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BACKGROUND:Mail order pharmacy (MOP) usehas been
linked to improvedmedication adherence and health out-
comes among patients with diabetes. However, no large-
scale intervention studies have assessed the effect of en-
couraging MOP use on medication adherence.
OBJECTIVE:To assess an intervention to encourageMOP
services to increase its use and medication adherence.
DESIGN: Randomized encouragement trial.
PATIENTS: 63,012 diabetes patients from three health
care systems: Kaiser Permanente Northern California
(KPNC), Kaiser Permanente Hawaii (KPHI), and Harvard
Pilgrim Health Care (HPHC) who were poorly adherent to
at least one class of cardiometabolic medications and had
not used MOP in the prior 12 months.
INTERVENTION: Patients were randomized to receive ei-
ther usual care (control arm) or outreach encouraging
MOP use consisting of a mailed letter, secure email mes-
sage, and automated telephone call outlining the poten-
tial benefits of MOP use (intervention arm). HPHC inter-
vention patients received the letter only.
MEASUREMENTS: We compared the percentages of pa-
tients that beganusingMOP and that became adherent to
cardiometabolic medication classes during a 12-month
follow-up period. We also conducted a race/ethnicity-
stratified analysis.
RESULTS: During follow-up, 10.6% of intervention pa-
tients began usingMOP vs. 9.3% of controls (p < 0.01); the
percent of cardiometabolic medication delivered via mail
was 42.1% vs. 39.8% (p < 0.01). Metformin adherence im-
proved in the intervention arm relative to control at the
two KP sites (52% vs. 49%, p < 0.01). Stratified analyses
suggested a significant positive effect of the intervention in
White (RR: 1.12, 95% CI: 1.03, 1.22) and Asian (RR: 1.30,
95% CI: 1.17, 1.45) patients.
CONCLUSION: This pragmatic trial showed that simple
outreach to encourage MOP modestly increased its use
and improved adherencemeasured by refills to a key class
of diabetes medications in some settings. Given its mini-
mal cost, clinicians and health systems should consider

outreach interventions to actively promote MOP use
among diabetes patients.
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Abbreviations
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PDC proportion of days covered
IVR automated phone call
CVD cardiovascular disease
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INTRODUCTION

Diabetes is the seventh leading cause of death in the USA and
affects over 34 million Americans.1,2 The prevalence of dia-
betes is projected to continually increase through 2060.3While
diabetes complication rates may be decreasing among older
patients, the rise in diabetes prevalence continues to cause
significant diabetes-related complications in younger and
middle-aged patients and costs the US health care system up
to $176 billion annually. 4,5

Poor medication adherence is prevalent among patients
with diabetes, and non-adherence is associated with poor risk
factor control and adverse health outcomes.6–9 Adherence to
glucose-lowering medications is associated with improved
glycemic control, fewer hospitalizations, and lower mortali-
ty.10 However, only 50–70% of patients with chronic condi-
tions are adherent to their medications.11–13 Minorities and
low socioeconomic status (SES) patients with diabetes have
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poorer medication adherence than Whites and higher-SES
diabetes patients. 14–19

Hundreds of interventions have been evaluated and pub-
lished in efforts to improve medication adherence over the last
60 years. 11,20,21 Many of these interventions require substan-
tial investments of personnel, time, and financial resources,
and the vast majority achieve only modest improvements in
adherence, which often dissipate once the intervention phase
concludes. 22

Research suggests that mail order pharmacy (MOP) use
may be a sustainable approach to improving medication ad-
herence among patients with chronic conditions. Retrospec-
tive and cross-sectional studies using observational data have
established a link between MOP use and greater adherence in
patients with diabetes. 23–28 Numerous studies also suggest
that MOP use is potentially cost-saving to both patients and
health plans.29,30 In addition, for patients who are at high risk
for infection, recently issued CDC guidelines recommend
MOP use to reduce risk and to continue medication adher-
ence.31 Despite this evidence, fewer than 25% of patients with
diabetes useMOP to obtain their diabetes medications and use
is even lower among non-Whites and patients with lower
socioeconomic status.23,32

Qualitative evidence suggests that the lack of knowledge
about the process of MOP enrollment and medication ordering
is a major access obstacle for many potential users.33 There is
currently little to no published evidence of successful patient-
directed interventions that promote MOP use to increase its
use and assess its impact on medication adherence. Therefore,
we e conducted a multi-site, randomized, pragmatic trial in 3
health care systems: Kaiser Permanente Northern California
(KPNC) and Hawaii (KPHI), and Harvard Pilgrim Health
Care (HPHC) to address the research question of whether
encouraging the use of MOP among diabetes patients with
poor adherence to cardiovascular disease (CVD) risk factor
medications would increase the use of MOP and improve
medication adherence. We hypothesized that both MOP use
and adherence would improve in the intervention group rela-
tive to the control group and that the intervention would not
negatively impact health care disparities.

METHODS

Study Setting and Population

This pragmatic trial was embedded within three health care
systems that represent geographic, demographic, and structur-
al diversity; together, they serve over 6 million health plan
members. KPNC is a non-profit, integrated, group-model
health care delivery system that serves more than 4 million
members in a 13-county area of Northern California. This
population is more than 30% non-White, 20% have a high
school or lower level of education, and almost 50% have a
household income < $50K annually. KPHI is a non-profit,
mixed-model health maintenance organization that serves

more than 250,000 members throughout Hawaii. This popu-
lation is 70% non-White, representing one of the most ethni-
cally and racially diverse populations in the USA; 16% have
attained a high school or lower level of education, and about
45% have a household income < $50K annually. HPHC is the
oldest non-profit, managed health care organization and cur-
rently insures more than 1.3 million members in New England
who receive care in a variety of organizational settings.Mem-
bership includes both urban and rural populations and is about
20% non-White and about 35% live in low income or low
education neighborhoods.

Mail Order Pharmacy Within the Health Care
Systems

KPNC and KPHI maintain a MOP distribution system, with
free shipping, in coordination with more than 120 local walk-
in pharmacies located within KP outpatient clinics and hospi-
tals. Although most new prescriptions are filled in a local KP
pharmacy, members can elect to receive their prescription
refills via MOP, ordered either through the secure online
patient portal (kp.org) or a toll-free pharmacy refill telephone
service, using a credit card. KP members have telephone
access to a pharmacist to answer medication-related questions
regardless of how a refill was dispensed. There is no minimum
days’ supply required for MOP. KP typically dispenses 90–
100-day medication supplies through both MOP and local KP
pharmacies. Some members have a financial incentive to use
MOP as part of their pharmacy benefits where they pay one
copayment for a 30-day supply at their local pharmacy or 2
copayments for a 90–100-day supply if they refill their med-
ications via MOP.32

HPHC has a MOP program, with free shipping, which
allows members to receive delivery of a 90-day supply of
maintenance medications to their home. Members can request
a new order or refill their prescriptions either online through
HPHC’s secure website, by phone (requiring their HPHC
member ID number, prescription number(s), and credit card
information), or complete a service form to be mailed to
Walgreens, which served as HPHC’s mail order service pro-
vider at the time of the study.

Study Participants

Study participants were identified using electronic health re-
cord data at KPNC and KPHI and using insurance claims data
at HPHC. Study eligibility was determined during a baseline
period from January 6, 2016, to January 5, 2017, at both KP
sites and from October 1, 2015, to September 30, 2016, at
HPHC, due to data availability. Patients were considered
eligible if they had (a) at least 1 primary inpatient diagnosis
or 2 outpatient diagnoses of type 2 diabetes or had dispensing
of a diabetes drug; (b) were at least 18 or older; (c) were non-
adherent (proportion of days covered (PDC) < 80%) to at least
one oral CVD drug class which includes diabetes, blood
pressure, and lipid-lowering drugs; and (d) had not used
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MOP to fill oral CVD medications in the previous 12 months.
Participants were required to have active health plan member-
ship in the past 12 months. We excluded patients with a
pregnancy-related diagnosis or a diagnosis of dementia or
traumatic brain injury in the prior 12 months. At both KP
sites, further exclusions included patients who were hospital-
ized, residing in a skilled nursing facility, or participating in
hospice or home health when eligible patients were identified
for the study.

Study Design and Implementation

We employed a randomized trial design (ClinicalTrials.gov
registration number NCT02621476) to encourage mail order
pharmacy use in which we randomly assigned patients to one
of 2 arms: a control arm which received usual care or an
intervention arm which received outreach encouraging MOP
use (Fig. 1). We used the “surveyselect” procedure in SAS
v9.4 to randomize half of the eligible patients to the

intervention arm and half to the control arm. Patients, phar-
macists, and providers were blinded to randomization arm,
while researchers were aware of randomization arm. The
intervention outreach consisted of a mailed letter, secure email
message, and/or automated telephone call (IVR) that outlined
the potential benefits of MOP use for diabetes patients. HPHC
patients in the intervention arm received the letter only be-
cause telephone and email outreach to members is limited in
this system. Only KP participants with active KP.org accounts
(48%) received a secure email message. The outreach mate-
rials were developed based on formative research conducted
with patient members who identified key information that was
worth noting such as the availability and benefits of MOP
services within the patient’s health plan, how to enroll and
order medications, and how patients could access the existing
pharmacy support services, so that any additional questions on
the MOP services or their individual medications could be
addressed by a qualified health professional.33 The first
outreach—the mailed letter—was mailed on February 21,

Analysed N= 26,404 (84%)

Excluded from analysis due to zero
CVD Fills at follow-up n= 649 (2%)

Lost to follow-up N= 4,466 (14%)

Died N= 582 (2%)
Disenrolled from health plan N= 3,884 
(12%)

Allocated to Control Arm N= 31,519

Continued Usual Care

Lost to follow-up N= 4,540 (14%)

Died N= 599 (2%)
Disenrolled from health plan N= 3,941 
(13%)

Allocated to Intervention Arm N= 31,493 

Intervention outreach sent via mail
(HPHC and KP Sites)

N= 31,493

Intervention outreach sent via secure 
messaging and IVR (KP Sites only)

N= 26,099

Analysed N= 26,342 (84%)

Excluded from analysis due to zero
CVD Fills at follow-up n= 611 (2%)

Allocation

Analysis

Follow-Up

Randomized 

N= 63,012

Figure 1 Flow chart of recruitment, arm assignment, and follow-up of participants in the EMPOWER Study, across all sites.
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2017, at KPNC and the following day at KPHI and HPHC.
The secure email message was completed 2 weeks after the
mailed letter at KPNC and 2 months after at KPHI. The last
outreach using the IVR telephone call was completed 2 weeks
following the secure email message at both KP sites. Outreach
was completed at all KP sites on May 9, 2017, and on Febru-
ary 22, 2017, at HPHC. Patients were followed for 12 months
from the date of the mailed letter. The last day of follow-up
was February 20, 2018. The cost of delivering the intervention
outreach included printing and mailing letters, programming
and recording the message for the IVR phone calls, and
programming secure email messages. Cost figures for
the outreach letters came from invoices received from
vendors hired to print and mail the letters. We also
received a bill for the costs of programming the IVR
for the phone calls. Programming the secure email mes-
sages took an estimated 20 h. Using the middle of the
salary range for a support staff member at the time of
the outreach, including benefits and indirect costs, we
estimated the hourly labor cost to be $64.79; secure
message costs were calculated using this approximation.
In sum, the total estimated cost of intervention outreach
was $16,667.47 ($0.53 per patient).

Study Outcomes

Patients were considered to useMOP if they filled a CVD drug
at least once via the MOP system during the follow-up period.
We calculated adherence to each oral CVD drug class using
the PDCmethod and defined non-adherence as having a PDC
< 80%.34

Statistical Analysis

To examine the relationship of encouraging MOP use
with MOP use and adherence, we estimated the differ-
ences in MOP use and CVD medication adherence at
follow-up between the two arms using chi-square tests in
an intent-to-treat (ITT) analysis. Differences in the per-
centages of CVD drug fills delivered by mail were esti-
mated using T test. To determine whether MOP use dif-
fered by race/ethnicity, we calculated risk ratios using
modified Poisson regression comparing the effect of treat-
ment on outcomes within each group. We used chi-square
tests to compare the percent of patients with a hospitali-
zation or emergency department visit during follow-up
between the intervention and control arm and compared
the number of primary care visits between arms using the
Kruskal-Wallis test. Patients who died or who disenrolled
from their health plan during follow-up were excluded
from the analysis. In addition, those who did not have a
CVD medication fill during the follow-up period were
also excluded since we were unable to assess whether
they used MOP. Sensitivity analysis was conducted to
assess the impact of those without CVD medication fills
during follow-up by including them in the analytic

population as non-users of MOP at follow-up. All analy-
ses were further stratified by site and results from both the
KP sites were collapsed based on the similarity of study
results in the two sites, and because their pharmacy dis-
tribution structure and health care systems were also sim-
ilar in comparison with HPHC. All analyses were per-
formed using SAS (version 9.4, Cary, NC).

RESULTS

We randomized a total of 63,012 patients across all three sites.
At baseline, the study sample was more than half male (55%)
and had an average age of 60 years. Twenty-four percent were
non-Hispanic White, 12% were Black, 25% were Hispanic,
18% were Asian, and 4% were Native Hawaiian/Pacific Is-
lander. Almost two-thirds (64%) had a financial incentive to
use MOP. On average, study participants were on 3.5 oral
CVD drug classes and non-adherent to more than half of them
(58%). Baseline demographic and clinical characteristics were
not significantly different between arms (Table 1).
After excluding those who died (1181), disenrolled (7825),

or had zero CVD drug fills (1260) during follow-up, 52,746
(84%) patients remained for the analysis and 5254 (10%) of
these patients used MOP to refill their oral CVD drugs during
follow-up. There were significant differences between arms at
follow-up in both the use of MOP to refill oral CVD drugs and
the percentage of CVD drugs refilled by mail (Table 2). A
higher percentage of patients in the intervention arm used
MOP to refill their oral CVD drugs compared with those in
the control arm (10.6% vs 9.3%, p < 0.01). Although this
positive effect was not seen at the HPHC site, which had a
less intense outreach, the KP subsample saw an increased
effect (12.0% vs 10.5%, p < 0.01).
Patients in the intervention arm also had a significantly

greater mean percentage of CVD drug fills delivered by mail
than the control arm (42.1% vs 39.8%, p < 0.01). This positive
effect was seen in the KP subsample (42.0% vs 39.7%,
p < 0.01) but was not statistically significant at the HPHC site.
In our sensitivity analysis, we tested the impact of including
patients who had zero CVD drug fills during follow-up in our
analytic sample, on the MOP outcome. The results revealed
comparable positive effects of the intervention on MOP use
and the mean percentage of CVD drug fills delivered by mail.
These differences between the study arms did not differ when
examined by quarter (data not shown.)
Among patients who were non-adherent to metformin at

baseline (n = 14,368), more than half became adherent to this
medication during follow-up, 55% in the intervention arm, and
54% in the control arm (p = 0.09). The between-arm difference
was statistically significant at the KP sites only (52% vs 49%,
p = 0.02; Table 3). Adherence to the other CVD drug classes
was also analyzed, but we found no significant differences by
arm during follow-up.
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To examine the differential effects of the intervention across
racial/ethnic groups, we estimated the odds ratio comparing
the effect of the intervention on the outcomes in each group
(Table 4). All racial/ethnic groups showed a positive effect of
the intervention in MOP use, although only the White and
Asian race groups showed a statistically significant difference
(RR: 1.12 (95% CI: 1.03, 1.22) and RR 1.30 (95% CI: 1.17,
1.45, respectively) and the Hispanics (RR: 1.10, 95%CI: 0.98,
1.23) showed a borderline significance. OnlyWhites showed a
statistically significant difference in metformin adherence by
arm in the KP subpopulation (RR: 1.10, 95% CI: 1.03, 1.18).
Medical utilization did not differ between the study and con-
trol arms in the follow-up period (data not shown).

DISCUSSION

Observational studies have shown positive associations be-
tween MOP use and medication adherence in diabetes pa-
tients, but qualitative evidence suggests that many patients

encounter important barriers to using MOP due to lack of
knowledge about howMOP works and the lack of technology
literacy.33 Our study is the first randomized pragmatic trial to
use simple, evidence-based outreach to address these barriers
and encourage the use of existing mail order services to assess
changes in medication adherence in diabetes patients.
The results indicate that those who received encouragement

increased their use of MOP and had a greater percentage of
CVD drug fills by mail than those receiving no active encour-
agement at all sites. A greater percentage of patients in the
intervention arm also became adherent to metformin at both
KP sites, but this difference was attenuated and was not
statistically significant after including HPHC. This could be
due to the difference in the number of outreach attempts
between the KP sites and HPHC, where intervention patients
only received mailed outreach once. Prior literature on patient-
focused outreach suggests that email and telephone contacts
can be as effective, or more effective, than traditional letter
outreach.35 While the current study was not designed to di-
rectly compare the effectiveness of modes of outreach, our

Table 1 Baseline Characteristics of Study Participants by Study Arm at Kaiser Permanente Northern California (KPNC), Kaiser Permanente
Hawaii (KPHI), and Harvard Pilgrim Health Care (HPHC)

Total, %, Mean [SD] Control, %, Mean [SD] Intervention, %, Mean [SD]

KPNC 48,339 24,169 24,170
KPHI 3885 1956 1929
HPHC 10,788 5394 5394
Total 63,012 31,519 31,493
Characteristics p value
Female 45% 45% 45% 0.40
Age 60 [12] 60 [12] 60 [12] 0.34
< 20 0.05% 0.05% 0.04% 0.85
20–29 < 1% < 1% < 1%
30–39 4% 4% 4%
40–49 14% 15% 14%
50–59 30% 30% 29%
60–69 29% 29% 29%
70–79 16% 16% 16%
80–89 6% 6% 6%
> 89 1% 1% 1%
Race 0.14
Hispanic 25% 25% 25%
Black 12% 12% 12%
Hawaiian/Pacific Islander 4% 4% 4%
Asian 18% 18% 19%
Native American < 1% < 1% < 1%
White 24% 25% 24%
Missing 16% 16% 16%

Has secure messaging * 48% 48% 48% 0.41
Has mail order incentive 64% 64% 65% 0.06
Had oral DM drug fill 81% 81% 81% 0.86
Had oral DL drug fill 82% 82% 82% 0.25
Had oral HT drug fill 85% 85% 85% 0.49
Total Number of Oral CVD Drug Fills 13.5 [10.2] 13.5 [10.2] 13.5 [10.2] 0.12
Total Number of Oral HT Drug Fills 7.4 [6.5] 7.4 [6.5] 7.3 [6.4] 0.12
Total Number of Oral DL Drug Fills 3.6 [2.7] 3.6 [2.7] 3.6 [2.7] 0.37
Total Number of Oral DM Drug Fills 5.3 [4.2] 5.3 [4.1] 5.3 [4.2] 0.12
# of classes of Oral CVD Drugs 3.5 [1.6] 3.5 [1.6] 3.5 [1.6] 0.82
# of drug classes poorly adherent to 1.7 [1.0] 1.7 [1.0] 1.7 [1.0] 0.96
% of oral CVD drug classes poorly adherent to 57.6 [31] 57.6 [31] 57.6 [31] 0.91
Diabetes identification 0.10
One inpatient diagnosis < 1% < 1% < 1%
One prescription fill 50% 50% 50%
Two outpatient diagnosis 50% 50% 50%

*Denominator restricted to those who used MOP at FUP: KP sites = 5208; all sites = 5254
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findings suggest that adherence interventions consider multi-
modal strategies that leverage electronic methods like IVR and
secure messaging.
Our findings are consistent with prior observational re-

search on the relationship between MOP and medication
adherence, 23–28 most recently a 4-year study by Schwab
et al.36 which found that adherence was greater for MOP
patients compared with community pharmacy users at
12 months and this effect was sustainable through 48 months.
This further suggests that encouraging MOP use can be a tool
for improving long-term medication adherence. Compared
with observational studies which found voluntary use of
MOP compared to walk-in pharmacy was associated with an
8-percentage point improvement in adherence to antidiabetic
medications, our findings suggest the adherence benefit is
smaller.25 Although we only observed an increase in medica-
tion adherence in metformin, it is the most commonly used
and first-line medication for diabetes. Similar improvements
in medication adherence associated with MOP have also been
found for other chronic conditions.24,28,37

There are several reasons why encouraging MOP use may
be modestly associated with improved adherence. Qualitative
research suggests that patients prefer aspects of MOP such as
monetary incentives, ease of access, and greater convenience
without waiting in long lines at the pharmacy.33,37,38 This
qualitative evidence reinforces the findings in our study. The
convenience ofMOP use is also encouraged during pandemics
and severe outbreaks in efforts to reduce risk among chroni-

Table 2 Mail Order Pharmacy (MOP) Use and CVD Drug Fills by Study Arm

KP sites All sites

Outcome Intervention % (95%
CI)

Control % (95%
CI)

p
value

Intervention, % (95%
CI)

Control, % (95%
CI)

p
value

MOP use 12.0% (11.6, 12.4) 10.5% (10.1, 10.9) <
0.001

10.6% (10.3, 11.0) 9.3% (8.9, 9.7) <
0.001

Mean percent of
CVD
drug fills using
MOP*

42% (41.0, 43.1) 40% (38.6, 40.9) < 0.01 42% (41.1, 43.2) 40% (38.7,40.9) < 0.01

*Not available at HPHC
DM, diabetes mellitus; HT, hypertension; DL, dyslipidemia; CVD, cardiovascular disease

Table 3 Adherence to CVD Drugs During Follow-up by Study Arm*†

KP sites All sites

Drug class Intervention, % (95%
CI)

Control, % (95%
CI)

p
value

Intervention, % (95%
CI)

Control, % (95%
CI)

p
value

Metformin 51.5% (50.2, 52.8) 49.5% (48.2, 50.7) 0.03 55.0% (5,3.8 56.1) 53.6% (52.4, 54.7) 0.09
Sulfonylureas 51.1% (49.6, 52.6) 51.4% (49.9, 52.8) 0.83 52.7% (51.2, 54.1) 52.8% (51.4, 54.2) 0.90
Statins 55.0% (53.8, 56.1) 55.5% (54.4, 56.6) 0.50 54% (53.0, 55.1) 54% (53.3, 55.4) 0.62
Ace inhibitors 57.7% (56.0, 59.4) 56.4% (54.8, 58.1) 0.31 56.7% (55.1, 58.3) 56.2% (54.6, 57.7) 0.63
Beta blockers 54.9% (52.8, 56.9) 53.4% (51.4,55.3) 0.30 55.9% (54.0, 57.7) 54.5% (52.7, 56.4) 0.31
Calcium channel
blockers

59.4% (56.8,62.0) 59.0% (56.4, 61.6) 0.83 59.5% (57.1, 61.9) 58.0% (55.6, 60.4) 0.38

ARBs 63.8% (61.5, 66.0) 61.8% (59.5, 64.0) 0.23 62.3% (60.2, 64.5) 61.0% (58.9, 63.2) 0.40
Diuretics 57.0% (55.0, 59.0) 57.3% (55.4, 59.3) 0.81 57.1% (55.3, 58.9) 56.5% (54.7, 58.3) 0.65

*Denominator restricted to those who were non-adherent at baseline and had at least 2 metformin fills during follow-up (KP sites = 12,062; all sites = 14,368)
†Table includes the most commonly used drugs, with the power to detect differences
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cally ill patients.31

Subgroup analysis indicates that both the White and Asian
race patients experienced improvements from the MOP en-
couragement intervention. Although the other race/ethnic
groups did not show a statistically significant difference, the
positive effect in the study arm is a promising indication
towards our intervention efforts to address prior disparities.
The underlying reasons for these disparities are multifactorial
and include inability to afford prescribed medications,17,39,40

low health literacy and low health numeracy,41 low patient
self-efficacy,42 and inadequate patient-provider communica-
tion. 43,44 Although we tried to address some of these concerns
in our intervention, future research, and methods to better
address the more complex, overlapping barriers are warranted.
There are several limitations to our study. We measured

adherence to medications for only the first 12 months after the
intervention began, so our findings may not reflect long-term
adherence changes or impact. We measured medication ad-
herence based only on medication fills using the PDCmethod,
which has not been validated specifically for MOP use. How-
ever, validation research has shown this method to be signif-
icantly associated with objective measures of actual medica-
tion consumption45, and our settings did not use mail order
“auto-fills” to patients that might bias the results.We could not
control for differences in health care providers and system
characteristics which could influence medication adherence
and MOP use. Our study included only non-MOP users
among previously non-adherent patients; these patients may
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care system–level interventions. Well-designed outreach ef-
forts should be explored to further enhance our understanding
of the barriers and facilitators to optimal medication usage in
diabetes patients, especially in minority groups.

CONCLUSION

This pragmatic, randomized trial showed that simple,
patient-centered outreach to encourage MOP modestly
improved its use, improved adherence to a key class
of diabetes medications, and led to improvements among
White and Asian race groups. Clinicians and health
systems should consider such sustainable interventions
to actively promote and encourage MOP use among
diabetes patients and other groups with chronic illness
who would benefi t f rom improved medicat ion
adherence.
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be less likely to adhere to therapy and harder to engage in
MOP. It is possible that the evidence in favor of the interven-
tion tested here is simply an artifact of contemporaneous
system-level changes, since there was increased MOP use in
the control group as well. However, to the best of our knowl-
edge, there were no specific system-level changes that would
have increased use of MOP services during the study period.
While we employed a randomized controlled trial design, it is
possible that there were underlying differences between the
patients in the two study arms; however, our examination of
patient characteristics in Table 1 suggests the two groups were
similar. Our large sample size allowed us to detect relatively
small clinical differences in MOP use and adherence between
the arms and did not change medical utilization at follow-up.
However, the cost of the intervention, which was approxi-
mately 50 cents per patient and may well be lower in health
care systems using existing outreach resources and personnel,
may be a worthwhile investment to achieve adherence im-
provements and pandemic safety improvements at the popu-
lation level. Finally, the KP sites, and the KPNC site, in
particular, made up a large proportion of study participants;
this may impact generalizability to other types of health care
delivery systems.
Despite limitations, this study has multiple strengths. The

pragmatic, randomized study design in a real-world health
care setting allowed for control of common measured and
unmeasured confounders, including financial incentives for
MOP use, baseline adherence levels, or other baseline patient
characteristics which allows for an interpretation about true
causality. The evidence-based outreach involving patient
members to identify key barriers and needs as a means to
encourage makes this a unique, patient-centered intervention.
The large size and diverse nature of the study population from
three health care systems make this study generalizable. Fur-
thermore, restricting the outreach intervention to simple, low
cost, easily replicated approaches that are commonly used in
similar health care settings makes the intervention approach
easier to disseminate even at relatively low levels of impact.
This modest improvement in MOP use and improved ad-

herence to metformin indicate that well-designed, sustainable
encouragement interventions using outreach materials deliv-
ered in a range of modalities may be a cost-effective tool for
increasing awareness of MOP use. Our findings should be
confirmed by other randomized trials and additional health
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