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Background: Screening reduces colorectal cancer mor-
tality, but effective screening tests remain underused. Sys-
tematic reminders to patients and physicians could in-
crease screening rates

Methods: We conducted a randomized controlled trial
of patient and physician reminders in 11 ambulatory health
care centers. Participants included 21 860 patients aged 50
to 80 years who were overdue for colorectal cancer screen-
ing and 110 primary care physicians. Patients were ran-
domly assigned to receive mailings containing an educa-
tional pamphlet, fecal occult blood test kit, and instructions
for direct scheduling of flexible sigmoidoscopy or colo-
noscopy. Physicians were randomly assigned to receive elec-
tronic reminders during office visits with patients over-
due for screening. The primary outcome was receipt of fecal
occult blood testing, flexible sigmoidoscopy, or colonos-
copy over 15 months, and the secondary outcome was de-
tection of colorectal adenomas.

Results: Screening rates were higher for patients who
received mailings compared with those who did not

(44.0% vs 38.1%; P<<.001). The effect increased with age:
+3.7% for ages 50 to 59 years; +7.3% for ages 60 to 69
years; and +10.1% for ages 70 to 80 years (P=.01 for
trend). Screening rates were similar among patients of
physicians receiving electronic reminders and the con-
trol group (41.9% vs 40.2%; P=.47). However, elec-
tronic reminders tended to increase screening rates among
patients with 3 or more primary care visits (59.5% vs
52.7%; P=.07). Detection of adenomas tended to in-
crease with patient mailings (5.7% vs 5.2%; P=.10) and
physician reminders (6.0% vs 4.9%; P=.09).

Conclusions: Mailed reminders to patients are an effective
tool to promote colorectal cancer screening, and electronic
reminders to physicians may increase screening among adults
who have more frequent primary care visits.

Trial Registration: clinicaltrials.gov Identifier:
NCT00355004

Arch Intern Med. 2009;169(4):364-371

OLORECTAL CANCER IS THE
second leading cause of
cancer mortality in the
United States.! Screen-
ing programs involving

port patient requests and reminder sys-
tems as 2 main factors that facilitate
screening. >

Patients may benefit from increased
awareness of their need for colorectal can-
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fecal occult blood testing (FOBT), flex-
ible sigmoidoscopy, and colonoscopy
lower the incidence of colorectal cancer
by removing precancerous adenomas, de-
tect cancers at more curable early stages,
and reduce colorectal cancer mortality.*®
National guidelines strongly recommend
screening for colorectal cancer for average-
risk adults 50 years and older.”™
Unfortunately, only 60% of eligible adults
report up-to-date screening.'® Patients cite
lack of motivation and awareness of the need
for colorectal cancer screening, and many
report that their health care provider did not
recommend screening.'! During office vis-
its, physicians may have insufficient time to
discuss the growing number of recom-
mended preventive services.'? Physicians re-

cer screening and encouragement to ob-
tain this service, while physicians may ben-
efit from receiving patient-specific, timely
information regarding their patients’
screening status. However, except for 2
studies that compared the effects of colo-
rectal cancer screening reminders fo-
cused on patients and physicians nearly 20
years ago,">'® most prior interventions to
promote colorectal cancer screening have
focused on either patients'”*? or physi-
cians.?>?8 Therefore, we conducted a ran-
domized controlled trial to compare the
individual and joint impact of personal-
ized mailings to patients and electronic re-
minders to primary care physicians to pro-
mote colorectal cancer screening within
a multisite group practice.
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Assessed for eligibility:
59181 Patients aged 50 to 80 years
110 Primary care physicians

Excluded:

Because of up-to-date screening status
(n=37321)

Randomized for patient mailing intervention:
21860 Patients

Randomized for physician reminder intervention:
110 Physicians

Allocated to patient intervention group:
10930 Patients

Allocated to patient control group:
10930 Patients

Allocated to physician intervention group:
55 Physicians

Allocated to physician control group:
55 Physicians

(all received allocated intervention)

Outcomes analyzed:
10930 Patients

Outcomes analyzed:
10930 Patients

Outcomes analyzed:
10912 Patients

Outcomes analyzed:
10948 Patients

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) diagram of patient and physician eligibility and randomization. For the patient mailing, patients
were randomized within physician panels, and for the electronic reminders, physicians were randomized within each health center.

B METHODS

STUDY SETTING

This 15-month trial was conducted from April 2006 to June
2007 at Harvard Vanguard Medical Associates (HVMA), a mul-
tispecialty group practice composed of 14 ambulatory health
care centers in eastern Massachusetts. Since 1997, clinical prac-
tices within HVMA have used a common electronic health rec-
ord (Epic Systems Corporation, Verona, Wisconsin) that in-
cludes clinical notes, diagnostic codes, procedure codes, and
laboratory results. The record also supports computerized or-
dering of all laboratory tests and referrals. Each primary care
physician at HVMA practices at a single health care center. Gas-
troenterologists perform procedures either at an ambulatory en-
doscopy center operated by HVMA or within an affiliated hos-
pital-based endoscopy center. Manual medical record reviews
indicated that electronic documentation of colonoscopies per-
formed at 2 health centers that contract for this procedure with
outside gastroenterologists were incomplete, so these 2 cen-
ters were excluded. After pilot testing our interventions at one
other health care center, 11 health care centers were included
in the randomized trial.

PATIENT AND PHYSICIAN ELIGIBILITY

We identified 59 181 patients aged 50 to 80 years who had a
visit with 1 of the 110 primary care physicians at 11 centers
during the prior 18 months (Figure 1). From this cohort, we
excluded 37 321 patients (63%) who had been screened for co-
lorectal cancer in accordance with the HVMA clinical guide-
line, having received either flexible sigmoidoscopy within 5 years
along with FOBT in the prior year or colonoscopy within 10
years. The remaining 21 860 patients (37%) and their 110 pri-
mary care physicians were eligible for our study.

Screening tests were ascertained via an automated elec-
tronic algorithm using laboratory results, diagnostic codes, pro-
cedure codes, and outpatient and hospital encounters from the
electronic record. Compared with physician medical record re-
view for a random sample of patients, this algorithm was 88%

sensitive (95% confidence interval [CI], 79%-93%) and 96%
specific (95% CI, 87%-100%) in identifying screening tests. Ap-
propriate screening was typically undetected by the auto-
mated algorithm when colonoscopy occurred at outside hos-
pitals, particularly before patients received care at HVMA.

The Harvard Medical School and HVMA Human Studies
Committees approved the study protocol, including a waiver
of informed consent for both patients and physicians because
the study was promoting the HVMA standard of care for colo-
rectal cancer screening.

PATIENT INTERVENTION

Patients overdue for colorectal cancer screening received a mail-
ing with the following 4 components: (1) a cover letter from the
HVMA chief medical officer identifying the patient as overdue for
screening and indicating the dates of their most recent screening
examinations, (2) an educational pamphlet detailing screening
options, (3) an FOBT kit with 3 Coloscreen stool cards from He-
lena Laboratories Corporation, Beaumont, Texas, instructions, and
a stamped return envelope, and (4) a dedicated telephone num-
ber to schedule flexible sigmoidoscopy or colonoscopy. The ini-
tial mailing occurred during the first month of the intervention,
and a second mailing was sent to patients still overdue for screen-
ing 6 months later. When patients called to schedule a colonos-
copy, physician assistants screened them for contraindications and
provided instructions. Primary care physicians were notified of
patients with potential contraindications.

PHYSICIAN INTERVENTION

Throughout the 15-month intervention period, physicians re-
ceived electronic reminders during office visits with their pa-
tients overdue for colorectal cancer screening. Immediately prior
to the intervention, we educated physicians in both the inter-
vention and control groups regarding the use of these remind-
ersviaa 1-hour presentation and discussion at each center. The
alerts were present in both a passive and active form within each
patient’s electronic medical record. Physicians could view the
passive alert at any point during an encounter within the elec-
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Colonoscopy within 10 years & 2) Combination of flexible sigmoidoscopy within
& years and FOBT within 1 year, TO REVIEW PRIOR SCREENING DATES
PROCEED TO SMARTSET.
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Figure 2. Active electronic reminders were delivered to physicians during
office encounters and facilitated electronic ordering of recommended tests.

tronic visit summary screen, while the active alert required ac-
knowledgment from physicians attempting to place electronic
orders (Figure 2). The alerts provided details regarding the
most recent screening tests and facilitated “1-click” electronic
ordering of screening examinations. Electronic orders for en-
doscopic procedures were automatically forwarded to the gas-
troenterology department for scheduling. Physicians did not
receive similar alerts for other preventive services during the
intervention period.

RANDOMIZATION PROCESS

The patient intervention was randomized at the level of indi-
vidual patients within each physician’s patient panel. Among
all 59 181 patients aged 50 to 80 years, we estimated a multi-
variable logistic regression model for their propensity to have
been screened for colorectal cancer at baseline in accordance
with the HVMA clinical guideline (Figure 1). Predictors in-
cluded patient age, sex, race, insurance coverage, and socio-
economic characteristics based on linking patient 5-digit ZIP
codes to the 2000 US Census data, including proportion of high
school graduates, median household income, and proportion
of households below the federal poverty level. Within each phy-
sician panel, we paired patients overdue for screening with simi-
lar values of this propensity and randomly assigned 1 patient
in each pair to receive the intervention mailing, thus closely
balancing treatment groups on characteristics related to their
baseline screening propensity.

The physician intervention was randomized at the physi-
cian level. Within each health care center, we paired physi-
cians with similar colorectal cancer screening rates and num-
bers of patients overdue for screening and then randomly
assigned 1 physician in each pair to receive electronic remind-
ers. We repeated the randomization 20 times and chose the as-
signment that provided the best overall balance on these 2 char-
acteristics between the intervention and control groups.

STUDY OUTCOMES

All data were collected from the electronic record, and study out-
comes were assessed 15 months following the start of the inter-
vention for all randomized patients. The primary study outcome
was completion of 1 of the following 3 options during the 15-
month study period: FOBT, flexible sigmoidoscopy, or colonos-
copy.” We did not include barium enema examination because
itis rarely used for screening purposes at HVMA. Because the de-
tection and removal of precancerous adenomas is a major objec-
tive of colorectal cancer screening,” the secondary study out-
come was detection of adenomas based on diagnostic codes. A
visual review of electronic records found that these codes had a
positive predictive value of 94% (95% CI, 84%-99%) and nega-
tive predictive value of 96% (95% CI, 86%-100%) for identifying
colorectal adenomas. For a random 10% sample of patients who
had colorectal adenomas removed during the study, we con-
ducted medical record reviews to identify the following high-

risk findings: (1) 3 or more adenomas, (2) adenoma 10 mm or
greater in diameter, or (3) adenoma with villous histologic fea-
tures. We also ascertained new diagnoses of colorectal cancer via
the presence of a new International Classification of Diseases, Ninth
Revision, Clinical Modification code of 153.0 to 153.9 or 154.0 to
154.1. We then conducted medical record reviews to verify the
diagnosis of colorectal cancer and collect staging data.*

PHYSICIAN SURVEY

We surveyed all 43 of the original 55 physicians in the elec-
tronic reminder intervention group who were still practicing
at HVYMA 4 months after the study ended. The survey instru-
mentassessed perceived effectiveness of colorectal cancer screen-
ing modalities and of the electronic reminders using a 3-point
Likert scale of “very effective,” “somewhat effective,” or “not
effective.” Physicians also identified which screening test they
most commonly recommended, as well as the perceived pro-
portion of electronic reminders that accurately reflected pa-
tients’ screening status. The surveys were administered in a
3-stage process that involved an initial paper mailing, fol-
lowed by a reminder e-mail and a final paper mailing.

DATA ANALYSIS

All analyses were conducted on an intention-to-treat basis. Base-
line characteristics for patients in the intervention and control
groups were compared using the Pearson x” test for dichoto-
mous variables and an unpaired t test for continuous vari-
ables. We analyzed the impact of the interventions by fitting a
single linear regression model to predict performance of an ap-
propriate screening examination after adjusting standard er-
rors for clustering of patients by physician. Independent vari-
ables included patient intervention status, physician intervention
status, and physician baseline screening rate, and we also tested
the interaction of patient and physician intervention status.

We fit separate models for prespecified subgroup analyses
according to characteristics known to affect rates of colorectal
cancer screening, including age (50-59, 60-69, or 70-80 years),
sex, and number of primary care visits (0, 1-2, or =3) .3 All
analyses were performed using SAS version 9.1 statistical soft-
ware (SAS Institute Inc, Cary, North Carolina), and we report
2-tailed P values or 95% ClIs for all comparisons.

B RESULTS

STUDY SUBJECTS

We studied 110 primary care physicians and their 21 860
patients who were overdue for colorectal cancer screen-
ing. Patients in the intervention and control group were
similar for both the patient-level and physician-level ran-
domizations, except for a nonsignificant trend (P=.08)
toward more office visits in the control group for the phy-
sician intervention (Table 1). The mean (SD) age of phy-
sicians was 48 (9.7) years, and 57% were female. Their
mean (SD) number of eligible patients aged 50 to 80 was
199 (95), with no differences according to intervention
status.

SCREENING RATES
Among this group of patients who were overdue for

screening with usual care, patients who received the mail-
ing were significantly more likely to complete colorec-
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Table 1. Baseline Patient Characteristics

Patient Mailing Intervention
(Patient Level Randomization)

Physician Reminder Intervention
(Physician Level Randomization)

Intervention Control Intervention Control

Characteristic (n=10930) (n=10930) P Value® (n=10912) (n=10948) P Value®
Age, mean (SD), y 60.5 (8.3) 60.4 (8.4) .26 60.3 (8.3) 60.5 (8.4) .55
Female, % 56.8 57.0 .80 54.0 59.8 .23
Race, %

White 58.0 57.3 N 57.4 57.9 7

Black 8.3 8.4 8.7 8.0

Hispanic 1.7 1.7 15 1.9

Asian 2.3 2.7 60 2.2 2.8 81

Other 2.6 2.5 2.5 2.6

Unknown 271 27.4 _ 27.7 26.8 _
Insurance, %

Commercial 68.1 68.9 N 69.4 67.6 n

Medicare fee-for-service 9.8 9.6 9.1 10.4

Medicare managed care 14.3 14.0 .35 13.9 14.4 47

Medicaid 3.6 3.7 3.6 3.8

Self-pay 4.2 3.7 _ 4.0 3.9 _
High school graduate, % (SD)? 87.1(8.3) 87.0 (8.3) A 87.0 (8.4) 87.1(8.2) .92
Household income, median (SD), $2 59605 (21197) 59147 (20 662) A1 59436 (21 068) 59316 (20797) .96
Below poverty level, % (SD)? 8.6 (6.8) 8.8 (6.8) 18 8.7 (6.8) 8.7 (6.8) .94
No. of visits with PCP, %

0 34.9 35.0 37.2 32.7

1-2 41.2 413 :I .96 40.2 422 :| .08

=3 23.9 23.7 22.6 25.1

Abbreviation: PCP, primary care physician.
aBased on 2000 US Census data linked to patients’ 5-digit ZIP codes.
b Adjusted for clustering of patients within physician panels.

tal cancer screening than those who did not (44.0% vs
38.1%; P<<.001). The patient mailing was more effec-
tive among older patients, with the absolute increase in
screening rates ranging from 3.7% among patients aged
50 to 59 years to 10.1% among patients aged 70 to 80
(P=.01 for trend) (Table 2). The impact of the mailing
did not differ between women and men (Table 2). The
mailing primarily increased the performance of FOBT
among the intervention group compared with the con-
trol group (25.4% vs 20.4%; P<.001) (Table 3). Among
patients with a positive FOBT result, 73% of this group
overall underwent subsequent colonoscopy, with no sig-
nificant differences by patient or physician intervention
group (Table 3).

Patients whose physicians received electronic remind-
ers during the study period were not more likely than
patients whose physicians did not receive reminders to
complete colorectal screening (41.9% vs 40.2%; P=.47),
but among patients with 3 or more primary care visits,
reminders tended to increase screening rates (59.5% vs
52.7%; P=.07) (Table 2). Although the overall screen-
ing rate and rate of completed colonoscopies did not in-
crease significantly with physician reminders, these elec-
tronic reminders did increase the proportion of patients
who had an order for colonoscopy placed during the study
period (33.1% vs 29.6%; P=.004). In contrast, colonos-
copy orders did not increase significantly for patients who
received mailed reminders (31.8% vs 30.9%; P=.12).
Among all patients who completed a colonoscopy, the
median time from ordering to completion of this test was
49 days (interquartile range, 27-85 days), suggesting ad-

equate capacity for this procedure and acceptable wait-
ing times.

The screening rate among patients who received mailed
reminders and whose physicians received electronic re-
minders was 44.2%, compared with 43.7% for those in
the patient intervention but not the physician interven-
tion, 39.6% for those in the physician intervention but
not the patient intervention, and 36.7% for those in nei-
ther intervention group. The interaction between the pa-
tient intervention and the physician intervention was
small, negative, and not statistically significant (-0.6%;
95% CI, -1.2% to 0.1%) (P=.08), indicating that the ob-
served effect of the combined patient and physician re-
minders was 0.6% less than the sum of their effects when
applied individually

DETECTION OF ADENOMAS AND CANCERS

Detection of colorectal adenomas tended to be greater
among patients who received mailings (5.7% vs 5.2%;
P=.10) and among patients of physicians receiving elec-
tronic reminders compared with the respective control
groups (6.0% vs 4.9%; P=.09) (Table 3). Among pa-
tients with adenomas, 15% had 3 or more adenomas re-
moved, 8% had an adenoma 10 mm or greater in diam-
eter, 1% had villous histologic features, and 23% had at
least 1 of these high-risk features. Overall, 34 patients
(0.2%) were newly diagnosed as having colorectal can-
cer, with no significant differences between interven-
tion groups (Table 3). Among these 34 incident colorec-
tal cancers, 56% were diagnosed at an early stage (stage
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Table 2. Receipt of Colorectal Cancer Screening by Intervention Status

Completed Colorectal Cancer Screening

I
Patient Mailing Intervention

Physician Reminder Intervention

[ 1T
Percentage Point

Percentage Point

No. of Intervention, Control, Difference P Intervention, Control, Difference P
Patients % % (95% C1)2 Value? % % (95% Cl), %2 Value?
All patients 21860 44.0 38.1 5.8 (45t07.1) <.001 419 40.2 1.6 (-2.7t05.9) A7
Age group, y
50-59 12240 421 38.4 3.7 (2.0t0 5.5) <.001 40.9 39.7 1.0(-3.2t0 5.1) .64
60-69 5671 454 38.0 7.3 (45t010.1) <.001 43.2 404 2.7(-241t07.8) .29
70-80 3949 474 &3 10.1 (7.0t0 13.2) <.001 434 415 2.0(-3.8t07.8) .50
Sex
Female 12439 443 38.6 5.7(4.0t07.4) <.001 42.8 40.2 22(-2.6t07.1) .36
Male 9421 435 37.5 6.0 (4.1t07.9) <.001 40.8 40.1 0.7 (-4.7t0 6.2) .79
Primary care visits, No.
0 7643 19.6 15.6 3.9 (2.2t05.6) <.001 19.1 16.0 3.0(-1.1t07.2) 15
1-2 9011 55.6 49.0 6.6 (4.7 t0 8.4) <.001 53.2 51.5 1.6 (-3.8t07.1) .56
>3 5206 59.5 52.3 7.1(44109.8) <.001 59.5 52.7 6.0 (-0.5 to 12.5) .07
Abbreviation: Cl, confidence interval.
2Adjusted for clustering by physician and for physician baseline screening rate.
Table 3. Types of Colorectal Cancer Screening Tests and Pathologic Findings by Intervention Status
Presence of Colorectal Cancer Screening Finding
[ ]
Patient Mailing Intervention Physician Reminder Intervention
[ 10 ]
Intervention, Control, Percentage Point P Intervention, Control, Percentage Point P
No. (%) No. (%) Difference (95% CI)2  Value? No. (%) No. (%) Difference (95% C1)2  Value?
Individual tests performed
FOBT 2779 (25.4) 2225 (20.4) 5.1(3.8106.3) <.001 2505 (23.0) 2499 (22.8) 0.1(-5.5t05.7) .96
Positive FOBT result? 47 (1.7) 12 (0.5) 1.2 (0.6t01.7) <.001 27 (1.1) 32(1.3) -0.2 (-0.8 t0 0.4) .52
Follow-up colonoscopy® 33 (70.2) 10(83.3) -11.9(-37.9t0 14.1) .36 21 (77.8) 22 (68.8) 7.8 (-15.4 t0 31.0) 50
Flexible sigmoidoscopy 11(0.1) 9 (<01 0.0 (-0.1t0 0.1) .66 10 (<0.1) 10 (<0.1) 0.0 (-0.1t0 0.1) .99
Colonoscopy 2014 (18.4) 1933 (17.7) 0.7 (-0.3t0 1.8) 17 2056 (18.8) 1891 (17.3) 1.6 (-0.7 t0 3.9) 18
Pathologic findings
Colonic adenoma 622 (5.7) 568 (5.2) 0.5(-0.1to 1.1) 10 650 (6.0) 540 (4.9) 1.0 (-0.1t02.2) .09
Colorectal cancer 19 (0.2) 15 (0.2) 0.0 (-0.1t0 0.1) 43 17 (0.2) 17 (0.2) 0.0 (-0.1t0 0.1) .99

Abbreviations: Cl, confidence interval; FOBT, fecal occult blood test.
aAdjusted for clustering by physician.

b Among those patients who performed an FOBT.

¢Among those patients with a positive FOBT result.

0, 1, or 2), 35% were diagnosed at a later stage (stages 3
or 4), and 9% lacked definitive stage data.

PHYSICIAN SURVEY

B covent [

In a large cohort of patients who were overdue for screen-

ing, we demonstrated that personalized mailings to in-

Of 43 eligible physicians, 33 (77%) in the intervention
group completed the survey. Nearly all (97%) physi-
cians considered colonoscopy every 10 years to be “very
effective” at reducing colorectal cancer mortality, while
only 3% perceived an annual FOBT as similarly effec-
tive. Accordingly, all respondents (100%) reported
colonoscopy as the screening test they most often rec-
ommended to patients. Physicians reported that elec-
tronic reminders accurately reflected their patients’
screening status for a median of 50% of the reminders
(interquartile range, 30%-80%). Most physicians in the
intervention group reported that the electronic remind-
ers were “very effective” (9%) or “somewhat effective”
(47%) in increasing the colorectal screening rate among
their patients.
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dividual patients produced a modest increase in colo-
rectal cancer screening, particularly by FOBT and among
patients in the oldest age group, suggesting that pa-
tients represent an untapped resource for improving qual-
ity of care. Patients frequently report that they have not
received effective counseling regarding the importance
of colorectal cancer screening.''** However, once eli-
gible patients are appropriately informed, most opt to be
screened for colorectal cancer.’”?® Our findings under-
score that informed patients can play an active role in
completing effective preventive services.>”

Electronic reminders to physicians did not signifi-
cantly increase overall screening rates, in part because over
one-third of patients had no visits with their primary care
physicians during the 15-month study period. However,



http://www.archinternmed.com

physician reminders exhibited a trend toward increased
overall screening rates among patients with at least 3 pri-
mary care visits over this period. Orders for colonoscopy
were modestly increased with reminders to physicians but
without a corresponding increase in completed proce-
dures, as nearly half of the patients for whom a colonos-
copy was ordered did not complete this procedure. This
finding underscores the need for more effective commu-
nication with patients to encourage them to complete colo-
noscopy procedures that are scheduled.?®*

The limited effectiveness of our electronic physician
reminders may reflect the challenges primary care phy-
sicians face in providing adequate preventive counsel-
ing amid competing demands during brief office vis-
its.’> We provided “active” alerts that required physicians
to respond,*® but some physicians may have disre-
garded the alerts if they disrupted their work flow or were
deemed inaccurate.” Although we validated the accu-
racy of our algorithm for detecting whether patients were
up-to-date with screening, many physicians considered
the electronic reminders as substantially less accurate,
and nearly half of the physicians considered the remind-
ers as ineffective. This suggests that further collabora-
tion with the practicing physicians who receive remind-
ers via electronic health records may be required to achieve
a greater impact on screening rates.

Our study highlights an important contrast between
the screening strategy pursued by patients and the pref-
erences of their physicians. The patient mailings pro-
duced a modest increase in the use of FOBT, but all phy-
sicians considered colonoscopy as the preferred screening
test for their patients. This finding is consistent with re-
cent studies indicating a preference for FOBT over colo-
noscopy among patients who were provided informa-
tion to make an informed choice,* whereas physicians
report a strong preference to recommend colonos-
copy.® This contrast highlights 1 potential challenge to
engaging patients in quality-improvement programs. For
services such as colorectal cancer screening for which mul-
tiple reasonable options exist, quality-improvement pro-
grams will need to address the possibly differing prefer-
ences of patients and their physicians and develop
methods to reconcile such differences.***

Increased screening is essential to reduce the inci-
dence, morbidity, and mortality of colorectal cancer. One
recent study estimated that US mortality from this dis-
ease could be reduced 23% by 2020 if screening rates rose
to 70%.% The importance of colorectal cancer screening
has been recognized through expanded Medicare cover-
age for this service in 2001*" and the endorsement of co-
lorectal cancer screening as a health plan performance
measure by the National Committee for Quality Assur-
ance in 2005.* Published studies of interventions to im-
prove rates of colorectal cancer screening have targeted
patients, physicians, or both groups.!*!>!"-28 Physician-
directed interventions such as reminders!'®***?® and per-
formance feedback” have increased screening rates in
some settings. Patient-directed interventions including
videotaped decision aids,'® educational mailings,”**! and
nurse counseling'® may also increase screening rates.

Our randomized trial builds on these studies in sev-
eral important ways. First, these prior studies typically

occurred in settings where baseline screening rates were
much lower than the screening rate of 63% in our popu-
lation, often produced larger absolute increases in screen-
ing rates, and focused on increasing use of FOBT or flex-
ible sigmoidoscopy. These studies may not apply to the
current era in which screening rates are higher and colo-
noscopy has become a preferred screening strategy among
physicians® and is therefore increasingly used.*” In fact,
more recent interventions that have included use of colo-
noscopy in their recommendations have not success-
fully increased overall screening rates.?>2%7

Our study provides important insights into the effect
of interventions focused on patients who remain un-
screened as screening rates rise through usual care. First,
the modest effect of patient reminders in our study sug-
gests the need to develop more effective strategies to ac-
tively engage these remaining patients and encourage them
to be screened for colorectal cancer. However, the clear
advantage of patient involvement over physician remind-
ers in our study suggests that future strategies should in-
creasingly involve patient-based activity. Promising al-
ternatives include the use of the Internet to facilitate
patient-provider communication and promote in-
creased patient involvement in their preventive health
issues.® Patient navigators have also been used with suc-
cess in promoting cancer screening, particularly among
low-income and minority groups.”

Second, our intervention simultaneously evaluated the
use of personalized mailings to patients and electronic
reminders to physicians. We found that patient mail-
ings were more effective than physician reminders in rais-
ing overall screening rates, and nonsignificant trends in
detection of colorectal adenomas were evident with each
approach. Involving patients in decisions about colorec-
tal cancer screening fits well with models that promote
informed patients,’” moving them through the “stages of
decision,” from awareness of screening options through
the decision to be screened.*** Third, our large sample
and rigorous study design allowed reasonably precise es-
timates of the intervention effects.

Fourth, the use of data from electronic medical rec-
ords provided relatively complete clinical information on
this large patient population, including data on clinical
processes and outcomes. Approximately three-quarters
of the positive FOBT results in our study population were
followed by a colonoscopy. Although closing this loop
is essential to realizing the benefits of a screening pro-
gram,” many studies demonstrate a similar gap in care.”>®
Physicians may not recommend appropriate follow-up
testing to patients,’®"% patients may refuse further test-
ing,” or appropriate systems may not be in place to help
clinicians identify abnormal test results and ensure ap-
propriate follow-up.®

The generalizability of our study must also be con-
sidered. We implemented our intervention within a single
group practice using an advanced electronic health rec-
ord, so our findings may not apply to less structured set-
tings. In particular, integrated medical groups generally
provide higher-quality care for screening services.”"*
However, our patient mailing intervention could be imple-
mented across a wide range of health care settings, and
the adoption of electronic health records is being ac-
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tively promoted to improve ambulatory care.® Our study
demonstrated how electronic data can be used to create
clinical registries for outreach to patients, and it as-
sessed the utility of decision support that is directly in-
tegrated with computerized order entry for physicians
providing ambulatory care. After our study found that
the patient mailings were effective, the integrated group
practice instituted a routine protocol to identify pa-
tients overdue for colorectal cancer screening (includ-
ing patients in our control group) and send them mail-
ings regarding their need for screening.

In conclusion, this randomized trial of personalized pa-
tient mailings and electronic reminders to physicians in a
large integrated group practice found that patient mail-
ings produced modest increases in rates of colorectal can-
cer screening, whereas electronic physician reminders
tended to promote screening only among patients who have
more frequent primary care visits. These complementary
approaches have the potential to promote the overarching
goal of widespread screening to reduce the incidence, mor-
bidity, and mortality of colorectal cancer.
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