regional
Direct
13
17

Regional
Nodal
13
7

Distant
0
1

5-year
alive
86
55

The KPNW five-year survival
outcomes were derived directly
from our population. Table 5 demonstrates the survival differences
of an effective screening program
compared with an unsuccessful testing program.
Incidence
The national SEER database has
demonstrated a reduction in the
incidence of CRC, but the KPNW
incidence of colon and rectal cancer
has not changed since 1991 for either
men or women. The prospect that
approximately 250,000 endoscopies
(FS and colonoscopies) since 1991
have not influenced the incidence is
disappointing. On further examination, there is a reduction in CRC in
the left colon with a shift of lesions
to the right colon.33 If this could be
attributed to a polypectomy effect,
then we would expect to see a
reduction in cancers in the rectum,
which did not occur.
Screen detection and stage as
metrics: The goal of early detection
is to discover the cancer in its earliest
stage. It is common practice to assess
the success of early detection activities by identifying the percentage of
early stage disease: In Situ and Localized. The relationship between the
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percentage of screen-detected CRC
and early stage disease is demonstrated by the gradual increase in InSitu and Localized stage from 1995 to
2005, when the screen-detection was
gradually declining to 5% (Figure 6).

Discussion
We have reviewed the last 30
years of KPNW experience in CRC
screening, examining the present
success by considering the key
elements of the program. We have
reviewed the influence of tests,
population-based screening, systems
of care, and inreach and outreach
elements in the KPNW program.
Achieving the best screening results
in the last 2 years was a culmination
of organizational initiatives.
When the KPNW Colon Cancer
Task Force in 1984 proposed an
improvement process for FOBT testing, we did not expect to continue
to readjust the CRC strategy. We performed careful reviews of effectiveness over the years, and changed the
strategies on the basis of presumed
best practices. The early successes
of FOBT testing from 1985 to 1995
were lost for over a decade, as the
guidelines shifted to the “best test”
and “prevention by polypectomy.”
As we noted, a continuous decline in
screening performance, the outcome
data was contributory to a fortunate
dramatic reversal of strategy.
In reviewing the overall effects
of screening, we have attempted
to examine the effective opportunities and benefits by comparing
the lowest and highest periods of
screening. If KPNW expects any
greater benefits from future screening, we need to redouble efforts to
the patients not tested, focusing on
the demographics of the patients
with advanced stages. This may not
be as easy as increasing the number
of tests performed. Additionally, we
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have evidence that screening also
improves survival because of withinstage shifting.34
In summary, early detection of
colon cancer saves lives when a program tests the most at-risk people.
Using a good test (FOBT/FIT) that
is able to reach more people, rather
than the “perfect test” that reaches
fewer people, transforms an ineffective program into a successful one
when the strategy moves from individual testing to population-based
screening. Rather than simply measure the number of tests, we identified the rate of screen-detected cases
over time. Without high numbers of
screening in the at-risk population,
the stage shift from DIST and Regional Nodal disease will not occur
and will prevent the best population outcomes from occurring. The
organizational commitment to move
from a testing strategy to a screening
program was a key decision in its
success. By organizing a screening
program to test the largest number
of average-risk individuals with an
acceptable and deliverable test, the
screening program has saved lives.
We started a journey to change the
care for patients with CRC in 1985,
tried multiple strategies, and have
managed to use our experience to
establish a successful program. v
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