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ABSTRACT

BACKGROUND: Statins have been shown to be effective in reducing the
occurrence of cardiovascular (CV) events and are widely prescribed for

the risk reduction of CV diseases and recurrent CV events. However, poor
adherence prevents some patients from receiving the maximum benefit of
the therapy. Motivational interviewing (Mol) is a patient-centered collabora-
tive approach that can be used to improve medication adherence. Group-
based trajectory modeling depicts patterns of adherence over time and may
help tailor the Mol intervention to further enhance adherence.

OBJECTIVE: To assess the effect of a phone-based Mol intervention tailored
by patients’ past adherence trajectory in improving adherence to statins
among patients in a Medicare Advantage prescription drug plan (MAPD).

METHODS: Patients continuously enrolled in an MAPD from 2013 to 2017
with a statin prescription between January and June 2015 to allow 2 years
of pre-index period and 1 year of follow-up were included in the study.
Adherence to statins was measured monthly during the 1-year follow-up
as proportion of days covered (PDC) and incorporated into a group-based
trajectory model to provide 4 distinct patterns of adherence: adherent,
rapid decline, gradual decline, and gaps in adherence. Patients in the

3 nonadherent groups were randomized to either control or intervention.
The intervention was an initial counseling call and up to 2 monthly follow-
up calls by pharmacy students trained in Mol, providing education con-
sistent with a previously identified pattern of use. Refill data at 6 months
post-intervention were evaluated to examine the intervention’s effect on
PDC, as continuous and dichotomized as PDC=0.8, as well as discontinua-
tion. Multivariable regression adjusted for baseline demographics, clinical
characteristics, and past adherence trajectory.

RESULTS: There were 152 patients included in the analysis who received
Mol phone calls and 304 randomly selected controls. Mean PDC for the
intervention group (0.67 +0.3) was significantly higher than the control
(0.55+0.4; P<0.001). The intervention group was also less likely to dis-
continue (OR=0.38; 95% Cl=0.19-0.76) and more likely to be adherent in
the linear regression model ( =12.4; P<0.001) as well as in the logistic
regression model (OR=1.87; 95% Cl=1.18-2.95). Previous adherence tra-
jectories were significantly associated with adherence in the follow-up.

CONCLUSIONS: Patients who received the Mol intervention were more likely
to be adherent and less likely to discontinue the statin in the 6 months
follow-up compared with controls. Future research can identify other
approaches to tailor interventions and expand the intervention to other lan-
guages. This intervention may also prove valuable to improve adherence to
other medications for chronic and asymptomatic diseases.
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What is already known about this subject

* Suboptimal adherence to statins is a prevalent issue affecting
cardiovascular outcomes.

* Group-based trajectory modeling can characterize adherence
behavior patterns over a defined time period.

* Motivational interviewing interventions have demonstrated an
improvement in patient adherence.

What this study adds

* Patient characteristics that predict a patient’s adherence trajectory
can be identified and used to tailor interventions.

* Motivational interviewing intervention tailored to patients’ past
adherence barriers is effective in improving statin adherence.

ardiovascular disease (CVD) remains a major global
cause of morbidity and mortality, affecting 40% of
women and 50% of men over their lifetime."* CVD is
also a leading contributor to disease burden in adults aged
60 years and older, accounting for around 30% of the total
burden.’ Statin medications are the most widely used lipid-
lowering agents, with compelling clinical trial data demon-
strating effectiveness in primary and secondary prevention
of CVD as well as evidence showing significant reduction of
cardiovascular-related mortality.*'° Despite these well-docu-
mented benefits, adherence and persistence to statins remain
substandard.*'' High discontinuation rates have also been
reported, with 50% of patients discontinuing within 1 year and
increasing discontinuation over time, especially among elderly
patients.®1°
In the United States, 33%-69% of all medication-related
hospital admissions are attributable to poor medication adher-
ence, resulting in an annual estimated cost of $100 billion.'*"
About 40%-86% of older adults are nonadherent,'*° which is
concerning because they usually experience a higher number
of illnesses, use more medications, and are at risk of age-related

cognitive decline 20!

Jmcp Journal of Managed Care & Specialty Pharmacy 1053



Enhancing Statin Adherence Using a Motivational Interviewing Intervention
and Past Adherence Trajectories in Patients with Suboptimal Adherence

Motivational interviewing (Mol) is a patient-centered form
of counseling that influences positive health behaviors through
strengthening personal motivation and promoting self-efficacy
to change.?>** Mol has been used to foster positive behavioral
changes in alcohol abuse, smoking cessation, weight loss, drug
misuse, and medication adherence.””** An Mol phone inter-
vention by pharmacy students improved adherence to angio-
tensin-converting enzyme inhibitors or angiotensin receptor
blockers among nonadherent Medicare Advantage patients
with comorbid hypertension and diabetes.?” The study identi-
fied nonadherent patients by examining 6-month refill claims
data using the medication proportion of days covered (PDC)
calculation; <0.8 (<80%) was considered nonadherent.

PDC is frequently used as a measure of patient adherence,
and patients with 80% or higher PDC are considered adher-
ent.’>?* The relationship between statin PDC and clinical out-
comes has been demonstrated in research using administrative
claims data.**?* One limitation of the PDC measure is that it
provides a single number to represent a follow-up period; thus,
patients with variable adherence patterns can have similar PDC
values.”?* The variations in patterns of patients’ adherence to
statins are strongly associated with subsequent cardiovascular
events, can influence patient health outcomes, and should
be considered when designing adherence interventions.’'-*
Group-based trajectory models (GBTM) designed to identify
patients with similar longitudinal patterns can summarize
adherence while capturing its dynamic nature.’ Visual pat-
terns of adherence over time provide a qualitative dimension
that can better inform intervention development and enhance
intervention effectiveness.

Therefore, the objective of this study was to evaluate the
effectiveness of an Mol pharmacy student phone intervention
in improving adherence to statin medications among nonad-
herent patients enrolled in a Medicare Advantage prescrip-
tion drug plan (MAPD). The intervention was customized by
patients’ past 1-year adherence patterns and identified through
trajectory modeling, thus allowing for a more tailored use of
Mol strategies.

I Methods
Study Design
This was a prospective study conducted in 2017 to provide
a phone-based Mol intervention to nonadherent patients

enrolled in a Texas-based MAPD. Nonadherent patients from
the plan were identified retrospectively using administrative
claims data.** Phase 2 of the study was to conduct an Mol
intervention using pharmacy students in a sample of the identi-
fied patients and follow the patients over 6 months to identify
improvement in statin adherence.
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Identification of Candidates for Mol Intervention

Patients using a statin were retrospectively identified in phase
1 of the study by examining pharmacy and medical claims
data from the MAPD.** Patients were required to have (a) a
statin prescription between January 2015 and June 2015 and
(b) continuous enrollment for 2 years before and 1 year follow-
ing the identified statin prescription. Patients could be either
new or prevalent users of statins at their identification in 2015.
The study intended to focus on examining patterns of statin
adherence; therefore, all statin users were included regardless
of the indication of statin use. There were 7,850 patients who
met these criteria, and their adherence was measured for 1 year
following their identification using pharmacy refill data. GBTM
was used to identify 4 distinct adherence groups. Description
of the modeling and identification as well as visual represen-
tation of the groups are published elsewhere.** The 4 groups
obtained from the analysis were (a) rapid decline or discontinu-
ation, (b) gradually declining adherence over time, (¢c) gaps in
adherence, and (d) high or nearly perfect adherence.

The flowchart for patient selection is presented in Figure 1.
Only the first 3 groups, comprising 3,282 eligible patients with
lower adherence, were considered as potential candidates for
the prospective intervention. They were initially randomized
into the intervention and control groups in a 1:1 manner with
1,641 patients set aside for the potential control group and
the remaining 1,641 assigned as candidates for intervention.
Patients selected to receive the intervention were then con-
tacted by phone during the implementation phase until a sam-
ple size of 150 participants was reached. Two controls for each
patient who received the intervention were then selected ran-
domly (1:2) from the potential control group of 1,641 patients,
and a sample of 450 was estimated to be used for the outcome
assessment. The sample size calculation was performed using
G-Power 3.1, and a total of 409 patients were estimated for a
2-tailed analysis using logistic regression at a 0.05 a-level, 0.10
B-level (90% power), and for an expected 1.5 odds ratio, which
was based on previous research.?’-»

Mol Training and Intervention Material

Mol scripts and cases for role play were created by Mol-trained
faculty and reviewed by an external certified Mol trainer. The
scripts were templates to help guide students through the
phone interview process and were customized to each adher-
ence trajectory determined from the retrospective phase (rapid
decline, gradual decline, and gaps in adherence). The infor-
mation in the scripts was obtained from extensive literature
evaluation on both Mol and barriers to statin adherence.”® The
GBTM analysis also identified patient predictors of being in
each adherence trajectory to understand differences among
patients in each group. From the available information, it
was hypothesized that patients with rapid decline would be
more likely to have side effects or fear of side effects, cost, and
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Flowchart for Patient Selection

Disenrolled from
the health plan
n=498

Patients with follow-up enrollment

2 controls randomly selected

Inclusion criteria
+ Continuous enrollment between January 2013 and June 2016
- Statin prescription between January 2015 and June 2015
* 12-month follow-up continuous enroliment in MAPD J
o _ )
v > N=7,850
Group-based trajectories )
» Rapid decline or discontinuation, n=611
+ Gradual decline, n=1,317
+ Gaps in adherence, n=1,354
+ High or nearly perfect adherence, n=4,568 Y
Only lower adherence groups
considered for intervention ( n=3 282 )
7 "\ .
1:1 randomization into 2 groups
Control group Intervention group
n=1,641 n=1,641
\4
Outreached
n=799
4 ¢
n=1,090 ) Agreed to participate
* n=157
C Disenrolled )
n=>5
for each control v

(1:2)
n=304

Patients who received intervention
n=152

v

Received 1 call, n=33
Received 2 calls, n=17
Received 3 calls, n=102

¢ )

MAPD =Medicare Advantage prescription drug plan.

transportation issues. Patients in the other groups would be
more likely to have forgetfulness barriers or a perception that
the statin is not needed anymore. A list of potential barriers
hypothesized within each trajectory and possible solutions
were listed within the Mol scripts to help the students reflect
patient barriers in an Mol-consistent manner. In addition to
the barriers, the script included a general outline based on the

ask-provide-ask approach and can be available on request.*”

www.jmep.org  Vol. 25, No. 10

The Mol was conducted by pharmacy students either as
part of an Mol elective or a 6-week advanced pharmacy prac-
tice experiential rotation. Students received Mol training at
a college of pharmacy by a trainer who is a member of the
Motivational Interviewing Network of Trainers. The train-
ing was provided over a 2-day session. The in-class training
involved lectures, discussion, videos, demonstrations, and
role-playing. The students practiced cases with trained stan-
dardized patients and were evaluated by the trainers for using
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Mol skills and received feedback. Approximately 25 students
participated in the training and conducted the intervention.

Intervention

The intervention was scheduled to be held between January
and September 2017. The intervention consisted of 1 initial
call followed by 2 follow-up phone calls each spaced a month
apart. The recruitment and initial Mol phone calls were placed
between January to June 2017, and the second and third follow-
up calls were conducted until September 2017. The students
were supervised by preceptors and residents at the MAPD loca-
tion. Further, students were provided a list of patients along
with their basic demographic information, current prescrip-
tion medications, and their last refill dates. Students attempted
contact with patients even if the patients did not have a statin
refill in the past 6 months or greater, because it could not be
confirmed if this observed statin discontinuation in claims
was because of patient nonadherence or a change in drug by
the physician. Patients who did not respond to phone calls
after 3 attempts were considered nonresponders. The initial
call included obtaining informed consent from the patient,
and if the patient consented to receive the intervention, an
Mol-consistent interaction between the student and patient
also occurred during the same call. The date of the call was
identified as the study index date. The student confirmed the
diagnosis, medication name, and dosage with the patient and
then initiated a discussion using the appropriate script based
on the patient’s adherence trajectory. The intervention was
provided by the students in English. All information collected
at the MAPD location was de-identified and provided to the
University of Houston for further analysis. The intervention
and data collection protocol was approved by the University of
Houston Institutional Review Board.

Outcome Measures

The date of the initial call was identified as the index date for
the intervention group. The corresponding controls for each
patient were assigned an index date as the first of the same
month to ensure that the follow-up time for the controls and
intervention patients was the same. As the effect of the Mol on
patient adherence was assumed to start immediately after the
initial call, the follow-up for outcomes was started from the
date of the first call. All patients were followed and required
to be continuously enrolled for 180 days after the index date
to measure adherence to statins as PDC using their pharmacy
refill data from the MAPD. The effect of the intervention was
assessed on the following outcomes: (a) adherence in the
follow-up assessed as a binary measure, with a PDC=0.8
considered as adherent and <0.8 considered nonadherent;
(b) adherence in the follow-up as a continuous measure, which
was calculated as the PDC value multiplied by 100 to give a
continuous scale between 0 and 100; and (¢) discontinuation in
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the follow-up defined as no record of statin refills in the entire
follow-up period.

Other Variable Definitions

Baseline and clinical characteristics that were measured from
the administrative claims included age, sex, preferred language
of the patient (English or Spanish), presence of low-income
subsidy (LIS) indicating additional financial assistance in
paying for prescriptions, physician specialty (primary care
practitioner vs. specialist), Deyo adaptation of the Charlson
Comorbidity Index score and Centers for Medicare & Medicaid
Services (CMS) risk score.’® The CMS risk score consists of
189 disease classifications for use in risk adjusting of clini-
cal outcomes in Medicare populations and can be reflective
of patient severity.”* Presence of comorbidities including
hyperlipidemia, hypertension, congestive heart failure, and
diabetes were also independently assessed. Use of a statin
for primary versus secondary prevention was adjusted in the
model. Hospitalization in the 6 months before the index date
was also measured. Adherence trajectories obtained from the
GBTM provided an estimation of patients’ baseline adherence
pattern. These characteristics were added to all multivariable
analytical models for outcome assessment.

All patients had a 1-year adherence measurement before the
intervention; therefore, none of the patients were statin-naive.
Very few (0.82%) patients had mail order pharmacy during
the retrospective phase, so it was not a variable added to the
multivariable model.

Statistical Analysis

Baseline and clinical characteristics were compared between
the intervention and control group. Additionally, among the
intervention group, the baseline characteristics were also
compared between patients who agreed to participate in the
intervention as compared with those who declined or could
not be reached. T-tests were used for continuous variables
and chi-square tests for categorical variables. To evaluate the
effect of Mol on 6-month follow-up adherence, the outcome
PDC was evaluated as a binary variable (PDC=0.80 vs. not),
continuous variable (0-100), and complete discontinuation
(PDC=0). A logistic multivariable regression model was used
to model PDC>0.80 as the outcome variable and intervention
versus the control group as the primary independent variable
while controlling for all the baseline clinical and demographic
variables mentioned above. A multiple linear regression was
modeled with PDC as the outcome. Finally, logistic regression
was performed to the association between the intervention and
complete discontinuation in the 180-day follow-up. Interaction
was assessed between the variables, which had a significant
association with the outcome in each model. All statistical
analyses were performed using SAS software version 9.4 (SAS
Institute, Cary, NC) at a priori significance level of 0.05.
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Baseline Demographics of
Included Patients

Intervention Group | Control Group
Variable n=152) (n=304) P Value
Trajectory, n (%)
Rapid decline 24 (15.8) 55 (18.1)
Gradual decline 50 (32.9) 104 (34.2) 0.729
Gaps in adherence 78  (51.3) 145 (47.7)
Sex, n (%)
Male 56 (36.9) 126 (414)
0.344
Female 96  (63.2) 178 (58.6)
Age, n (%)
<65 25 (16.5) 53 (174
65-70 58 (38.2) 111 (36.5)
0.774
71-75 40 (26.3) 71 (234
>75 29 (19.D 69 (22.7)
Preferred language, n (%)
English 150 (98.7 208 (684
£ ©87) G841 00
Spanish 2 1.3) 96 (31.6)
Low-income subsidy, n (%)
No 90 (59.2) 142 (46.7)
0.012
Yes 62 (40.8) 162 (53.3)
Physician specialty, n (%)
Primary care provider 113 (74.3) 235 (77.6) 0446
Specialist 39 (25.7) 68 (22.4) '
Hyperlipidemia, n (%)
N 14 9.2 18 5.9
? 0.2 69 0.195
Yes 138 (90.8) 286 (94.1D
Hypertension, n (%)
N 10 6.6 48 (15.8
0 (6.6) (15.8) 0.005
Yes 142 (934 256  (84.2)
Diabetes, n (%)
No 74 (48.7) 131 “3.D
0.258
Yes 78 (51.3) 173 (56.9)
Statin use for secondary prevention, n (%)
N 12 7.9 13 “43
? 7o) S 0.110
Yes 140 (92.1) 291 (95.7)
Baseline PDC
Mean +SD | 061£020 | 056:021 | 0.019
Outcomes of interest in the follow-up
PDC in the follow-up
Mean+SD | 067:031 | 055:036 | <0.001
PDC>0.8 in the follow-up, n (%)
No 81 (53.3) 202 (66.5)
0.006
Yes 71 (46.7) 102 (33.5)
Statin discontinuation in the follow-up, n (%)
No 137 (90.3) 242 (79.6)
0.005
Yes 15 (99 62 (204

PDC=proportion of days covered; SD =standard deviation.
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I Results

Identification of Intervention Candidates, Mol Intervention,
and Baseline Characteristics

The demographic and baseline clinical characteristics of the
patients assigned to the intervention and control group were
assessed and no differences were found between them. The
flowchart of patient selection is presented in Figure 1. Of the
1,641 patients in the intervention group, 799 patients were
outreached at least once between January and June 2017.
Participation in the intervention was accepted by 157 patients.
There were no differences in the demographic characteristics
analyzed using chi-square and t-tests, including age, sex, LIS,
and physician specialty, between the patients who agreed to
participate as compared with those who declined or did not
answer the phone call, except for their preferred language
as more patients who declined participation had Spanish as
their preferred language (8.6% declined vs. 1.3% participated;
results not shown). Furthermore, only 152 patients were con-
tinuously enrolled for 6 months for follow-up adherence assess-
ment, since pharmacy claims data for the patients disenrolled
from the plan would not be available for adherence measure-
ment. All 3 calls were completed for 102 patients, while 17
patients completed only 2 calls, and 33 patients participated
only in the first call.

Of the patients randomized to the control group,
1,090 patients were still enrolled in the MAPD during the
intervention period. As there were 2 patients randomly selected
from the control group for each patient in the intervention
group (1:2), there were 304 final controls. Table 1 presents the
baseline characteristics across the 2 groups. More patients in
the intervention group had English as their preferred language
(98.7%) as compared with the control group (68.4%). A smaller
proportion of patients had a LIS in the intervention group as
compared with the control group, and the baseline PDC in the
intervention group was higher than the control group. There
was no significant difference across any of the other demo-
graphic variables between the 2 groups.

Table 1 also shows the mean PDC, categorized PDC (=0.8),
and discontinuations in the 180-day follow-up across the
2 groups. The rapid decline group had the lowest adherence in
both the intervention and control groups with an improvement
in both groups at follow-up. The baseline and post-intervention
PDC across each of the trajectories are presented in Table 2.
The gradual decline and gaps in adherence trajectories had
higher mean adherence than the rapid decline trajectory on
both pre- and post-intervention periods.

Results of Multivariable Models for Outcome Assessment

Dichotomous Outcome for Adherence: PDC>0.8 in the
Follow-Up. Results from the multivariable logistic regression
model evaluating the association between Mol intervention and
adherence in the follow-up are presented in Table 3. Patients
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Mean Proportion of Days Covered Across Trajectories at Baseline and in the 180-Day Follow-Up

Intervention Group (n=152) Control Group (n=304)
Baseline Post-Intervention Baseline Post-Intervention
Proportion of Days Covered Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Trajectory
Rapid decline (n=79) 0.25 (0.10) 046 (042 0.23  (0.07) 031 (039
Gradual decline (n=154) 0.69 (0.12) 0.71  (0.30) 0.67 (0.13) 052 (0.37)
Gaps in adherence (n=223) 0.67 (0.149) 0.72 (0.26) 0.62 (0.15) 0.66 (0.30)

SD=standard deviation.

receiving the intervention were more likely to be adherent in
the follow-up as compared with the control group (adjusted
odds ratio [OR]=1.87, 95% confidence interval [CI]=1.18-
2.95). Patients who were in the gradual decline or gaps in
adherence trajectory at baseline were more likely to be adher-
ent in the follow-up as compared with patients in the rapid
decline trajectory. Patients having a LIS were associated
with lower adherence (adjusted OR=0.6, 95% CI=0.4-0.9).
Patients with an increasing CMS score were associated with an
increased likelihood of being adherent (adjusted OR=1.4, 95%
CI=1.1-1.8).

Continuous Measure of Adherence. The intervention group
has a significantly higher mean PDC (0.67 £0.31) as compared
with the control group (0.55+0.36; P<0.001) as seen in Table 1.
This relationship was preserved in the multiple regression
model where the patients in the intervention group had a
higher mean PDC (f=12.39, P=0.0004) than the controls
when adjusting for baseline trajectories and all relevant clini-
cal and demographic characteristics as presented in Table 3.
Similar to the logistic regression model, patients in the gradual
decline and gaps in adherence group had a higher mean
adherence than the rapid decline group. Patients with higher
CMS scores had higher mean adherence (p=4.77, P=0.022),
and patients with LIS had lower mean adherence (f=-7.62,
P=0.023). There was no multicollinearity observed among the
added covariates.

Discontinuation of Statins. As shown in Table 1, a significantly
greater proportion of patients in the control group (20.4%) had
discontinued statins as compared with the intervention group
(9.9%). Results from the multivariable logistic regression adjust-
ing for adherence trajectory, demographics, and clinical variables
are available in Table 4. Patients who received the intervention
were less likely to discontinue statins (adjusted OR=0.38, 95%
CI=0.19-0.76). The gradual decline (adjusted OR=0.24,
95% CI=0.12-0.46) and gaps in adherence (adjusted OR=0.10, 95%
CI=0.05-0.20) trajectory groups were less likely to discontinue
as compared with the rapid decline group.
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Bl Discussion

Adherence is a pivotal link between medication prescribing
and treatment success and is necessary for achieving full
medication effectiveness leading to more favorable health out-
comes.'"%2 With over 32 million Americans reporting to have
prescription drug benefits from Medicare (through Medicare
Part D or Medicare Advantage),” and given the positive effect
of statins in reducing risk in CVD when taken as prescribed,’!°
effective interventions to improve statin adherence among
older adults are greatly needed and can translate into signifi-
cant health improvements and overall cost savings.

Findings of this study present a promising tailored interven-
tion to enhance statin adherence among nonadherent patients
enrolled in an MAPD. Compared with controls, patients who
received the intervention had significantly less discontinuation
and better adherence rates measured during the 6-month post-
intervention follow-up. The intervention was phone-based,
tailored according to past adherence patterns, and imple-
mented by pharmacy students who were trained to use Mol
strategies. A previous study that examined the effectiveness
of an Mol-based phone intervention conducted by pharmacy
students for nonadherent patients has established the feasibil-
ity of training pharmacy students in Mol as well as conducting
a phone-based intervention to nonadherent patients.?” The
study demonstrated an improvement in the post-interven-
tion 6-month adherence among patients completing at least
3 calls.”” Mol strategies have been shown to improve medi-
cation adherence in a number of chronic illnesses includ-
ing asthma,?® hypertension, and human immunodeficiency
virus.** Phone-based interventions can incorporate the use of
Mol, and trained students can be a cost-efficient way to deliver
such interventions.*’

This study was unique as the intervention implemented
was also tailored by the patients’ past adherence patterns.
Trajectory modeling was used to identify patients with specific
patterns of adherence, providing a more qualitative dimension
to patient behavior as patients with the same PDC could have
different trajectories of adherence’-* Identified trajectories
among the nonadherent patients included rapid decline or

Vol. 25, No. 10 www.jmcp.org
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Result of Regression Models to Examine Effect of Intervention on Adherence

Model 1: Logistic Regression Model 2: Linear Regression
Adjusted Odds Ratio

Variable (95% CI) P Value [5 Estimate (SE) P Value
Intervention vs. control group 1.87 (1.18-2.95) 0.008 1240 (3.47) <0.001
Trajectory

Gradual decline vs. rapid decline 3.15  (1.59-6.25) 0.001 23.20 (4.52) <0.001

Gaps in adherence vs. rapid decline 374 (1.94-7.21) <0.001 32.07 (429 <0.001
Sex

Female vs. male 098  (0.64-149) | 0.905 039 (319 | 0902
Age

65-70 vs. <65 1.24  (0.66-2.33) 0.505 0.54 (4.70) 0.505

71-75 vs. <65 125 (0.64-2.43) 0.514 124  (5.00) 0.514

>75 vs. <65 0.89  (045-1.77) 0.746 -4.55  (5.00) 0.746
Preferred language

Spanish vs. English | 148 (087255 | 0.152 \ 6.57  (4.09) \ 0.110
Low-income subsidy

Having subsidy vs. not | 059 (038-09) | 0.021 \ 762 (333) \ 0.023
Physician specialty

Specialist vs. primary care provider 0.93  (0.58-1.50) 0.764 0.19 (3.63) 0.957
CMS risk score 1.38 (1.05-1.82) 0.022 477 (2.08) 0.022
Charlson Comorbidity Index score 0.74  (0.52-1.05) 0.091 -4.29  (2.36) 0.070
Diabetes (yes vs. no) 1.22  (0.79-1.90) 0.369 416 (3.32) 0.210
Hyperlipidemia (yes vs. no) 192 (0.26-14.39) 0.527 12.09 (12.74) 0.343
Hypertension (yes vs. no) 1.09 (0.58-2.08) 0.783 3.29 (4.75) 0.489
CHEF (yes vs. no) 096 (0.44-2.11) 0.915 -4.77  (5.98) 0.426
Statin use for secondary vs. primary prevention 0.77 (0.09-6.94) 0.819 -849 (14.29) 0.553
Hospitalized in past 6 months vs. not 0.93  (0.46-1.90) 0.850 043  (5.38) 0.937

CHF = congestive heart failure; CI = confidence interval; CMS = Centers for Medicare & Medicaid Services; SE = standard error.

discontinuation, gradual decline over time, and gaps in adher-
ence that improved over time.

The potential barriers likely to be associated with each
trajectory, and strategies that can help patients within each
trajectory, were based on patients’ identified behavior pattern.
In a previously conducted study, the intervention was effective
only in the subset of patients who had received 3 or more calls,
and no significant difference was found in the overall group.*”
In this study, a significant difference was seen in the post-inter-
vention adherence when comparing intervention patients with
controls, even when including the patients who completed the
initial call only. Knowledge of the past adherence patterns may
potentially enhance the Mol intervention effectiveness through
providing more insight into patient adherence behavior and
potential barriers, thus allowing a more productive conversa-
tion and a better connection with the patient.

Additionally, results showed that patients with the gradual
decline trajectory and the gaps in adherence trajectory exhib-
ited significantly higher mean adherence and less discontinua-
tion during the 6 months following the initial intervention call
compared with patients in the rapid decline trajectory. These
patients had a lower absolute mean PDC compared with the

www.jmep.org  Vol. 25, No. 10

other trajectories before the intervention and in the follow-up,
but the improvement in magnitude was also highest among
these patients. The lower adherence as compared with the
other groups may indicate that the barriers potentially associ-
ated with rapid decline trajectory may be out of patient control
such as side effects. On the other hand, it could also indicate
that the consistent poor adherence was a result of patient
beliefs including need of the medication. More follow-up calls
may also be needed for a patient who may view the medication
as unnecessary. Future research is needed to fully ascertain
differences in barriers within different trajectories and the best
ways to address them as well as the number of follow-up calls
that may be needed for patients with variable trajectories.
Other predictors of adherence included CMS risk score
and LIS status in the health plan. Having a higher risk score
was associated with improved adherence after controlling for
potential confounders. Literature has been inconsistent with
regards to the effect of comorbidities and severity of illness
on medication adherence. Some studies report that having a
more severe case or more comorbidities that complicate the
medication regimen can negatively influence adherence, and
others report that sicker patients may be more attentive to their
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LIRS Result of Logistic Regression Model to
Examine Effect of Intervention on Statin
Discontinuation
Adjusted Odds Ratio

Variable (95% CI) P Value
Intervention vs. control group 0.38 (0.19-0.76) 0.006
Trajectory

Gradual decline vs. rapid decline 0.24 (0.12-0.46) <0.001

Gaps in adherence vs. rapid decline 0.10 (0.05-0.20) <0.001
Sex

Female vs. male | 084 (048-148) | 0545
Age

65-70 vs. <65 0.98 (0.42-2.29) 0.961

71-75 vs. <65 0.70 (0.27-1.78) 0.444

>75vs. <65 1.71 (0.73-4.09) 0.219
Preferred language

Spanish vs. English | 079 (039-16D) | 0519
Low-income subsidy

Having subsidy vs. not ‘ 1.01 (0.55-1.83) ‘ 0.988
Physician specialty

Specialist vs. primary care provider 0.83 (0.42-1.63) 0.586
CMS risk score 0.74 (0.48-1.15) 0.184
Charlson Comorbidity Index score 1.36 (0.96-1.93) 0.082
Diabetes (yes vs. no) 0.67 (0.37-1.21) 0.184
Hyperlipidemia (yes vs. no) 0.34 (0.05-2.39) 0.280
Hypertension (yes vs. no) 0.79 (0.36-1.73) 0.561
CHEF (yes vs. no) 1.01 (0.32-3.19) 0.982
Statin use for secondary vs. primary 3.62 (0.35-37.35) 0.280
prevention
Hospitalized in past 6 months vs. not 1.08 (0.39-2.96) 0.883

CHF = congestive heart failure; CI= confidence interval; CMS= Centers for
Medicare & Medicaid Services.

medications showing better adherence, which is consistent
with our findings !2#4647

LIS was associated with lower adherence levels during the
6 months following intervention implementation. Patients have
to meet certain income eligibility criteria to qualify for LIS, and
socioeconomic factors are known to lower adherence.**® The
retrospective phase of the study had also found that patients
with LIS were more likely to fall into lower adherence trajecto-
ries. As this difference was still observed after the intervention,
it highlights that future interventions should consider such
factors and their effect on medication adherence to further
tailor the intervention conversation to patients’ specific needs,
expectations, and barriers.

Limitations

This study has several limitations to be considered. While
adherence refill rates are widely used as a measure of overall
adherence, prescription filling does not always guarantee that
the patient has taken the medication as prescribed.'®?' Samples

or prescriptions paid for by cash cannot be verified. This study
initially randomized nonadherent patients to intervention and
control groups, but many patients contacted for the interven-
tion group did not answer the call or consent to the study,
resulting in the eventual loss of randomization. Differences in
baseline characteristics, however, were controlled for in multi-
variable analysis. The baseline characteristics between patients
with successful calls and the group of patients attempted to
be reached but without successful calls were also compared
with preferred language being the only significant difference
between the 2 groups.

Differences in other factors may exist between the patients
who consented to the calls and those who were not willing to
participate and can only be addressed using a fully randomized
design. Since the intervention was provided in English, patients
preferring Spanish did not participate in the intervention. We
also found differences in patients with LIS in the intervention
and control groups. Although these differences were controlled
in the multivariable analysis, patients may have different health
behaviors and barriers to adherence and may need further
evaluation in future studies. Additional potential confounders,
such as side effects, health literacy, perceived health, and hos-
pitalizations during a follow-up period, could not be controlled
for in the analysis. Because of the asymptomatic nature of the
hyperlipidemia and the side effect profile of statins, these con-
founders could affect the results or their interpretation.

Also, there was a temporal difference between the trajectory
modeling and the actual intervention implementation. The
effectiveness of Mol interventions can also be influenced by
several other factors, such as length and number of interven-
tion sessions, Mol delivery mode, and the Mol counselor cre-
dentials.** The follow-up for adherence measurement was only
6 months and longer periods may be required to further assess
intervention effectiveness.

B Conclusions

The findings of this study present a promising intervention
to enhance statin adherence among nonadherent patients.
Recognizing patients’ past adherence patterns provides more
insight into potential barriers for each patient and, when com-
bined with Mol, allow a more influential conversation and a

better connection with the patient. A tailored approach may
enhance the effectiveness of interventions to better adherence.
Future research should examine the intervention effect for lon-
ger time periods, as well as new approaches to tailoring inter-
vention to better suit patient needs. The intervention could
be expanded to multiple languages to increase the number of
nonadherent patients in the MAPD who can receive it, as well
as focus on specific subpopulations such as patients from lower
socioeconomic status.
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