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BACKGROUND: Although mailed reminders have been used for
prevention among general populations, few studies have
evaluated their effectiveness among chronically ill populations.

OBJECTIVE: We evaluated the effectiveness of mailed
reminders for improving diabetes management. The reminder
included a letter from the individual’s primary care physician
(PCP), a self-care handbook, a preventive care checklist, and
specific recommendations regarding receipt of routine
monitoring and screening.

METHODS: Of 195 PCPs practicing with a large group practice,
111 agreed to have their adult patients with diabetes
randomized to receive the reminder (n = 1,641) or usual care
(n = 1,668). Using data from automated databases, we fit
generalized estimating equations to evaluate the effect of
reminder receipt on fasting lipid profile and glycated
hemoglobin testing, dilated retinal exam receipt, and visit
frequency during the 6 and 12 months following random-
ization, and glycated hemoglobin and cholesterol levels in the
year following randomization.

RESULTS: Reminder and usual care recipients did not differ in
sociodemographic, clinical, or prior testing characteristics. In
the 6 months following randomization, reminder recipients
were more likely to receive a retinal exam (odds ratio [OR], 1.29;
95% confidence interval [95% CI], 1.12 to 1.49) and diabetes
visit (OR, 1.28; 95% CI, 1.12 to 1.47). In the 12 months
following randomization, reminder recipients were more
likely to receive a glycated hemoglobin test (OR, 1.21; 95%
CI, 1.03 to 1.43), retinal exam (OR, 1.23; 95% CI, 1.07 to 1.41),
and diabetes visit (OR, 1.25; 95% CI, 1.09 to 1.29). In the follow-
up year, reminder recipients also tended to have a glycated
hemoglobin test that did not reflect poor control (<9.5%).

CONCLUSIONS: We found small but significant improvements
in the management of patients with diabetes receiving a
computerized mailed reminder.
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he American Diabetes Association (ADA) recommends
routine monitoring and screening for the prevention of
complications related to diabetes.! Although the specific
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recommended frequency of testing and physician visits
depends on the type of diabetes, blood glucose goals,
changes in treatment, and presence of complications, it is
recommended that all adults with diabetes minimally be
screened for lipid and retinal disorders annually, and
glycated hemoglobin control biannually. It is also recom-
mended that all patients visit their physician at least
biannually for routine diabetes care. Despite wide dissem-
ination of these recommendations, studies nationwide
illustrate that adherence to the recommended diabetes
standards of care is less than optimal.?™*!

Ensuring the receipt of recommended preventive
care—be it primary, secondary, or tertiary prevention—is
one of the many public health challenges of the 21st
Century.12 As reflected in models of health behavior,
providing patients with cues to action may promote
appropriate use of health services, including preventive
care.'® Some have proposed the use of mailed reminders to
encourage receipt of preventive care services among the
general population. Such reminders have been found to

14-17 and mam-

improve immunization rates among adults
mography use among women.'®22 Yet, some studies have
found mailed reminders to have no effect on immunization
rates,?? or Pap smear 2* or mammography 2° use. Although
the specific factors that influence the effectiveness of
mailed reminders remain speculative, some have found that
(1) recommendations tailored to individuals’ screening and
risk status aremoreeffective than standard messages, 161819
(2) personalized letters from a patient’s physician are
more effective than generic mailings not from a patient’s
physician, ' and (8) the inclusion of educational brochures is
more effective than standard mailed reminders.?®

Despite relatively wide use of mailed reminders for
primary and secondary prevention among the general
population, we know of few published studies evaluating
the effectiveness of mailed reminders in the management of
chronic medical conditions. As computer technology
becomes more available within health care settings, many
primary care practices will be able to use such technology
to track the receipt of routine services and facilitate the
implementation of automated reminder systems for both
well and chronically ill patients. In fact, when mailed
reminders have been used among Medicaid patients with
hypertension®” and diabetes?® to improve compliance with
antihypertensive therapy and sulfonylurea therapy,
respectively, they have been found effective.

We sought to evaluate the extent to which a mailed
reminder packet improved the routine care delivered to
adult patients with diabetes. The mailed reminder packet,
which was developed and implemented using existing
computerized technology available within an integrated

521



522 Elston Lafata et al., Diabetes Mailed Reminder JGIM

delivery system, included a letter with tailored recommen-
dations from the patient’s primary care physician (PCP), a
diabetes self-care handbook, and a preventive care check-
list. Therefore, in addition to reminding patients with
diabetes to receive recommended routine monitoring and
screening tests, it also included educational material
that could improve a patient’s ability to engage in self-
management. This paper presents results from a random-
ized trial evaluating the effectiveness of a mailed reminder
packet in improving the rate of routine monitoring and
screening among patients with diabetes as well as its
impact on glycated hemoglobin (HbAlc) and low-density
lipoprotein (LDL) levels.

METHODS
Study Population and Setting

The study population was drawn from patients aged 18
and over with diabetes who were aligned to one of 195 adult
PCPs practicing within a 900-member multi-specialty,
salaried group practice. Although this medical group
provides care on both a fee-for-service and a capitated basis,
to ensure as complete information as possible for both the
mailed reminder program and the evaluation, we limited
study eligibility to that half of their patient population
enrolled in an affiliated health maintenance organization
(HMO).

We attempted to implement each step of the research
protocol in a manner that easily could be duplicated in a
nonresearch environment. We used patient registry infor-
mation available within a web-based Diabetes Care Man-
agement Support System®® to identify the HMO patients
with diabetes aligned to one of the 195 adult PCPs practicing
with the medical group. The patient registries within this
system rely on automated visit and prescription claims data
to identify patients with diabetes. Patients are included in
the registry if they have had (1) at least two encounters with
members of the group practice for their diabetes care or (2)
at least one pharmacy claim for a diabetes-specific drug
during the previous 24-month period. Inpatient and out-
patient encounters are classified as being for diabetes care if
an International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) code of 250.xx was
associated with the encounter, regardless of whether the
code reflected the primary diagnosis. Therapeutic codes
used by First DataBank, a leading source of electronic drug
information, are used to identify patients with a pharmacy
claim for either insulin or oral hypoglycemics.

Because a 1-time mailing to all patients with diabetes
treated by any given physician or medical group has the
potential to overwhelm the delivery system, we elected to
stagger mailings to intervention group members. Discus-
sions regarding how best to stagger these mailings led to
the decision to use a birthday greeting. However, in keeping
with our desire to implement the research protocol in a
manner that could be duplicated operationally, instead of
identifying eligible patients weekly or monthly, we identi-

fied patients quarterly. In November of 1998, we identified
patients in the registry with a January, February, or March
birthday aligned to one of the 195 adult PCPs, and in
February of 1999, we identified those patients with an
April, May, or June birthday.

In November of 1998, a total of 4,021 HMO patients
who were aligned to the 195 PCPs were identified. Lists of
eligible patients, with a letter describing the mailed
reminder program (including sample letters) and its evalua-
tion were mailed to each PCP. Primary care physicians were
asked their willingness to participate in the program,
thereby enabling research staff to use their names in the
mailed reminder letter. One hundred eleven physicians
(57%) agreed to participate. These physicians were asked to
identify who among their aligned patients was ineligible for
inclusion due to an incorrect diagnosis, death, or other
reason. Among the 2,252 potentially eligible patients
aligned to them, these physicians identified 315 patients
as ineligible. In February of 1999, the research team
identified another 2,278 eligible patients who were aligned
to the 111 physicians who originally agreed to participate.
Upon mailing these physicians a list of their eligible patients
(n = 1,807), 77 physicians (69%) responded and identified
416 patients as ineligible. To further ensure that no letters
were sent to patients inappropriately, research team
members confirmed the presence of a diagnosis of diabetes
within an available electronic medical record for each
patient a physician identified as eligible. Over the 6-month
period, this medical record review process resulted in
another 19 patients being identified as ineligible.

The final sample consisted of 3,309 patients aligned to
111 adult primary care physicians. Using the random
number generator in SAS (Version 8.2; SAS Institute, Inc.,
Cary, NC), each month, each eligible patient with a birth-
day in the month was assigned to receive either the mailed
reminder packet or usual care. The result was 1,641
patients randomized to receive the intervention and 1,668
patients randomized to receive usual care. The study
protocol was reviewed and approved by our Institutional
Review Board.

The Mailed Intervention

The mailed reminder packet included 3 things: a letter
from the individual’s PCP that included tailored recom-
mendations for actions to be taken by the patient, a self-
care handbook; and a preventive care checklist. The letter
began by wishing the individual a happy birthday from
their PCP and clinic staff. It then went on to emphasize the
importance of routine screening and monitoring among
patients with diabetes, and to encourage the patient to
take responsibility for their own health. The remainder of
the letter listed specific tests or exams, when they were
last done, and when they were next due or if they were
overdue. The letter concluded with specific action steps for
the patient to take given his/her situation, including the
need for regular appointments. Figure 1 presents an
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Dear Mr. «LASTNAME»:

The staff of the «SITE_NAME» and | would like to wish you a Happy Birthday
and a year of good health. Now is a good time to look at how you manage your health and especially
your diabetes.

A new study shows that keeping your blood glucose (also called blood sugar) close to normal helps
prevent or delay diabetes problems. Scientists in this study learned that through such control at least half
of the expected eye disease, kidney disease, and nerve damage was prevented or slowed. To keep your
blood glucose at a healthy level, you need to balance your food, physical activity, and medicine. We have
enclosed the self-care handbook, Living Well with Diabetes, to help you do this.

Regular clinic visits and testing can help find problems early, before they become serious. The enclosed
“Things to'Do” list explains the tests and services that you should expect at each visit or once a year.
Read more about these on the backside of the list. The table below lists when you are due for these tests
or services.

Date of
Test and Services Last Test or

You Need Each Year Service* Date Due
Glycated hemoglobin (At least 2 each year) «HA1C_DT» «DUE_HA1C»
Urine protein/albumin (microalbumin) «LAST_MICRO?» UE_MIC»
Lipid profile - includes: «LAST_LIPDT» DUE_LIP»
o Total cholesterol
o HDL cholesterol
e LDL cholesterol
e Triglycerides
Dilated eye exam «LAST EYEDT» | «DUE EYE»

*Includes tests and services received through «last_update».

e Qur records show that you are up-to-date with all these tests and services.
¢ Make an appointment to see me at least every six months, even if you are well.

¢ Read the enclosed Living Well with Diabetes self-care handbook for tips to stay healthy and prevent
problems.

e «SITE NAME» offers education programs that can help you live with diabetes. Please
ask about these programs at your next visit, if you are interested.

Diabetes is a serious, lifelong condition, but there is so much that you can do to protect your health. Take
charge of your health, not only for today, but also for the years to come.

Sincerely,

Dr. «<PCP_FNM>» «PCP_LNM» «ADDITIONAL_STAFF»
«CLINIC_NM>»

«SITE_NM»

FIGURE 1. Patient up-to-date letter.

example of a letter that was mailed to a patient who was
up to date on his/her routine screening, while Figure 2
illustrates the type of letter that was sent to patients who
were overdue for a screen. A self-care handbook®°® was
included to reinforce the message and provide more

detailed information on self-management. Among other
things, this handbook discusses the importance of con-
trolling glycated hemoglobin. Also enclosed was a 1-page
checklist that summarized, on one side, the recommended
routine monitoring and screening schedule for patients
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Dear Mr/Ms. «LASTNAME»:

The staff of the «<SITE_NAME» and | would like to wish you a Happy Birthday
and a year of good health. Now is a good time to look at how you manage your health and especially
your diabetes.

A new study shows that keeping your blood glucose (also called blood sugar) close to normal helps
prevent or delay diabetes problems. Scientists in this study learned that through such control at least half
of the expected eye disease, kidney disease, and nerve damage was prevented or slowed. To keep your
blood glucose at a healthy level, you need to balance your food, physical activity, and medicine. We have
enclosed the self-care handbook, Living Well with Diabetes, to help you do this.

Regular clinic visits and testing can help find problems early, before they become serious. The enclosed
“Things to Do” list explains the tests and services that you should expect at each visit or once a year.
Read more about these tests and services on the backside of the list. The table below lists when you are
due for these tests or services.

Date of
Last Test or

Tests and Services
You Need Each Year
Glycated hemoglobin (At least 2 each year)
Urine protein/albumin (microalbumin)
Lipid profile - includes:
o Total cholesterol
e HDL cholesterol
e LDL cholesterol
o Triglycerides
Dilated eye exam
*Includes tests and services received through «last_update».

WLAST EYEDT> | -DUE EYE>

e Our records show that you are due for the following tests: lipid profile; urine protein/albumin. If you
received these tests recently or from a health care provider outside of the «SITE NAME»
please let me know at your next visit. If not, and you do not already have an appointment scheduled,
please call my office today at (XXX) XXX-XXXX and make an appointment to see me.

e Our records show that you are up-to-date with your eye exam. Remember, you should have a dilated
eye exam once a year.

e Read the enclosed Living Well with Diabetes self-care handbook for tips to stay healthy and prevent
problems.

e «SITE NAME» offers education programs that can help you live with diabetes. Please
ask about these programs at your next visit, if you are interested.

Diabetes is a serious, lifelong condition, but there is so much that you can do to protect your health. Take
charge of your health, not only for today, but also for the years to come.

Sincerely,

Dr. «<PCP_FNM>» «PCP_LNM» «ADDITIONAL_STAFF»
«CLINIC_NM»

«SITE_NM>»

FIGURE 2. Pafient due lefter.

with diabetes, and, on the other side, provided easy-to-
read explanations of these tests and services (Fig. 3). The
reading level of the packet's contents ranged from fifth
through eighth grade.

The intervention mailings were sent between Decem-
ber 1, 1998 and June 15, 1999. To enable the production
and mailing of the reminders to occur in batches, the
intervention was mailed twice a month, on the 1st and 15th,
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You can live well with diabetes!

Have your health care provider do these
tests and services. . .

... at each visit. ... at least once a year.

[ Get o A shot (Octaber o mid-
November).

M/Geb a qucc\ted hemoglcb'\n
(sometimes called a Hemoa\uain A1C)
test (about every & months if* you
don b take insulin, about every 3
months if' you toke insulin).

o Get pneumonia shot Gif' you ve

never had one).

M Get a kidney best:
® Have your urine tested for
Probein/ albumin.

E/ Get your weislnt checked.

o Get your blood pressure checked.
o Get your blood checked for:

® Total cholesterdl.

® High-density lipoprotein (HDL).
o Low-density lipoprotein (LDL).
L Triglqcerides.

M Get your feet checked.

M Br’nng in a list of Questions o other
things you wont to talk about.

[ Bring a list of your medications, & Get a diated eye exom.

when you toke them, ond the dose.

E/ Get a dental exom (ot least

tuice a year).

FIGURE 3. Checklist for tests and services.

with arrival anticipated 2 to 4 weeks ahead of patients’
birthdays.

Data Sources and Analytic Measures

Study data were compiled from automated clinical
and administrative databases. Administrative records
were used to compile demographic information (i.e., age,
sex, race, and marital status), as well as each patient’s
street address. The latter, in combination with U.S.
Census block data,®! was used to estimate household
income for each patient. Automated encounter data were
used to capture information on the number of ambulatory
care visits, associated ICD-9-CM codes, and procedures
received. Data on receipt of laboratory testing and test
results were compiled from a comprehensive, computer-
ized medical information management system, and phar-
macy claims data were used to compile information on the
use of insulin and oral agents. We used the ICD-9-CM
codes associated with each patient’s outpatient encoun-
ters to construct indicator variables reflective of cardio-
vascular disease, retinopathy, and nephropathy
associated with diabetes. This was done using the
classification scheme proposed by Selby et al.,>? collapsed

Glossary

Blood glucose - The main sugar that the
body makes from the food we eat.
Glucose is carried through the
bloodstream to provide energy to all of
the body’s living cells. The cells can only
use glucose with the help of insulin.

Diabetic eye disease (or retinopathy) -
A disease of the small blood vessels of
the retina of the eye in people with
diabetes. In this disease, the vessels
swell and leak liquid into the retina,
blurring the vision and sometimes
leading to blindness.

Dilated eye exam - An exam performed
by an Ophthalmologist or Optometrist to
check for early signs of diabetic eye
disease. Before the exam a doctor or
nurse will put drops in your eyes to dilate
the pupils.

Diabetic kidney disease (or
nephropathy) - Damage to the cells or
blood vessels of the kidney in people
with diabetes.

Diabetic nerve damage (or
neuropathy) - Damage to the nerves of
a person with diabetes. Nerve damage
may affect the feet and hands, as well as
the major organs.

Foot check/exam - An exam performed
by your health care provider to check
your feet for sores, blisters, cracks, and
red spots. Sores on your feet can lead to
infection and even loss of toes or a foot.
Once a year they will also test how well
you can sense temperature, pinprick,
vibration, and position in your feet. Loss
of feeling in your feet can be a sign of
nerve damage. Check your feet at home
every day. Call your health care provider
right away if you find any of these
problems.

Glycated hemoglobin (or Hemoglobin
A1C) - Hemoglobin is a substance of the
red blood cells that supplies oxygen to
the cells of the body. This is a blood test
that sums up how much glucose has
been sticking to part of the hemoglobin
during the past 3-4 months. This test is
different than a blood glucose test, which
measures the average blood glucose at a
single point in time.

HDL Cholesterol (or high-density
lipoprotein) - A combined protein and fat
like substance. Low in cholesterol, it
usually passes freely through the
arteries. Sometimes called “good
cholesterol.”

LDL Cholesterol (or low-density
lipoprotein) - A combined protein and fat
like substance. Rich in cholesterol, it
tends to stick to the walls of the arteries.
Sometimes call “bad cholesterol.”

Triglycerides - Fats normally found in
the blood that are made from food.
Gaining too much weight or eating too
much fat, alcohol, or carbohydrates may
increase the blood triglycerides.

Total Cholesterol -The total cholesterol
in the blood. Cholesterol is a substance
similar to fat. The body produces and
needs some cholesterol. However, too
much can make fat stick to the walls of
the arteries and cause disease that
decreases circulation.

Urine protein/ albumin - A protein found
in the urine. The presence of protein or
albumin in the urine can be a sign of
kidney disease.

to reflect that used by Greenfield et al.>® All data were
compiled to reflect activity during the 12-month period

prior to randomization.

Data on routine monitoring and screening receipt, as

well as visits and laboratory testing results, were also
compiled for the 6- and 12-month periods following
randomization. Measures reflective of the diabetes-related
routine monitoring and screening services received by
patients were based on the American Diabetes Association
Clinical Practice Recommendations’ Standard of Medical
Care for Patients with Diabetes.! According to these guide-
lines, all adult patients regardless of diabetes type should
(1) be tested annually for lipid disorders with a fasting lipid
profile; (2) receive a glycated hemoglobin test at least
2 times per year; and (3) receive an annual dilated retinal
exam. For analyses, patients were classified as having
received or not received each test during both the 6-month
and the 12-month period following their birthday. For each
of the same 2 periods, we also constructed indicator
variables reflecting whether all 3 of the diabetes-related
services (glycated hemoglobin testing, LDL cholesterol
testing, and retinal exam) were received, and whether or
not an ambulatory care visit for diabetes was incurred. In
addition to these measures of service receipt, for the



526 Elston Lafata et al., Diabetes Mailed Reminder JGIM

12-month period only, we constructed 2 additional vari-
ables. The first reflected whether or not 2 HbAlc tests were
received and the second reflected whether or not 2
ambulatory care visits for diabetes occurred.

Finally, to determine whether the mailed reminder
program had any effect on HbAlc and LDL cholesterol
control, we constructed variables reflective of HbAlc and
LDL cholesterol levels in the 12-month period following
randomization. These variables were constructed using
the last recorded HbAlc and LDL cholesterol level avail-
able in the 12-month period. We constructed 4 variables.
The first two reflect the Comprehensive Diabetes Care
Measures set forth in the National Committee for Quality
Assurance’s Health Plan Employer Data and Information
Set: (1) HbAlc poorly controlled (>9.5%) or not tested and
(2) lipids tested and controlled (LDL <130 mg/ dL).>* The
second two reflect more stringent control levels and are
consistent with ADA guidelines: (1) HbAlc tested and <8%
and (2) lipids tested and <100 mg/ dL.! Patients for whom
such values were not available (i.e., those who did not
receive any test in the 12-month period following random-
ization) were classified as not within the recommended
range (e.g., HbAlc >9.5%).

Statistical Analyses

The adequacy of the randomization process was
assessed using x> tests and t tests, as appropriate.
Patients randomized to receive the mailed reminder were
compared to those randomized to usual care in terms of
sociodemographic characteristics (age, sex, race, marital
status, and estimated household income), diabetes-related
complications and comorbidities, and prescription drug
use as well as visit, screening, and laboratory testing result
history.

To assess the effect of mailed reminder receipt, we fit
both unadjusted and adjusted logistic regression models.
The unadjusted models included only an indicator reflec-
tive of whether the mailed reminder was received. In the
adjusted models, we also included measures reflective of
the patient’s sociodemographic characteristics, diabetes-
related complications and comorbidities, prescription drug
use, and visit, screening, and laboratory testing result
history. As outlined in Table 1, we fit a total of 16 logistic
regression models: 5 reflected receipt of routine testing and
screening in the 6-month period following randomization;
7 reflected receipt of routine testing and screening in the
12-month period following randomization; and 4 reflected
LDL cholesterol and HbAlc control during the 12-month
period following randomization.

Because it may be inappropriate to treat patients
receiving their care from the same PCP as independent
observations for statistical estimation, we assessed the
intraclass correlation, or similarity, among study patients
receiving care from the same PCP during the 6- and
12-month periods preceding randomization. This was done
using the analysis of variance estimator for intraclass

Table 1. Effectiveness Measures Evaluated

6 Months following randomization
Process measures
Lipid profile performed
HbA1lc performed
Dilated eye exam performed
Lipid profile, HbAlc and eye exam performed
Outpatient visit for diabetes
12 Months following randomization
Process measures
Lipid profile performed
HbAlc performed
2 HbAlcs performed
Dilated eye exam performed
Lipid profile, HbAlc and eye exam performed
Outpatient visit for diabetes
2 Outpatient visits for diabetes
Outcome measures
HbAlc poorly controlled (>9.5%)
HbAlc <8%
Lipids controlled
LDL <130 mg/dL
LDL <100mg/dL

HbA1lc, hemoglobin Alc; LDL, low-density lipoprotein.

correlation®® as proposed by Elston for use with binary
outcomes.®® Using this method, we found intraclass
correlation coefficients that ranged from a low of 0.01 (for
receipt of a diabetes visit in the 12-month period preceding
randomization and receipt of a retinal exam in the 6-month
period preceding randomization) to a high of 0.09 (for
receipt of 2 HbAlc tests and 1 lipid profile in the 12-month
period preceding randomization). Although these intraclass
correlation coefficients are relatively small, to ensure that
significance levels were not overstated, we used generalized
estimating equation approaches to fit each of the logistic
regression equations of interest.3” All models were fit using
PROC GENMOD within the SAS System.>®

RESULTS
Patient Characteristics

Table 2 presents the characteristics of the patients
randomized to receive the mailed reminder program and
those randomized to receive usual care. With the excep-
tion of estimated household income, which we were not
able to compute with available address information for
108 patients, no study data were missing. As indicated in
the table, patients were on average almost 60 years old,
just over half were female, and just over half were white.
Almost 60% of the study population received an HbAlc
test in the 6 months preceding the mailed reminder
program, and approximately half received a lipid profile
and a retinal exam in the 12 months preceding the mailed
reminder program. We found no statistically significant
differences in these and the other characteristics listed in
Table 2 between patients randomized to receive the mailed
reminder program or usual care.
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Table 2. Baseline Year Patient Characteristics by Study Arm

Mailed Usual
Reminder Care
(N=1,641) (N=1,668)
Sociodemographics
Average age, y 59.9 59.6
Male, % 48.5 47.0
White, % 54.1 53.7
Married, % 62.3 62.2
Average household 39,208 39,211
income, $
Comorbidities, %
Eye comorbidity 6.2 5.7
Cardiac comorbidity 39.6 40.9
Renal comorbidity 6.9 6.2
HbAlc testing in
prior 6 months, %
No HbAlc Test 37.8 40.2
HbAlc >10% 11.0 10.8
HbAlc 8-10% 18.9 18.4
HbAlc <8% 32.2 30.6
Lipid profile testing in
prior 12 months, %
No LDL Test 52.0 55.3
LDL >100 35.2 32.0
LDL <100 12.8 12.8
Prescription drug use in
prior 12 months, %
Oral agent only 45.3 43.2
Insulin 28.4 26.9
Neither 26.3 29.9
Retinal exams and office
visits in prior 12 months
Dilated retinal exam, % 49.9 47.1
Average number diabetes visits 3.2 3.0
Average number other visits 8.5 8.5

Note: All comparisons between mailed reminder and usual care
group were not statistically significant (i.e., P > .10). HbAlc,
hemoglobin Alc; LDL, low-density lipoprotein.

Effectiveness of the Mailed Reminder Program

In the 6 months following randomization, patients who
received the mailed reminder were more likely to receive
each of the 5 services of interest (Table 3). Three of these
differences were statistically significant (receipt of a retinal
examination, all 3 tests, and an office visit for diabetes
care), with patients who received the mailed reminder more
likely than their counterparts to receive the service of
interest during the 6-month period following reminder
receipt. In the 12 months following reminder receipt,
patients who received the mailed reminder were more likely
to receive each of the services of interest (Table 3). As with
the 6-month period, patients who received the mailed
reminder were significantly more likely to receive a retinal
exam, all 3 tests, and a visit for diabetes care within the 12-
month period following randomization. Within the 12-
month period, patients were also significantly (P < .05)
more likely to receive at least 1 HbAlc test. Despite these
findings of statistical significance, the differences in the
rates of service receipt between the mailed reminder and

usual care groups was relatively small. At no time did we
find absolute differences in the rate of service receipt
greater than 6% between those who did and did not receive
the mailed reminder packet.

Findings from the adjusted models (data not shown)
generally confirmed these findings—both in terms of
statistical significance and the magnitude of the estimated
effects—with one exception. Once the other patient factors
(i.e., those listed in Table 2) were controlled, at the
12-month period following randomization, there was not a
significant difference in the receipt of 1 HbAlc test.

As shown in Table 3, patients with diabetes who
received the mailed reminder were also more likely to have
an LDL or HbAlc test within recommended ranges—
although the magnitude of these differences, as with testing
rates, is quite small. We did find mailed reminder recipients
significantly more likely to have had an HbAlc test that did
not reflect poor control (i.e., HbAlc >9.5%). We, however,
found no statistically significant difference in the likelihood
of having an HbAlc and LDL cholesterol test within
recommended ranges between those receiving the mailed
reminder and those receiving usual care. The adjusted
model results (data not shown) again confirmed these
findings.

DISCUSSION

We tested the effectiveness of a computerized mailed
reminder packet from an individual’s PCP for improving the
management of patients with diabetes. We found the use of
mailed reminders for patients with diabetes generally
improved the rate of routine monitoring and screening
receipt both in the short term (6 months), and the longer
term (12 months) and tended to improve the proportion of
patients with an HbAlc test that was not reflective of poor
control. However, at no time did we find the use of mailed
reminders to increase service receipt more than 6% over
usual care. Similarly, the improvement in the proportion of
patients with an HbA1c test that did not reflect poor control
between intervention and usual care recipients was small.

Mailed reminders often have relatively small
effects.'6394% We know of 2 published studies that have
evaluated the use of mailed reminders to improve routine
monitoring and screening among patients with diabetes.
Both of these studies focused on the use of dilated retinal
exams and both found that mailed reminders achieved a
significant, albeit small, improvement in rates of dilated
retinal exam receipt.sg'40 At times, the low cost of such
interventions relative to their potential benefits has been
argued to justify their use, regardless of these small
overall effects.'® In the case considered here, mailed
reminders to patients with diabetes improved screening
rates marginally and appeared to have a small effect on
HbAlc levels. Given that 1% decreases in HbAlc levels
have been found to be associated with 7% decreases in
expected medical care costs, with specific cost reductions
being more for individuals with chronic conditions and
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Table 3. Unadjusted Rates of Service Receipt by Study Arm

Mailed Reminder Usual Care
N = 1,641 N = 1,668 Odds Ratio 95% CI
6 Months from randomization
1 HbAlc 61.6 58.9 1.12 0.98 to 1.27¢
1 Retinal exam 31.4 26.2 1.29 1.12 to 1.49°
1 Fasting lipid profile 35.2 33.3 1.09 0.93 to 1.26
All 3 tests* 13.6 10.9 1.30 1.04 to 1.61!
1 Diabetes visit 66.4 60.6 1.28 1.12 to 1.47°
12 Months from randomization

1 HbAlc 76.6 72.9 1.21 1.03 to 1.43
2 HbAlc 50.3 49.3 1.04 0.91to 1.19
1 Retinal exam 43.8 38.8 1.23 1.07 to 1.41°
1 Fasting lipid profile 54.3 51.1 1.14 0.99 to 1.31%
All 3 tests! 21.6 18.1 1.25 1.06 to 1.48°
1 Diabetes visit 77.2 72.9 1.25 1.09 to 1.44°%
2 Diabetes visits 61.9 58.8 1.13 0.99 to 1.29*
HbA1lc poorly controlled (>9.5%) 37.5 41.9 0.83 0.73 to 0.96°
HbAlc <8% 45.3 42.1 1.14 1.00 to 1.31*
Lipids controlled

LDL <130 mg/dL 33.9 31.5 1.11 0.97 to 1.29

LDL <100 mg/dL 17.0 15.8 1.09 0.90 to 1.33

* 1 HbAlc, 1 retinal exam and 1 lipid profile.

"2 HbAlc, 1 retinal exam and 1 lipid profile.

‘P <.10.

iP <.0lL

I'p <.05.

HbA1c, hemoglobin Alc; LDL, low-density lipoprotein.

with higher initial levels of HbAlc,*! the cost-effectiveness
of such programs deserves further exploration. Should
additional studies continue to find substantial cost
reductions associated with relatively small changes in
HbAlc levels, the appeal of interventions such as the one
evaluated here will only increase.

We developed the mailed reminder program as an
extension to a web-based care management support
system.?® This system, which includes registries of patients
with diabetes, information about their care, and other
critical information, was used to identify those patients
eligible to receive the mailed reminder. Such systems,
which often serve as the foundation for population-based
interventions, are useful tools for establishing reminders
and prompts for providers and patients to do appropriate
routine monitoring and screening based on age, sex,
specific conditions, or risk factors. Although successful
chronic disease care includes the use of such supportive
information systems and tools, such tools are only one
component of what is thought to be necessary to ensure
that the needs of patients with chronic diseases, such as
diabetes, are met. As reflected in Wagner et al.’s model of
chronic disease management, successful chronic care
includes the use of explicit plans and protocols, practice
redesign, attention to patient educational needs, ready
access to necessary expertise, and supportive information
systems.*? Thus, successful chronic disease management
requires attention to system, provider, and patient
factors.

A patient mailed reminder program obviously
addresses only one such factor: the patient. Therefore,
the effect of the intervention many have been attenuated in
a system that does not address other systems and barriers.
In other words, educating patients and getting them into
the office (the percent with at least 1 diabetes visit 6 months
following randomization was 66.4% in the intervention
group versus 60.6% in the control group) may not be
enough to have a large effect on diabetes management
without addressing other system and physician issues
related to the office visit itself.*® Within a more compre-
hensive disease management program, the greatest use of
mailed reminders may be as outreach to those patients who
are not routinely being seen in an office setting. This is
particularly true in that other analyses conducted by us
(not reported here) showed that well over half the patients
who lapse in routine monitoring and screening have been
seen in the clinic within the past 12 months.

There are a number of potential limitations to our
study. First, we in effect gave physicians the option of
participating or not in the study. That is, some physicians
chose not to return their list of patients, thus effectively
opting out of the study. While we can only speculate as to
whether we would have seen a different effect among
patients of physicians who elected not to participate, if
one assumes that those physicians who elected to partici-
pate have a greater interest in diabetes care management/
improvement, it may be reasonable to assume that findings
here are conservative. Furthermore, we gave participating
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physicians the opportunity to remove names from the list of
eligible patients. Although this ensured that patients were
not inappropriately sent a mailed reminder, it added costs
to the intervention process and introduced potential
selectivity bias into our sample. Physicians did not routinely
provide us with their reason(s) for excluding a patient. Those
who did often indicated that they were not currently the
patient’s PCP. Second, because not everyone received an
HbAlc and LDL cholesterol test in the follow-up year, we
evaluated the effect of the intervention on the proportion of
individuals “known to be in control.” That is, we assumed
that individuals who were not tested were not achieving
ideal HbAlc or LDL cholesterol levels. If those who were not
tested differed significantly between groups, such an
approach may have caused the data to reflect inaccurately
the effectiveness of the intervention on HbAlc and LDL
cholesterol levels. Third, whether this process is feasible
within or these results generalize to other delivery settings is
not known. Given that the informatic capability within
delivery settings is growing, it is hopefully only a matter of
time before the capability is readily available. Finally, any
care patients received outside of the medical group is not
reflected in our analyses. Although this may result in an
underreporting of care receipt, it is problematic to evalua-
tion results only if one believes that outside use occurred
differentially among treatment and control group patients.

We found the use of a patient mailed reminder to
increase the rate of diabetes-related routine monitoring
and screening and to tend to improve HbAlc levels among
patients with diabetes. However, improvements at the
population level were modest. As is the case nationwide,
the management of patients with diabetes within this study
setting has been improving over time.** Yet as reflected in
these data and those nationwide,** substantial room for
improvement remains. Further research is needed to
understand the role that mailed reminders can play in
chronic disease management, and assuming that they
continue to be found effective, the cost-effectiveness of
their inclusion in comprehensive disease management
programs.

We wish to thank Dr. Fred Whitehouse for his valuable
comments and suggestions during the development of the
mailed reminder, and Ms. Kim Sadlocha for her keen eye for
design, organizational skills, and patience. Without their con-
tributions this work would not have been possible.
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