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ABSTRACT. This study looks at the effectiveness of
using a secure email system linked to an electronic
health record to send reminders to patients in an
effort to increase colorectal cancer (CRC) screening
rates; 1397 subjects were randomized to receive
usual care, a letter reminder or an email reminder
which invited patients to pick up a fecal occult blood
test at the lab for CRC screening. The number of
completed CRC screenings was tallied after a 3
month study period. Rates of CRC screening in the 3
groups were 7.8% in the usual care group, 23.6% in
the letter reminder group and 22.7% in the email
group. Significant statistical difference was seen
between usual care group and letter reminders
(p<0.0005) and between usual care and email
reminders (p<0.0005) but not between the letter
reminders and the email reminders (p=7.11). Email
reminders are as effective as letter reminders in
increasing CRC screening rates.

INTRODUCTION. Colorectal cancer (CRC) is the
second most common cancer in women and the third
most common cancer in men in the Western world'.
In the United States CRC is the third most common
cancer in both men and women with a predicted
146,970 new cases diagnosed in 2009 It is also the
second leading cause of cancer death for both men
and women in the United States with a predicted
49,920 deaths for 20092

Most CRCs develop from polyps arising on the
mucosal wall of the colon. As these adenomatous
polyps grow in size, they may develop dysplastic
cells which eventually invade the bowel wall and
then metastasize. Survival depends on when in this
natural course the cancer is diagnosed, so it is
important to diagnose CRC in the earliest stages of
the disease. Unfortunately, presenting symptoms for
CRC are vague and often occur late in the disease'. It
is clear that screening methods are needed to detect
and diagnose CRCs at an earlier stage to increase the
survival rate.

Several groups have produced guidelines for
screening people of average risk for CRC*. All of
the guidelines agree that screening should begin by
age 50 and recommend one of the following methods
of screening:

1) yearly fecal occult blood testing (FOBT),

2) sigmoidoscopy every 5 years,

3) annual FOBT plus sigmoidoscopy every 5 years,
4) or colonoscopy every 10 years.

FOBT is the most widely used and also the most
widely studied of the different screening methods.
Several prospective randomized controlled trials have
shown that periodic screening with FOBT can reduce
CRC mortality by 15-33%"7. Sensitivity of a single
sample is an estimated 40% for guaiac cards and
improves to > 90% with multiple samples repeated
semiannually. The specificity is calculated to be 96-
98%:*.

Despite the availability of screening guidelines and
the compelling evidence of their effectiveness, only
60.8% of the 195,318 participants of the 2006
Behavioral Risk Factor Surveillance System survey
reported having had an FOBT within 1 year
preceding the survey or a lower endoscopy within 10
years preceding the survey® and 29.5% reported never
having been screened. In addition, of those medical
groups reporting to the National Committee on
Quality Assurance, the average colorectal screening
rate is only 53.3% for Medicare patients and 54.5%
for commercial patients®.

This study looks at the effectiveness of using a
secure email system linked to an electronic health
record to send reminders to patients in an effort to
increase CRC screening rates.

BACKGROUND. Efforts by providers and
healthcare organizations to try to increase
participation in preventive medicine efforts can be
categorized into seven intervention components': 1)
reminders to patients or clinicians, 2) feedback to
clinicians or to health plans, 3) education of the
patient or the clinician on the health prevention
guidelines, 4) incentives in the form of bonuses for
the clinicians (i.e. pay for performance) or discounts
for the patients, 5) regulatory and legislative actions,
6) mass media campaigns, and 7) organizational
change. A meta-analysis to show the relative
effectiveness of these different interventions
reviewed 81 studies and concluded that reorganizing
the delivery of preventive services with such things
as planned preventive services and designated non-
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physician staff was the most effective strategy'.
Reminders were the next most effective.

Reminders can take the form of either inreach or
outreach services. Inreach involves addressing the
need for a CRC screening at every visit, even when
the patient is there for another problem, and can be
performed in either the outpatient or inpatient setting.
Alerts and reminders, as prompts for inreach, have
been shown to be effective in improving vaccination
rates, breast cancer screening, cardiovascular risk
reduction and CRC screening in the outpatient
setting''. In addition, indirect evidence that inreach is
effective is the knowledge that frequency of office
visits is one of the main factors correlating with
whether or not a patient has had a CRC screening'.
Finally, 74-94% of patients in one study who had not
received CRC screening stated that a doctor’s
recommendation would have motivated them to
undergo screening”. The reasons for physicians to
not use inreach services are several and include the
lack of a reminder system to identify those patients in
need of CRC screening as a major factor'. Other
barriers include lack of time, too many other issues to
address at the visit, and patient distrust”. In addition,
this effective method must rely on the patient to get
an appointment before the subject of screening can be
discussed, which suggests that this reminder method
alone would be inadequate to cover all patients
needing screening.

A more proactive approach is by outreach.
Outreach involves reminding patients of their
personal screening recommendations independent of
office visit utilization. Studies on outreach methods
for CRC screening have found response rates as high
as 15-23%. Methods vary, including phone calls or
letters, and the letter reminders may include
additional educational material or FOBT cards'®".
The cost effectiveness of some outreach programs
have been examined with cost per additional patient
screened varying from $94 to $319'". Little is
known about the frequency of use of CRC screening
outreach programs, however. Factors that are known
to affect the use of reminders for other preventive
services include whether or not the group was
required to report quality results, the group's public
recognition of quality and its information technology
capabilities™.

The growing use and acceptance of email in
patient-provider communication, the development of
guidelines for the use of email in healthcare** and
satisfaction of providers with this mode of
communication”* suggest a role for email
communication in outreach programs but little
research has been performed on this method. One
available study found no difference in email and
letter  reminders in  promoting  screening

mammograms®. As part of a larger study aimed at
promoting screening mammograms, a subgroup of
subjects was selected to receive email reminders.
This subgroup consisted of employees of a large
healthcare facility for whom email addresses were
available. Letter reminders were sent to 488 subjects
while the remaining 399 subjects received email
reminders. The percentage of subjects current in
their mammogram screenings were 68.1% for those
receiving letter reminders and 72.2% for those
receiving email reminders with no statistical
difference between the groups.

The purpose of this work was to explore
feasibility and results from use of email to deliver
CRC screening reminders. This study compared
email reminders to both usual care and to letter
reminders in their effectiveness to increase screening
rates using FOBT in patients past due for CRC
screening. Approval was sought and granted for this
study from the Institutional Review Boards of the
participating institutions.

METHODS. This study was conducted in a
nonprofit Health Maintenance Organization (HMO)
in the northwest United States with approximately
479,000 members. The HMO has an electronic
health record (EHR) which contains patient
demographics, = medical  histories,  outpatient
encounter diagnoses, procedures and progress notes.
It also contains information about future
appointments that are scheduled with both primary
care clinicians and specialists. Another information
system contains information about hospitalizations,
including diagnoses and surgical procedures
performed during those hospitalizations.

The HMO is actively developing programs to
encourage patients to participate in CRC screening.
An automated telephone reminder system was being
tested concurrent with this study, as was a program
which promotes CRC screening to patients during
influenza vaccination campaigns. Primary care
providers are also encouraged to send a health
maintenance reminder to their patients during their
birthday month. This practice, even if followed,
would still miss patients who have not yet signed up
with a primary care provider.

Another information system is available at the
HMO to aid clinicians and their staff to identify
patients for both inreach and outreach -efforts.
Known as the “panel support tool” it is used to track
preventive medicine needs and quality measures.
Various queries can be performed to identify patients
who are in need of labs, screening tests, or
adjustment in their medications based on
recommended guidelines. In addition to individual
patient’s preventive health needs, a clinician can

AMIA 2009 Symposium Proceedings Page - 458



view his patient panel’s overall statistics for several
measures (including CRC screening) and can retrieve
lists of patients who are not in compliance with
recommended measures.

The HMO also provides an online software
application which allows patients to access portions
of their medical record and to send secure electronic
messages to their physician. Patients can view most
of their laboratory test results, past and future
appointment times, request appointments or referrals
and renew medications, among other features. The
application is web-based and password-protected
with 128-bit encryption. Patients are required to
actively request enrollment in this service using a
simple online application, at which time they provide
a home email address. When a clinician sends an
email to a patient, a generic message is sent to their
home email alerting the patient to login to the secure
email system to retrieve their message. The emails
both sent and received become part of the patient’s
medical record.

Selection of Subjects. In November, 2007, the
HMOs research center was preparing for a large scale
outreach for CRC screening. A total of 18,847
patients had been identified who were both enrolled
in the secure email service and were due for CRC
screening. Of these, a random sample of 2100
patients were selected as subjects in this study, based
on power calculations Included were men and
women between the ages of 50 and 80 who had
accounts on the secure email system and who had 12
or more months of insurance coverage with no more
than one 45 day break prior to November 1, 2007.
From this group were excluded those patients who
had either a FOBT in the previous 12 months, a
sigmoidoscopy in the previous 5 years, or a
colonoscopy in the previous 10 years as recorded in
their medical record. Also excluded were those
patients with a total colectomy, a history of colon
cancer or inflammatory bowel disease, use of
anticoagulants like Coumadin or Plavix, or an
oncology visit in the previous 12 months. If a patient
had a sigmoidoscopy or colonoscopy ordered in the
previous six months, but had not yet had the
procedure, they were also excluded on the
assumption they had chosen one of these tests instead
of FOBT. We did not wish to imply that patients
should change that choice, since we were
recommending FOBT in the reminders, and also
wanted to allow enough time for patients to arrange
their appointment and complete the procedure. Also
excluded were patients for whom a FOBT had been
ordered in the previous 3 months. Finally, patients
who were on hospice or in a nursing home facility as
well as those patients with the diagnosis of dementia
were also excluded from the study.

Study Design. This randomized prospective
cohort study had three arms. Of the 18,847 patients
between the ages of 50-80 with secure email accounts
due for CRC screening, 2100 were randomized into
one of three study arms: the first cohort were to
receive usual care, the second cohort were to receive
a single letter reminder, and the third cohort were to
receive a single email reminder delivered through the
secure email system. The three cohorts were matched
for age and gender.

Two months following identification of the
cohorts, the investigators generated the letter and
email reminders for patients in the intervention arms
of the study. The delay between cohort identification
and initiation of the study was due to a desire to
avoid a holiday season and the known poor response
rate during this time of year. In addition, January 1st
is a date when many employees can change their
healthcare benefits, so subjects enrolled prior to that
date might leave the study due to a change in benefit
plans. Because of this delay, the investigators
reviewed the health records of all subjects to be
certain that the initial cohort screened for the study
was still eligible for enrollment. The initial chart
review was done using the panel support tool and any
new discrepancies were verified in the EHR. A total
of 691 patients were found to be ineligible during this
second screening because they had either received
their screening test or had the test ordered in the
interim (60%), had unenrolled in the secure email
system (26%), or were no longer members of the
HMO (5%) or no longer met study criteria. Those
that were still eligible were enrolled in the study and,
if in one of the intervention arms, had the letter or
email reminder generated within their electronic
medical chart and sent during the first two weeks of
January, 2008. A FOBT was ordered for subjects of
the intervention arms at this time. The content of the
email and letter reminders was identical. In order for
a subject to respond to this reminder, they had to
travel to an HMO laboratory to pick up screening
cards, complete the test at home, and return the cards
by mail to the laboratory.

Ninety days after sending the letter and email
reminders, charts were again reviewed to determine
which subjects had completed either a FOBT, a
sigmoidoscopy or a colonoscopy within those 90
days. Also tracked during this time were any returned
reminder letters or unread email reminders.
Additionally, for those who completed some form of
colon cancer screening the number of days to
completion of the screening was noted.

RESULTS. Over 38% of the HMO population was
enrolled in the secure email service at the time of this
study 53% of whom were between the ages of 50 and
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80. In the HMO population 59.2% were already
compliant with CRC screening guidelines at the
beginning of the study. This includes a commercial
rate of 55.2% and a Medicare rate of 67.6%. Within
the population of patients enrolled in secure email the
compliance rate was 69.15%. This supports a
supposition that the patients who enroll in the secure
email system are more likely to be proactive in their
health care.

The 2100 subjects eligible for the study had been
randomized into the three arms before the delayed
chart review. The number of subjects remaining in
each arm of the study (and therefore enrolled in the
study) was 494 receiving usual care, 458 receiving
the letter reminder and 457 for email reminders.
Subjects were originally randomized based on gender
and age and no difference in either in the three
cohorts was detected in the enrolled group (p=0.950
for age, 0.954 for gender).

Success of an outreach program depends on the
ability to successfully reach patients. While only two
of 458 letter reminders (0.4%) were returned for
incorrect addresses, of the emails sent out, 159 (35%)
had not been opened by the subjects during the three
month study period

Response to the intervention is shown in Table 1.
Positive response is defined as completion of either a
FOBT, sigmoidoscopy or colonoscopy within the 3
months of the study. Those subjects whose history
was updated during the study period to document a
prior sigmoidoscopy (within the past 5 years) or
colonoscopy (within the past 10 years) not previously
recorded in their record were removed from the
study (12 subjects). The positive response rate in the
study group overall was 17.8%. The positive
response rate within each arm were 7.8% for patients
receiving usual care, 23.6% for subjects receiving
the letter reminder and 22.7% for subjects receiving
the email reminder.

A significant difference among at least 2 of the
groups was demonstrated using Pearson chi-square
test (p < 0.0005). Chi square analysis was then
performed on separate parings of the 3 groups and
there was a statistically significant difference
between usual care and letter reminders (p<0.0005)
and between wusual care and email reminders
(p<0.0005) but not between letter reminders and

Table 1. Positive response rates (screening rates during the
study period) in each cohort

Intervention Number (%) of subjects
screened
Usual Care 38 (7.8%)

Letter Reminder 107 (23.6%)

Email Reminder 103 (22.7%)

Total 248 (17.8%)

email reminders (p=0.711).

DISCUSSION. This study shows that reminders are
an effective tool in promoting colon cancer screening
in the population studied. More important, email
reminders were as effective as letter reminders and
both were significantly more effective than usual care
(which may include both inreach and outreach
initiated by their clinicians) in increasing the rate of
screening for CRC in delinquent patients. The
response rates to both the email and letter reminders
were approximately 23%. This is much higher than
the expected response rate of 14%, based on the
limited current literature for similar programs. One
reason may be that this study population had all
enrolled in the secure email program and had a higher
CRC screening rate than the HMO population,
suggesting that they are both early technology
adopters and likely to be a self-selected population of
more health-conscious patients. It is also possible that
the higher response was in part due to having a
FOBT ordered at the time of outreach.

One potential advantage that email reminders have
over letter reminders, although not explicitly
explored in this work, is a potential cost savings. The
estimated cost of letter reminder campaigns is high,
while email reminders can be automated. The
timing, verification of need, and generation of a
reminder email can all be automated, and once
implemented should be maintainable with
considerably less personnel costs as compared to
letter reminders. One could imagine a web-based
system with a page devoted to recommended
preventive health care needs and when they were
next due. An annual email could be sent if there
were preventive services due. Links could be
available for more detailed explanations of the
recommendations, to request tests and appointments,
or to ask the clinician any questions the patient may
still have, thus giving patients more control over their
health and health care needs.

One drawback to using any outreach method is
access to accurate contact information. The rate of
incorrect email addresses is likely to be higher in this
HMO than street addresses since street addresses are
verified on a regular basis. An effective email
reminder program may, therefore, require effort to
keep email addresses up to date.

CONCLUSION. In this and other studies, letter
reminders have been shown effective in increasing
preventive services screening rates among patients.
With the ever-increasing role of email in medicine
use of email reminders for CRC screening outreach
was explored and found to be as effective as letter
reminders in increasing CRC screening rates.
Although more study is needed before it can be
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widely implemented the possibility of automating the
process and subsequent cost savings make email a
promising new tool in preventive medicine.

REFERENCES

1. Ballinger AB, Anggiansah C. Colorectal cancer.
BM1J 2007;335:715-8.
2. American Cancer Society. How many people get
colorectal cancer? [Online]. 2008 Mar 5 [cited 2009
Jul 22];[1 screen]. Available from:
http://www.cancer.org/docroot/CRI/content/CRI 2 2
1X_How_Many_People_Get_Colorectal Cancer.as
p7sitearea=
3. American Cancer Society. American Cancer
Society Guidelines for the Early Detection of Cancer.
[Online]. 2008 Mar 5 [cited 2008 Aug 22];[1 screen].
Available from: http://www.cancer.org/docroot/
PED/content/PED_2 3X_ ACS_Cancer_Detection_G
uidelines 36.asp
4. US Preventive Services Task Force. Colorectal
cancer screening. [Online]. 2002 July [cited 2008
Aug 2217 screens]. Available from:
http://www.ahrq.gov/clinic/3rduspstf/colorectal/
5. Mandel JS, Bond JH, Church TR, et al. Reducing
mortality from colorectal cancer by screening for
fecal occult blood. N Eng J Med 1993;328:1365-71.
6. Kronborg O, Fenger C, Olsen J, Jorgensen OD,
Sondergaard O. Randomised study of screening for
colorectal cancer with faecal-occult-blood test.
Lancet 1996;348:1467-71.
7. Hardcastle JD, Chamberlain JO, Robinson MH, et
al. Randomised controlled trial of faecal-occult-blood
screening  for  colorectal  cancer. Lancet
1996;348:1472-7.
8. Centers for Disease Control and Prevention
(CDCQ). Use of colorectal cancer tests--United States,
2002, 2004, and 2006. MMWR Morb Mortal Wkly
Rep. 2008 Mar 14;57(10):253-8
9. National Committee for Quality Assurance. the
state of health care quality 2007. [Online]. 2007
[cited 2008 Aug 22];[ screens]. Available from:
http://www.ncqa.org/Portals/O/Publications/Resource
9%?20Library/SOHC/ SOHC_07.pdf

10. Stone EG, Morton SC, Hulscher ME, et al.
Interventions that increase use of adult immunization
and cancer screening services: a meta-analysis. Ann
Intern Med. 2002 May 7;136(9):641-51.

11. Shea S, DuMouchel W, Bahamonde L. A meta-
analysis of 16 randomized controlled trials to
evaluate computer-based clinical reminder systems
for preventative care in the ambulatory setting.
JAMIA 1996 Nov-Dec;3(6):399-409.

12. Zimmerman RK. Nowalk MP, Tabbarah M,
Grufferman S. Predictors of colorectal cancer
screening in diverse primary care practices. BMC
Health Services Research 2006;6:116-24.

13. Ling BS, Moskowitz MA, Wachs D, Pearson B,
Schroy PC. Attitudes toward colorectal cancer
screening tests. J Gen Intern Med 2001;16:822-30.

14. Guerra CE, Schwartz JS, Armstrong K, Brown
JS, Halbert CH, Shea JA. Barriers of and facilitators
to physician recommendation of colorectal cancer
screening. J Gen Intern Med 2007;22:1681-8.

15. Klabunde CN, Schenck AP, Davis WW. Barriers
to colorectal cancer screening among Medicare
consumers. Am J Prev Med 2006;30:313-19.

16. Lewis CL, Brenner AT, Griffith JM, Pignone MP.
The uptake and effect of a mailed multi-modal colon
cancer screening intervention. Implementation
Science 2008;3:32-40

17. Church TR, Yeazel MW, Jones RM, et al. A
randomized trial of direct mailing of fecal occult
blood tests to increase colorectal cancer screening. J
Natl Cancer Inst 2004;96:770-80.

18. Tifratene K, Eisinger F, Rinaldi Y, Didelot R,
Seitz JF. Colorectal cancer screening program: Cost
effectiveness of systematic recall letters. Gatroenterol
Clin Biol 2007;31:929-933.

19. Lairson DR, DiCarlo M, Myers RE, et al. Cost-
effectiveness of targeted and tailored interventions on
colorectal cancer screening use. Cancer
2008;112:779-88.

20. Schmittdiel J, McMenamin SB, Halpin HA, et al.
The use of patient and physician reminders for
preventive services: results from a national study of
physician organizations.

Prev Med 2004 Nov;39(5):1000-6.

21. Kane B, Sands DZ. Guidelines for the Clinical
Use of Electronic Mail with Patients, JAMIA 1998
Jan-Feb;5(1):104-111.

22. Gaster B, Knight CL, DeWitt DE, Sheffield JV,
Assefi NP, Buchwald D. Physicians' use of and
attitudes toward electronic mail for patient
communication. J Gen Intern Med. 2003
May;18(5):385-9.

23. Moyer CA, Stern DT, Dobias KS, Cox DT, Katz
SJ. Bridging the electronic divide: patient and
provider perspectives on e-mail communication in
primary care. Am J Manag Care. 2002 May;8(5):427-
33.

24. Leong SL, Gingrich D, Lewis PR, Mauger DT,
George JH. Enhancing doctor-patient
communication using email: A pilot study. J Am
Board Fam Pract. 2005 May-Jun;18(3):180-8.

25. Chaudhry R, Scheitel SM, McMurtry EK, et al.
Web-based proactive system to improve breast
cancer screening: a randomized controlled trial. Arch
Intern Med. 2007 Mar 26; 167(6):606-11.

AMIA 2009 Symposium Proceedings Page - 461



