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BACKGROUND: Minorities have lower adherence to car-
diovascular medications and have worst cardiovascular
outcomes post coronary stent placement
OBJECTIVE: The aim of this study is to compare the
efficacy of phone-delivered Motivational Interviewing
(MINT) to an educational video at improving adherence
to antiplatelet medications among insured minorities.
DESIGN: This was a randomized study.
PARTICIPANTS: We identified minorities with a recently
placed coronary stent from an administrative data set by
using a previously validated algorithm.
INTERVENTIONS: MINT subjects received quarterly
phone calls and the DVD group received a one-time
mailed video.
MAIN MEASURES: Outcome variables were collected at
baseline and at 12-month post-stent, using surveys and
administrative data. The primary outcome was antiplate-
let (clopidogrel and prasugrel) adherence measured by
Medication Possession Ratio (MPR) and self- reported ad-
herence (Morisky score). We also measured appropriate
adherence defined as an MPR ≥ 0.80.
KEY RESULTS: We recruited 452 minority subjects with
a new coronary stent (44 % Hispanics and 56 % Black).
The patients had a mean age of 69.5±8.8, 58 % were
males, 78 % had an income lower than $30,000 per year
and only 22 % had achieved high school education or
higher. The MPR for antiplatelet medications was 0.77
for the MINT group compared to 0.70 for the DVD group
(p<0.05). The percentage of subjectswith adequate adher-
ence to their antiplateletmedicationwas 64% in theMINT
group and 50 % in the DVD group (p<0.01). Self-reported
adherence at 12 months was higher in the MINT group
compared to the DVD group (p<0.01). Results were simi-
lar among drug-eluting stent (DES) recipients.
CONCLUSIONS: Among racial minorities, a phone-based
motivational interview is effective at improving adherence
to antiplatelet medications post coronary stent place-
ment. Phone-based MINT seems to be a promising and
cost-effective strategy to modify risk behaviors amongmi-
nority populations at high cardiovascular risk.
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BACKGROUND

The safe use of coronary stents requires the daily use of
thienopyridines for 3 to 12 months after percutaneous coro-
nary intervention (PCI).1 The premature discontinuation of
these medications1 is associated with an increased risk of in-
stent thrombosis, cardiovascular events and death.2–6 Unfor-
tunately, lack of medication adherence is common and is
associated with significant health care costs and mortality.7,8

Vulnerable groups such as racial minorities and the elderly
have a higher risk of poor adherence.5,6,9,10 In the case of
antiplateletet medications, blacks are more likely to not re-
ceive a clopidogrel prescription11 or to not fill it after PCI.
Further, our prior analyses of insurer claims data showed that
minority populations were less adherent to antiplatelet medi-
cations post drug-eluting stent (DES) placement.12 The lack of
appropriate use of evidence-based therapies after PCI may
partially contribute to the excess morbidity and mortality
reported among minorities.13,14,6

The improvement of medication adherence is a global
priority,15 yet only a few experimental interventions
have been proven to be successful.16 These include
interventions that reduce out-of-pocket costs, simplify
regimens, facilitate delivery of medications, or offer
behavioral support.16–19 Unfortunately, many of these
approaches have been difficult to sustain outside of
research settings.16 To test potentially sustainable inter-
ventions in real world settings, we conducted a random-
ized controlled clinical trial (RCT) testing the compara-
tive effectiveness of a telephone-based behavioral inter-
vention versus an educational DVD at improving 12-
month adherence to thienopiridines among minority cor-
onary stent recipients.
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METHODS

Study Design

We conducted a randomized clinical trial of balanced, parallel
groups that included members of a health benefits company
(Humana, Inc.) across 22 states in the United States. We
compared two interventions of different complexity: a
phone-based motivational interview and a mailed educational
DVD; the group receiving the DVD was considered the less
intense comparison group. All subjects continued to receive all
usual health care by their usual providers, and the investigative
team had no contact with these personnel.

Study Setting

Data from a large health benefits carrier was used to identify
subjects who received a coronary stent and who belonged to a
racial/ethnic minority group. This carrier had 3.5 million ben-
eficiaries enrolled in a variety of insurance products, including
commercial, Medicare and Medicaid plans. Humana’s elec-
tronic data warehouse (EDW) merges three distinct files:
membership files containing demographic and insurance in-
formation; medical files containing up to nine International
Classification of Diseases (ICD) codes, current procedural
terminology (CPT) codes or diagnosis related group (DRG)
codes per encounter; and a pharmacy claims file containing
real-time data on dispensed medications (name, dosage and
quantity). A prior comparison of this data to nationally repre-
sentative samples showed that the age-adjusted prevalence of
diseases in this commercial insurance database shared similar
distributions to nationally representative samples, and had
only slightly lower age-adjusted prevalence of major health
conditions versus national samples.

Participants

We recruited consecutive subjects age 18 years and older with
a medical claim for a drug-eluting stent (DES) or a bare metal
stent (BMS) between December 2009 and October of 2010.
The positive predictive value of using claims data for identi-
fication of patients receiving a stent is 93 % (CI 85–97 %).20

The date of the member’s stent claimwas considered the index
date.

Inclusion/Exclusion Criteria

Subjects needed to have received a coronary stent in the
previous 90 days and to have filled at least one prescription
for clopidogrel or prasugrel. To identify eligible minorities, we
used Medicare race codes (MRC), geo-coding algorithms and
the Census-based Spanish surname list21–23 to identify sub-
jects having a high probability of being Hispanic or non-
Hispanic blacks. The accuracy of this algorithm was 91 %
for the identification of black subjects and 92 % for Hispanic
subjects.20 We then verified race/ethnicity by self-report dur-
ing the recruitment calls. We excluded subjects who had
cognitive impairments that prevented them from participating

in the phone encounters, as well as subjects who reported they
were likely to dis-enroll from their insurer during the next year.

Recruitment Procedures

Our sample size calculations showed that with 217 subjects in
each arm, wewould have 93% power using a two-tailed test to
detect a 15 percentage-point difference in improvement of
medication adherence from a baseline of 50 % between the
comparison groups. To recruit these subjects, we conducted
monthly queries of the claims data to identify potentially
eligible subjects. The study coordinator sent recruitment letters
to all eligible subjects. This letter included an opt-out option.
Subjects identified as likely to be Hispanic received the letter
in English and Spanish and were contacted by a bilingual
recruiter. One week after the letters were sent, we began
recruitment calls. We conducted ten call attempts during a 2-
week period and another five attempts after a 1-week waiting
period. Once subjects were reached by phone, we screened for
eligibility based on stent placement date and on being a
minority subject.
After obtaining informed consent, the recruiter completed a

baseline questionnaire. We stratified subjects according to
race/ethnicity and randomized them to either a phone-based
motivational interview intervention or a mailed role-modeling
DVD. We used a block randomization strategy with a block
size of six and a 1:1 ratio stratified by race/ethnicity. At
12 months after the index date, a phone-based questionnaire
was repeated. The study was approved by the University of
Miami Institutional Review Board. Due to an oversight, reg-
istration in clinicaltrials.gov was delayed and occurred retro-
spectively. There were only two minor logistical changes to
the original study protocol and all the outcomes were the same
as those originally proposed to the National Institutes of
Health (NIH).

INTERVENTIONS

Motivational Interviewing (MINT) is a patient-centered, di-
rective method for enhancing intrinsic motivation to change
by exploring and resolving the ambivalence subjects feel with
respect of health choices. MINT delivered in person has been
successful at reducing weight; achieving smoking cessation;
improving cardiovascular risk profile;24–27 and improving ad-
herence, particularly to HIVmedications.18,28–30 For the study,
we trained two Humana nurses in the delivery of MINT.
Training consisted of a 3-day workshop conducted by an
experienced MINT trainer and by a specialist in the MINT
Integrity Coding system (MITI). Nurses also received a 1-
week training on coronary artery disease, antiplatelet medica-
tions, known predictors of adherence, and study-specific pro-
tocols and data collection procedures.
In the study, nurses delivered a MINT call every 3 months

(four calls in a period of 12 months) to elicit individual values,
preferences, arguments for change, reasons for past failures,
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and to empower patients to resolve ambivalence and develop a
behavior modification plan. The first call was to establish
rapport with patients, communicate the call agenda while
emphasizing patients’ personal choice, and to foster equal
power sharing. This call also included a review of study
procedures, open-ended questions on patients’ typical day
since stent placement, assessment of health goals and
motivation/ confidence in the ability to change behaviors,
assessment of current stressor/s, and administration of the
Morisky Medication Adherence Scale (MMAS). Subsequent
phone calls were less structured, but the MMAS was admin-
istered in all calls to initiate a dialogue regarding patients’
concerns around medication adherence. To assess study fidel-
ity, a MINT specialist (LHF) audited 10 % of randomly
selected phone calls and used MITI to code for the degree of
empathy, direction, and MINT techniques employed by the
nurses. The MINT specialist met once per month with the
nursing supervisor to provide feedback on the calls and make
recommendations about competencies that needed
development.
For ethical reasons, rather than a standard control group, we

chose a mailed DVD as the comparison group. This ensured
that all patients had at least some information on the need to
use thienopiridines after stent placement. The study team used
role theory and social cognitive theory principles to design and
produce the video. Subjects randomized to the DVD received
a one-time mailed DVD featuring two patients (one of each
race/ethnicity) modeling appropriate coronary artery disease
role-taking behavior and discussing their experiences with the
stent procedure and with the antiplatelet medications. The
DVD also included a cardiologist discussing the important
aspects that patients need to know after stent placement.
Spanish-speaking subjects were mailed a Spanish version of
the DVD. Subjects randomized to this arm were contacted by
phone at the beginning and end of the study. We also mailed
subjects quarterly reminders with secondary prevention tips
and requesting updated contact information.

OUTCOME MEASURES

Primary Endpoint: Adherence to Antiplatelet
Medications

Our primary measure of adherence was the medication pos-
session ratio (MPR). This claims-based measure has been
shown to have improved accuracy and have higher correlation
with biological markers of adherence than pill counts.31–33 It
also reduces recall bias that may occur with self-reported
adherence measures. To obtain the MPR, we used pharmacy
claims data for each subject that were obtained 6 months after
all subjects had completed the study. We calculated the MPR
as the sum of the days’ supply of antiplatelet medications
divided by 365 days.34 We considered adherence as appropri-
ate based on a MPR≥0.80.33,35 This cutoff corresponds to the

subject having medication available 80 % or more during the
12 month follow-up period.

Secondary End Points and Other Covariates

Our secondary end points wer self-reported medication adher-
ence using the four-item Morisky Medication Adherence
Scale (MMAS-4).36 The MMAS-4 is a generic self-reported,
medication-taking behavior scale in which a specific health
issue is inserted as the “health concern” in each of the ques-
tions. The MMAS consists of four items with a scoring
scheme of “Yes”=0 and “No”=1 (Table 1). The items are
summed to give a range of scores from 0 to 4.
Additional exploratory end points included hospitalization

for myocardial infarction (MI) up to 12 months after the index
stent and all-causemortality.We classified subjects as having a
MI during the follow-up period if they had a discharge with
the ICD-9 for acute MI in primary or secondary position and
an associated hospitalization with a length of stay of 3 days or
more.37 For mortality, we used the National Death Index.38

Table 1. MMAS-4 Description

Items Yes No

Do you forget to take your (name of health condition)
medicine?

0 1

Do you ever have problems remembering to take your
(name of health condition) medication?

0 1

When you feel better, do you sometimes stop taking your
(name of health condition) medicine?

0 1

Sometimes if you feel worse when you take your (name of
health condition) medicine, do you stop taking it?

0 1

Use of the ©MMAS-4 is protected by US copyright laws. Permission for
use given by license agreement

Table 2. Baseline Characteristics

Characteristics MINT
(213)

DVD
(209)

P
value

Age, mean 69.1+/
−8.6

69.9 +/
−9.0

0.3

Gender, % 56 60 0.2
Hispanic ethnicity, % 44 44 0.9
Annual income < 30,000, % 82 74 0.04
Completed high school, % 23 22 0.8
Married, % 52 52 0.9
MI at presentation, % 13 12 0.8
Previous MI,% 29 23 0.1
History of heart failure, % 13 13 0.9
History of PVD 15 14 0.7
Diabetes with no complications,
%

44 46 0.7

Hypertension, % 86 88 0.5
Mean Charlson Score, (SD) 1.8 +/−1.9 1.8 +/−2.2 0.5
Inadequate Health literacy, % 43 38 0.3
History of renal disease, % 15 14 0.9
Cerebrovascular disease, % 9 6 0.2
COPD, % 15 15 0.9
Diabetes with complications, % 13 16 0.4
Abnormal lipid panel, % 77 72 0.3
DES (36.07) % 75 72 0.49
BMS (36.06) % 13 15 0.49
Non-specific procedure code % 12 13 0.49

MINT Motivational Interviewing, MI Myocardial Infarction
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Additional outcomes included self-reported forgetfulness
when taking antiplatelet medications and completion of
therapy.
During the baseline survey, we also collected data on addi-

tional covariates, including age, gender, marital status, in-
come, education level, insurance, smoking history, health
literacy,39 type of stent placed and depression (PHQ-9).40 We
used claims data to ascertain insurance type, charlson comor-
bidity score,41,42 and if subjects presented with an MI at the
time of the index stent.

STATISTICAL ANALYSES

Our primary analysis examined the proportion of subjects that
reached an adequate MPR of ≥ 0.80, using chi-square com-
parisons and t-tests to examine the mean MPR between
groups, both based on the intent to treat principle. To examine
differences in self-reported adherence, we used the Wilcoxon
Rank Sum Test (MMAS scores were not normally distribut-
ed). In addition, we calculated the difference between the
baseline and 12-month score for each group and used a t-test
with unequal variances assumptions to compare the pre-post

Figure 1 Flowchart of patient recruitment.
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difference between the intervention groups. We used chi-
square to compare to all other secondary outcomes.
All analyses were performed using SAS 9.0 (Cary, North

Carolina), and all significance tests were two-tailed.

RESULTS

Overall Sample Characteristics

We recruited 452 subjects, of which 44 % were Hispanic and
56 % black. We randomized 227 to MINT and 225 to the
mailed video. Subjects had a mean age of 69.5 years ±8.8,
58 % were male, 78 % had annual incomes<$30,000 and only
22 % had completed high school. Most subjects, 84 %, re-
ceived a drug-eluting stent (Table 2). At 12 months post index
stent placement, we had pharmacy claims data available on
422 subjects (dropout rate of 6.1 % in MINT and 7.1 % in
DVD) (Fig. 1).

Primary Outcome

We found that the percentage of subjects with adequate adher-
ence to their antiplatelet medication was 64 % among subjects
in the MINT group and 50 % in the DVD group (p<0.01). The
12-month mean MPR was 0.77 for the MI group versus 0.70
for the DVD group (p<0.05) (Table 3). Analyses restricted to
those with a DES showed similar results, with 65 % of MINT
subjects achieving appropriate adherence versus 50% of DVD
recipients (Table 4). Although only 51 % subjects in the DVD
reported actually watching the DVD, the mean MPR was
similar among those who watched and did not watch the
DVD (0.71 versus 0.70, p>0.05).

Secondary Outcomes

At 12 months, we were able to conduct interviews among
74 % of subjects randomized to the MINT intervention group
and 76 % of those in the DVD group. Among these, self-
reported adherence scores were higher in the MINT group
compared to the DVD group (3.82 versus 3.60, p<0.01).
(Table 3) Only 8 % of subjects in MINT reported being

forgetful about taking medications compared to 24 % in the
DVD group (p<0.01) (Table 3). In addition, in pre-post com-
parisons, self-reported adherence was significantly improved
from baseline to 12 months among MINT recipients (p<0.01)
and did not change among the DVD recipients.
Claims data showed that 41 subjects in the study experi-

enced an MI and there were 12 deaths (based on death index).
By group, 11% in theMINT group and 8% in the DVD group
experienced an MI and 2 % in the MINT group and 5 % in the
DVD group died. However, our sample size was not adequate-
ly powered for these comparisons and these are considered as
hypothesis-generating findings.

DISCUSSION

Among a cohort of black and Hispanic patients, we found that
compared to an educational video, phone-based motivational
interviews significantly improved adherence to antiplatelet med-
ications post stent placement. Several other studies,18,43,28 but
not all,44 have also shown that MINT is successful at improving
medication adherence. The current study extends this literature
by showing that a phone-based approach is effective among a
large, geographically dispersed sample of minority patients
whom had recently undergone a major cardiovascular proce-
dure. This suggests that phone-based MINT is a feasible and
potentially cost-effective strategy to increase medication adher-
ence among typically hard-to-reach, vulnerable populations.
The etiology of mediation non-adherence is complex and

has many root causes.45 These include limited access to health
care, socio-economic status, co-payments, polypharmacy, cul-
tural competency, trust and belief systems. Many of these
barriers will need to be addressed within the context of major
policy and health delivery changes. Yet, we found that MINT
offered a feasible and efficacious approach, in which subjects
were encouraged to find solutions to their own adherence
barriers. A counselor who was not part of the patient’s health
care delivery system delivered the intervention telephonically.
This approach may facilitate the implementation and sustain-
ability of this intervention in real world settings. The possibil-
ity that some patients may be more open to discussing their

Table 3. Primary and Secondary Outcomes for the Entire Sample

Outcomes MINT DVD P value

Primary (n) 213 209
Mean MPR 0.77 0.70 0.01
Appropriate MPR (≥0.80), % 64 50 < 0.01
Secondary (n) 169 170
Mean Morisky score 3.81±0.44 3.52±0.81 < 0.01
Not completing 12 months
of antiplatelet therapy, %

9 17 < 0.01

Forgetting to take antiplatelet
therapy, %

8 24 < 0.01

Acute Myocardial Infarction, % 11 8 0.26
All cause mortality at
12 months, %

2 4 0.25

Composite endpoint, % 11 11 0.88

MPR medication possession ratio

Table 4. Primary and Secondary Outcomes Among DES Recipients

Outcomes MINT DVD P value

Primary (n) 160 151
Mean MPR 0.79 0.72 0.04
Appropriate MPR ((≥0.80), % 65 50 < 0.01
Secondary (n) 145 150
Mean morisky score 3.82±0.45 3.60±0.69 < 0.01
Not completing 12 months of
antiplatelet therapy, %

9 17 < 0.01

Forgetting to take antiplatelet
therapy

8 22 < 0.01

Acute Myocardial Infarction,% 8 7 0.83
All cause Mortality, % 2 3 0.71
Composite endpoint, % 9 10 0.84

MPR medication possession ratio, DES drug-eluting stents
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individual circumstances with independent counselors by
phone deserves further study. Similarly, timing and condition
targeting may influence the readiness and ultimate response to
MINT. Most of the in-person MINT interventions that have
succeeded recruited subjects at critical therapeutic times.46–48

Our randomized trial study had several strengths, including a
large cohort of minority subjects across several states and the use
of both an objective as well as self-reported measure of medi-
cation adherence. While many of our patients had low incomes
and educational attainment, they were all insured. This limits the
generalizability of our findings, particularly for uninsured pop-
ulations that face greater access-to-care barriers. Second, we
chose an active comparison group. Yet, only half the subjects
watched the DVD and despite a strong conceptual basis for the
design of the DVD, adherence rates were similar among who
those watched the DVD and those who did not. Unfortunately,
other studies have also shown that simple educational interven-
tions may not be sufficient to modify adherence behavior.49–51

Lastly, we examined adherence to antiplatelet therapy at
12 months, since that is standard recommendation after a DES.
However, expert opinion and guidelines, as well as the appro-
priate length of use of such medications continue to evolve.52

CONCLUSIONS

We showed that a phone-based MINT delivered remotely by
interventionists outside of the clinic setting is effective at
improving adherence to antiplatelet medications post coronary
stent placement in a minority population. Among the many
features of the Affordable Care Act, it prioritizes patient-
centered, cost-effective strategies. Similarly, health insurers
and large care delivery systems are also likely to be very
interested in evidence-based strategies offering simple, scal-
able, yet individualized approaches to improving adherence to
chronic cardiovascular medications. Phone-based MINT is
one strategy that can be added to any health system with
minimal additional changes required. The impact of this strat-
egy on health outcomes and the cost effectiveness of this
approach are areas that warrant future investigation.
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