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A substantial threat to the overall health of the American

public is nonadherence to medications used to treat diabetes,

as well as physicians’ failure to initiate patients’ use of those

medications. To address this problem, we evaluated an

integrated, pharmacy-based program to improve patients’

adherence and physicians’ initiation rates. The study included

5,123 patients with diabetes in the intervention group and

24,124 matched patients with diabetes in the control group.

The intervention consisted of outreach from both mail-order

and retail pharmacists who had speciPc information from the

pharmacy benePt management company on patients’

adherence to medications and use of concomitant therapies.

The interventions improved patients’ medication adherence

rates by 2.1 percent and increased physicians’ initiation rates

by 38 percent, compared to the control group. The benePts

were greater in patients who received counseling in the retail

setting than in those who received phone calls from

pharmacists based in mail-order pharmacies. This suggests

that the in-person interaction between the retail pharmacist

and patient contributed to improved behavior. The

interventions were cost-effective, with a return on investment

of approximately $3 for every $1 spent. These Pndings

highlight the central role that pharmacists can play in

promoting the appropriate initiation of and adherence to

therapy for chronic diseases.
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COSTS CONFIDENCE INTERVALS COST REDUCTION MEDICATION

ADHERENCE VALUE COSTS AND SPENDING PHARMACY BENEFIT

MANAGERS

The prevalence and cost of treating diabetes in the United

States continue to rise.  The American Diabetes Association

estimated that the total costs in 2007 were $174 billion for the

diagnosed US population alone.  The proper treatment of

diabetes requires a combination of self-management,

appropriate lifestyle choices, and relevant pharmaceutical

therapies.

Despite evidence that medications help control blood glucose

levels and reduce morbidity and mortality, however, almost

half of patients with diabetes are not adherent to their

prescribed medications.  Patients with diabetes—

particularly those age forty or older—also benePt from the

concomitant use of medications to treat hyperlipidemia (high

cholesterol and high triglyceride levels) and to prevent the

development of proteinuria (a condition in which the urine

contains an abnormal amount of protein, a sign of chronic

kidney disease) in accordance with widely accepted practice

guidelines. 

Ensuring adherence and appropriate treatment has long been

the domain of primary care providers. However, as demands

on the time of these providers increase, interventions carried

out by pharmacists can complement primary care. Indeed,
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pharmacists are in a unique position to monitor patients’

adherence and intervene effectively when indicated. 

Patients generally receive medications at a retail pharmacy or

through the mail from a pharmacy benePt management

program. These two methods of obtaining prescriptions

usually operate independently. But the pharmacy benePt

manager can use the available information from both

channels to develop an integrated intervention that improves

adherence to existing therapies and encourages the initiation

of benePcial therapies.

This study evaluated such a concerted intervention to improve

pharmacy care for patients with diabetes. SpeciPcally, the

pharmacy benePt management company provided messages

to both mail-order and retail pharmacists about patients’

adherence to medications. Pharmacists then passed along the

information to both patients and their physicians. Patients

who were not on statin medications (to treat hyperlipidemia)

or angiotensin-converting enzyme inhibitors or angiotensin

receptor blockers (to prevent proteinuria) were also counseled

about initiating these therapies, and an offer was extended to

contact their doctors to discuss the idea.

We assembled a prospective cohort of patients to evaluate

this pharmacy intervention program. A secondary objective

was to compare the impact of the intervention in the two

channels: retail pharmacies and mail-order pharmacies.

6
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STUDY DATA AND METHODS

SETTING AND PARTICIPANTS

A single employer involved in heavy industry in the Midwest

participated in the program. CVS Caremark was the pharmacy

benePt manager for this employer.

The intervention group consisted of 5,123 patients—

employees and covered dependents—with diabetes. Patients

with diabetes were dePned as people at least age forty who

were continuously eligible for pharmacy benePt management

and who had Plled a prescription for a medication to treat

diabetes within six months of the program’s start. Patients

who had Plled such medications at a participating CVS retail

pharmacy were assigned to the “retail” group. All other

patients were assigned to the “pharmacy benePt

management” group. The program was active for six months,

between October 18, 2009, and April 17, 2010.

PROGRAM INTERVENTIONS

The staffs of twelve CVS retail pharmacies in northwest

Indiana were trained to deliver interventions, as was the mail-

order pharmacy serving this employer. The program

interventions are summarized in Exhibit 1 . All participants in

the study received a welcome letter and the offer of a free

diabetes testing kit. Patients who were late in rePlling a

medication used to treat diabetes received a follow-up call

from a pharmacist, from either the retail setting or the mail-
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order pharmacy. Patients starting a new medication also had

counseling at the time of their Prst Pll of the medication.

Exhibit 1 Summary Of Diabetes Program Interventions In The CVS Caremark Study

Patient group

Intervention

Members
receiving
intervention

Pharmacy beneSt
management Retail

General
information

All members

Welcome letter
Automated call
introducing offer of
free diabetes testing
kit

Welcome letter
Automated call
introducing offer of free
diabetes testing kit

Initiation of
ACE
inhibitors/ARBs
and/or statins

Members
missing ADA-
recommended
medications

Call from pharmacy
advisor team to
discuss missing
therapy; notiScation
that team will contact
prescriber Letter sent
to member if
prescriber does not
respond or prefers to
discuss with member
Call from pharmacy
advisor team if
prescriber responds
with new prescription

In-store consultation with
pharmacist about missing
therapy when picking up
another prescription;
notiScation that store
pharmacist will contact
prescriber Letter sent to
member if prescriber does
not respond or prefers to
discuss with member Call
to member if prescriber
declines or agrees to
authorize new
prescription

Members late

Call from pharmacy
advisor team to
discuss
nonadherence and
offer to reSll mail
prescriptions Offer Call from store pharmacist
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Adherence
enforcement

in reSlling a
current
prescription

from pharmacy
advisor team of
enrollment in
ReadyFill Follow-up
call from pharmacy
advisor team 30 days
after initial call to
discuss medication

to discuss nonadherence
and offer to reSll
prescription

First-Sll
counseling
(FFC)

Members
beginning a
new diabetes-
related
medication

Call from pharmacy
advisor team to
discuss recently Slled
new prescription FFC
brochure sent to
member after FFC
intervention delivered
Follow-up call from
pharmacy advisor
team 30 days after
Srst Sll to discuss
medication

In-store consultation with
pharmacist when picking
up new prescription FFC
brochure given to member
with prescription Follow-
up call from store
pharmacist 2 weeks after
Srst Sll to discuss
medication

SOURCE Authors’ analysis. NOTES ACE is angiotensin-converting enzyme. ARB is

angiotensin receptor blocker. ADA is American Diabetes Association.

For patients in the retail setting who were identiPed as having

diabetes but not on statins, angiotensin-converting enzyme

inhibitors, or angiotensin receptor blockers, the retail

pharmacist counseled the patient on his or her next visit to the

pharmacy about the need for such medications. The

pharmacist also offered to contact the patient’s physician to

discuss the medication use. With the patient’s consent, the

prescriber was sent a fax and asked if he or she wished to

start the identiPed medication. The pharmacist made a follow-

up call to the patient to inform him or her about the
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prescriber’s decision. An analogous effort was made by the

mail-order pharmacist, based on phone outreach to the patient

and fax to the doctor.

CONTROL GROUP OF PATIENTS

The control group consisted of 24,124 people with diabetes,

based on a roughly 5:1 match with program participants. The

matching criteria were as follows: similar medication history;

sex; number of maintenance medications for twelve months

before the program started; age of sixty-Pve or older (yes or

no); Ingenix pharmacy risk group score, which measures

disease burden (divided into quartiles);  preferred pharmacy

(CVS retail, Caremark mail order, or other pharmacy); recent Pll

at a CVS retail pharmacy; and medication possession ratio for

oral medications to treat diabetes in the twelve months before

the program started.

OUTCOMES AND FOLLOW-UP

We measured the following two patient-level outcomes:

change in adherence to medications used to treat diabetes,

dePned by total days’ supply per month; and initiation rate of

concomitant therapies (statins and angiotensin-converting

enzyme inhibitors or angiotensin receptor blockers).

Pharmacy claims for the intervention and control groups were

obtained for the eighteen-month period between April 18,

2009, and October 17, 2010, and were divided into three six-

7
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month periods. We used the six-month period before the

program began (April 18, 2009, to October 17, 2009) to identify

patients with diabetes, establish what oral medications they

were taking to treat diabetes, and identify patients in need of

initiating concomitant therapies.

Claims from the six-month program period (October 18, 2009,

to April 17, 2010) were examined to identify changes in

adherence to oral medications used to treat diabetes and

initiation rates of concomitant medications. Finally, we

measured the impact of the program discontinuation on

adherence to medications used to treat diabetes in the six-

month postprogram period (April 18, 2010, to October 17,

2010).

STATISTICAL ANALYSIS

We created segmented linear regression models  to measure

the impact of the intervention program on patients’ adherence

to medications to treat diabetes. We used generalized

estimating equations  to account for the repeated

observations within patients.

At the conclusion of the six-month program, we measured

cumulative therapy initiation rates for angiotensin-converting

enzyme inhibitors or angiotensin receptor blockers and statins

for patients not using them at baseline. We then compared

these rates and determined the relative difference between the

intervention and control groups, and within intervention

8

9
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channels, using Kruskal-Wallis chi-square tests. 

We constructed a logistic regression model of patient-level

therapy initiation to account for the impact of patient and

therapy characteristics. In addition to the group membership

indicator, the model included missing therapy type and

intervention channel, as well as sex, age, and median

household income of the patient’s ZIP code as a measure of

socioeconomic status. It also included pharmacy risk group

scores as a measure of disease burden.

LIMITATIONS

There are several limitations associated with our study. The

program was implemented for a single employer, and the

results might not be typical of a more broadly implemented

program. The employer was an industrial concern in an urban

setting and employed mainly blue-collar workers, who had a

relatively high prevalence of diabetes.

Additionally, the program lasted only six months. It is possible

that the impact of these interventions may lessen over a more

extended period as patients become less sensitive to the

outreach activities.

Finally, we chose to look at patients’ monthly supply of

medications to treat diabetes as our adherence measure, to

provide a reliable statistic on a month-to-month basis that

would be sensitive to the interventions. We realize that the

10
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literature predominantly uses medication possession ratio or

proportion of days covered as the preferred predictors of

medication adherence. 

STUDY RESULTS

The intervention and control groups had similar sex

distributions, use of CVS retail and mail pharmacies, and

prevalence of patients without concomitant use of

angiotensin-converting enzyme inhibitors or angiotensin

receptor blockers and statins ( Exhibit 2 ). Patients in the

intervention group who were not taking these medications

were targeted for the initiation intervention described in

Exhibit 1 . Compared to the control group, the intervention

group had a slightly lower baseline disease burden, was older,

and had a lower socioeconomic status ( Exhibit 2 ).

Exhibit 2 Baseline Characteristics Of Study Cohorts In The CVS Caremark Study, By Site Of
Pharmacy Intervention

Cohort

Characteristic Intervention Control p value

Full sample

Number of patients 5,123 24,124 — a

Male (%) 56.9 56.7 0.80

11
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Primarily use mail-order pharmacy (%) 34.8 35.6 0.27

Primarily use CVS retail pharmacy (%) 30.6 30.6 0.97

No recent use of ACE inhibitors/ARBs (%) 31.4 31.4 0.96

No recent use of statins (%) 32.8 32.0 0.31

Pharmacy risk group score (mean) 5.62 5.77 < 0.01

Age (mean number of years) 64.1 62.9 < 0.01

Median household income in ZIP code $42,369 $46,323 < 0.01

Retail group

Number of patients 1,101 5,115 — a

Male (%) 54.1 53.7 0.80

Primarily use mail-order pharmacy (%) 19.5 19.9 0.76

Primarily use CVS retail pharmacy (%) 79.0 78.6 0.76

No recent use of ACE inhibitors/ARBs (%) 32.1 31.6 0.75

No recent use of statins (%) 32.6 32.4 0.89

Pharmacy risk group score (mean) 5.83 5.96 0.32

Age (mean number of years) 63.7 62.5 0.01

Median household income in ZIP code $43,284 $47,819 < 0.01

Pharmacy beneSt management group
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Number of patients 4,022 19,009 — a

Male (%) 57.7 57.5 0.86

Primarily use mail-order pharmacy (%) 39.0 39.8 0.31

Primarily use CVS retail pharmacy (%) 17.4 17.7 0.65

No recent use of ACE inhibitors/ARBs (%) 31.2 31.3 0.91

No recent use of statins (%) 32.8 31.9 0.28

Pharmacy risk group score (mean) 5.56 5.72 0.01

Age (mean number of years) 64.2 63.0 < 0.01

Median household income in ZIP code $42,119 $45,920 < 0.01

SOURCE Authors’ analysis. NOTES p values were determined from Kruskal-Wallis chi-

square test (Note  10 in text). ACE is angiotensin-converting enzyme. ARB is angiotensin

receptor blocker.

Not applicable.

ADHERENCE RESULTS

Exhibit 3 presents the monthly use of medications to treat

diabetes over the eighteen months of the study period,

expressed in total days’ supply per month. The intervention

group increased its use during the program period.

Exhibit 3 Patients’ Monthly Supply Of Oral Medications To

Treat Diabetes, Intervention And Control Groups, In The

a
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CVS Caremark Study, Before-, During-, And After-Program

Phases

SOURCE Authors’ analysis.

Exhibit 4 shows the segmented regression results for the

adherence intervention. Compared to patients in the control

group, patients in the intervention group had an additional 0.75

(2.1 percent) days’ supply per month during the program

period and a nonsigniPcant 0.35 (1.0 percent) more days’

supply per month in the postprogram period.

Exhibit 4 Estimated Program And Postprogram Impact On Monthly Supply Of Oral
Medications To Treat Diabetes, CVS Caremark Study

During program After program

Study group Percent
change

95%
CI

p
value

Percent
change

95%
CI

p
value

Full sample 2.1 1.0, < 0.01 1.0 −0.5, 0.17
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3.3 2.5

Retail group 3.9
1.6,
6.2

< 0.01 1.2
−1.8,
4.2 0.43

Pharmacy beneSt
management group 1.7

0.3,
3.0 0.02 1.0

−0.7,
2.7 0.26

SOURCE Authors’ analysis. NOTES “After program” is the six-month period after the end of

the six-month program. p values represent signiPcance of parameter estimate difference

from regression model. Percent change was calculated by dividing that parameter

estimate by the mean days’ supply per month from the relevant control-group channel. CI

is conPdence interval.

The intervention was more effective with patients who used

retail pharmacies, resulting in an additional 1.4 (3.9 percent)

days’ supply per month during the program and a

nonsigniPcant 0.41 (1.2 percent) more days’ supply per month

in the postprogram period. In comparison, the mail-order

pharmacy intervention group had 0.58 (1.7 percent) additional

days’ supply per month during the program and a

nonsigniPcant 0.34 (1.0 percent) more days’ supply per month

in the postprogram period.

INITIATION OF APPROPRIATE CONCOMITANT THERAPIES

Exhibit 5 shows a comparison of the initiation rates of

concomitant medications between the intervention and

control groups for each medication type. Some intervention-

and control-group patients initiated these therapies without

program interventions, largely because their doctors
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independently decided to follow widely recognized treatment

guidelines. However, compared to the control group, the

intervention group had a 39 percent higher initiation rate for

angiotensin-converting enzyme inhibitors or angiotensin

receptor blockers and a 22 percent higher initiation rate for

statins. Again, the intervention proved more effective with the

retail group.

Exhibit 5 Initiation Rates Of Concomitant Therapy During The CVS Caremark Program

Study cohort initiation rate
(%)

Estimated
improvement

Therapy Intervention Control Percent 95% CI p
value

Full sample

ACE
inhibitors/ARBs 19.6 14.1 39 26, 53 < 0.01

Statins 20.4 16.8 22 9, 34 < 0.01

Retail group

ACE
inhibitors/ARBs 23.2 13.8 68 39, 99 < 0.01

Statins 27.6 16.5 67 40, 94 < 0.01

Pharmacy beneSt management group
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ACE
inhibitors/ARBs

18.6 14.1 31 16, 47 < 0.01

Statins 18.5 16.9 9 −4, 23 0.18

SOURCE Authors’ analysis. NOTES ConPdence intervals were calculated from least-square

means. p values were determined from Kruskal-Wallis chi-square test (Note  10 in text).

ACE is angiotensin-converting enzyme. ARB is angiotensin receptor blocker. CI is

conPdence interval.

The regression model revealed that patients in the intervention

group had an overall 38 percent greater likelihood of initiating

a concomitant therapy during the six months of the program,

compared to the control group (95% conPdence interval: 25,

52; ! < 0.01 ; data not shown).

The success of the retail intervention was probably based on

the fact that the retail pharmacist succeeded more often than

the mail-order pharmacist in delivering the intervention

message to the patient and consequently to the prescriber.

Pharmacists overall reached 54.4 percent of the patients

identiPed for initiation opportunities. Retail pharmacists made

contact 72.1 percent of the time, compared to 49.6 percent of

the time for mail-order pharmacists. Pharmacists’ rates of

contacting patients were similar across medication types.

DISCUSSION

Despite evidence of the benePts of optimal medication

adherence,  lack of adherence in patients with diabetes is12–14

15–17
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a common problem.  Better adherence has been shown

to improve health outcomes and lower the overall cost of

health care.  Simple programs may improve adherence

and help doctors and patients with diabetes initiate

appropriate concomitant therapies, such as statins and

angiotensin-converting enzyme inhibitors or angiotensin

receptor blockers. These programs can strike an optimal

balance between costs and benePts, so that appropriate

increases in pharmacy spending will result in overall

reductions in total health care cost, while simultaneously

improving quality.

Our study found that pharmacist counseling can improve rates

of adherence to medications for patients with diabetes and

can improve rates of initiation of appropriate concomitant

therapies. Patients identiPed to receive the integrated

intervention were 2.1 percent more adherent to existing

medications for treatment of their diabetes. In addition,

patients without a recent history of appropriate therapy for

cholesterol management or blood pressure control were

38 percent more likely to initiate that therapy because of

pharmacist outreach to both patient and physician.

The benePts were greater in patients who received counseling

in the retail setting than in those who received phone calls

from mail-order pharmacy–based pharmacists. This suggests

that the in-person interaction between the retail pharmacist

and patient was a contributing factor to improved behavior.

15–17

12,14,18
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The latter outcome is not a surprise, because it has been

suggested by previous research that we and others have

completed.  The more personal nature of the face-to-face

interaction and patients’ familiarity with the retail setting no

doubt contribute to the stronger effect. The limits of phone-

based interventions in diabetes care have recently been

emphasized by the poor results of telephonic interventions

used by disease management Prms. 

In addition to the importance of glycemic (blood sugar)

control, patients with diabetes benePt from the management

of other cardiovascular and kidney disease risk factors, with

the use of either angiotensin-converting enzyme inhibitors or

angiotensin receptor blockers to control blood pressure 

and statins to control lipid levels.  However, various

studies have shown that patients with diabetes often go

without these medications, largely as a result of physician

oversight.  The pharmacist’s ability to notify physicians of

possible improvements in care through initiation of these

therapies is a potentially important quality intervention. This

intervention can also reduce downstream health care costs by

preventing complications.

We recognized that statins, angiotensin-converting enzyme

inhibitors, and angiotensin receptor blockers might be

contraindicated for some patients with diabetes. As a result,

pharmacists’ communications with physicians made it clear

that this could be the case. Making suggestions of this sort is

clearly within the expected professional responsibility of the

6

19

20–22

23–25
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pharmacist, and most physicians welcome such suggestions.

For study purposes, we assumed that the rates of such

contraindications were similar in the intervention and control

groups, based on control-group matching.

OTHER STUDIES

Our results can be placed in the context of similar research on

the improved use of medications. A wide variety of studies

have examined the subject of improving medication

management for patients with diabetes, and for common

chronic medications more broadly,  but the results have

been varied.

An intensive diabetes education program described by Carole

Cranor and Dale Christensen found dramatic improvements in

hemoglobin A1c levels among patients with diabetes from

Asheville, North Carolina,  and an increased percentage of

patients using angiotensin-converting enzyme inhibitors or

angiotensin receptor blockers, from 27 percent to 65 percent.

 But a meta-analysis of studies focusing on interventions to

improve chronic medication adherence delivered by

community pharmacists found that only eight of eighteen

studies had signiPcant results at any point in time. 

Moreover, a recent literature review of adherence interventions

suggested that “current methods of improving medication

adherence for chronic health problems are mostly complex,

labor-intensive (and thus expensive), and not predictably

27
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effective.”  The programs reviewed included

combinations of more convenient care, information,

counseling, reminders, self-monitoring, reinforcement, family

therapy, and other forms of additional supervision or attention.

Even the most effective interventions had only modest effects.

ADVANTAGES OF PHARMACIST INTERVENTIONS

We believe that the results of our study demonstrate the

eocacy of our pharmacist-based interventions in improving

adherence and getting patients to start taking medications

they need. The program was also cost-effective in its design.

We used comprehensive data on medication use from our

designated pharmacy benePt management database to

develop our interventions. Then we took advantage of the fact

that we could integrate our clinical messages into the work

pow of both the retail pharmacies and the mail-order facilities.

Short counseling sessions could be accommodated within the

current staong levels of both pharmacies.

With regard to the costs of the program, each identiPed patient

received a welcome letter and a series of interactive voice-

response calls ( Exhibit 1 ), for an average cost of $1.00 per

person. For the retail cohort, the retail counseling interventions

took two to Pve minutes of a pharmacist’s time. The Prst-Pll

counseling sessions were supported by a brochure that cost

approximately Pfty cents per copy.

31(p2877)
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For the pharmacy benePt management group, a pharmacy

technician would phone a patient, explain the purpose of the

call, comply with the privacy regulations of the Health

Insurance Portability and Accountability Act of 1996, and

transfer the call to a pharmacist, who would deliver the

counseling session. On average, the technician portion of the

call took 4.4 minutes, and the pharmacist portion,

11.5 minutes. In total, the labor and support costs of delivering

the pilot program were approximately $200,000 for the study

population of 63,000 benePciaries.

These costs can be put in perspective by estimating the health

care cost reduction effectuated by proper adherence and

initiation of therapy. Multiple analyses have provided evidence

that medication adherence reduces direct health care

spending for people with diabetes.  We have also

examined additional savings opportunities from initiation of

therapy and using alternative, lower-cost therapies. 

Using this information, we estimated the total Pnancial value

of our integrated pharmacy interventions to be more than

$600,000 in health care cost avoidance for the study

population of 63,000 benePciaries. This saving is made up of

$630,000 resulting from a 2.1 percent increase in adherence

and nearly $200,000 resulting from the initiation of therapies,

with a counterbalancing additional $200,000 in pharmacy

costs because of higher use. In summary, the return on

investment was approximately 3:1.

12,13,18

20,24,32–34
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We realize that extending this type of program to other

diseases and interventions might involve some additional

costs at both mail-order and retail pharmacies, but we believe

that the cost-benePt ratio will continue to be positive.

Furthermore, the program is clearly scalable. As of April 2011

the program was available to more than twelve million

enrollees in the pharmacy benePt management company.

Finally, the pilot setting allowed us to evaluate patterns of use

of oral medications to treat diabetes after the intervention was

stopped. As might be expected, the adherence in the

intervention and control groups rapidly became similar. This

Pnding suggests that programs to improve adherence should

be continuous because the patient’s tendency to lapse is ever

present.

We acknowledge that this type of integrated program can be

delivered much more cost-effectively when the pharmacy

benePt management company and the retail pharmacies are

part of the same organization, especially with regard to the

development of eocient work pows. But we believe that the

use of comprehensive pharmacy benePt management to

improve adherence and initiate medications in the retail

setting is generalizable. Other pharmacy benePt managers

without a retail channel are pursuing similar interventions.

In summary, the program we have described here delivered

sustained gains in adherence and initiation of therapy, which

waned once the program ended. Results were achieved by
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using a comprehensive database from the pharmacy benePt

manager and both mail-order and retail pharmacies. These

interventions provided comprehensive reach in an eocient

fashion and hence appear quite sustainable and scalable over

time. In a health care system eagerly seeking programs that

can reduce costs and improve care, such simple, pharmacist-

based counseling programs to improve adherence to existing

medication regimens and initiate missing therapies should be

of great value.
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