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Abstract

Background—Nonadherence to prescribed evidence-based medications after acute myocardial
infarction (MI) can contribute to worse outcomes and higher costs. We sought to better understand
the modifiable factors contributing to early nonadherence of evidence-based medications after
acute M.

Methods and Results—We assessed 7,425 acute M| patients treated with percutaneous
coronary intervention (PCI) at 216 United States hospitals participating in TRANSLATE-ACS
between 04/2010-05/2012. Using the validated Morisky instrument to assess cardiovascular
medication adherence at 6 weeks post-Ml, we stratified patients into self-reported high (score 8),
moderate (score 6-7), and low (score <6) adherence groups. Moderate and low adherence was
reported in 25% and 4% of patients, respectively. One-third of low adherence patients described

Addressfor correspondence: Robin Mathews, MD; Duke Clinical Research Institute, Duke University Medical Center, 2400 Pratt
Street, Durham, NC 27705; Tel: 919-668-8135; Fax: 919-668-7032; robin.mathews@duke.edu.

Conflict of Interest Disclosures

R Mathews: Dr. Mathews has no relevant disclosures to report.

ED Peterson: Dr. Peterson reports research funding for the American College of Cardiology, American Heart Association, Eli Lilly &
Company, Janssen Pharmaceuticals, and Society of Thoracic Surgeons (all significant); consulting (including CME) for Merck & Co.
(modest), Boehringer Ingelheim, Genentech, Janssen Pharmaceuticals, and Sanofi-Aventis (all significant).

E Honeycutt: Ms. Honeycutt has no relevant disclosures to report.

CT Chin: Dr. Chin has no relevant disclosures to report.

MB Effron: Dr. Effron reports being an employee of Eli Lilly & Company; shareholder of Lilly, USA.

M Zettler: Dr. Zettler reports being an employee of Eli Lilly & Company.

GC Fonarow: Dr. Fonarow reports being a consultant to Novartis (significant) and Janssen (modest).

TD Henry: Dr. Henry has no relevant disclosures to report.

TY Wang: Dr. Wang reports research funding from AstraZeneca, Gilead, Lilly, The Medicines Company, and Canyon
Pharmaceuticals (all significant); educational activities or lectures (generates money for Duke) for AstraZeneca (modest); consulting
(including CME) for Medco (modest) and American College of Cardiology (significant).



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mathews et al. Page 2

missing doses of antiplatelet therapy at least twice a week after PCI. Signs of depression and
patient-reported financial hardship due to medication expenses were independently associated
with a higher likelihood of medication nonadherence. Patients were more likely to be adherent at 6
weeks if they had follow-up appointments made prior to discharge and had a provider explain
potential side effects of their medications. Lower medication adherence may be associated with a
higher risk of 3-month death/readmission (adjusted HR 1.35, 95% CI 0.98, 1.87) although this did
not reach statistical significance.

Conclusions—Even early after MI, a substantial proportion of patients report suboptimal
adherence to prescribed medications. Tailored patient education and pre-discharge planning may
represent actionable opportunities to optimize patient adherence and clinical outcomes.

Clinical Trial Registry Information—clinical trial #NCT01088503; URL: https://
clinicaltrials.gov/ct2/show/NCT01088503
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Cardiovascular disease is one of the leading causes of morbidity and mortality in the United
States, yet rates of mortality associated with coronary artery disease have declined in recent
years. This decline has been partially attributed to the use of evidence-based therapies, such
as aspirin, adenosine diphosphate (ADP) receptor inhibitors, beta-blockers, and statins, that
reduce risks of recurrent cardiovascular adverse events.23 National inpatient registries
demonstrate high prescription rates of these medications at discharge from the index
myocardial infarction (MI) hospital* °; however, a prescription does not necessarily
translate into continued adherence to a prescribed regimen. Prior literature has shown that
patient adherence to prescribed therapies remains poor, with more than 25% of patients not
filling prescription medications within a week after discharge for an acute MI1.% Medication
nonadherence is a widely recognized problem in healthcare and has been associated with
worse patient outcomes and increased healthcare costs.”~2 Nonadherence to antiplatelet
therapy after percutaneous coronary intervention (PCI) is of particular concern due to the
increased risk of stent thrombosis.10 Therefore, a better understanding of modifiable factors
contributing to nonadherence may help inform actionable opportunities to optimize
longitudinal patient outcomes.

The TReatment with ADP receptor iNhibitorS: Longitudinal Assessment of Treatment
Patterns and Events after Acute Coronary Syndrome (TRANSLATE-ACS) study is a
longitudinal observational study of PCl-treated MI patients that rigorously assesses adherent
behaviors via a validated, 8-question Morisky Medication Adherence Scale (MMAS).11-13
The reasons for poor medication adherence are likely multifactorial. TRANSLATE-ACS
collects detailed information on patient sociodemographic, economic, and clinical factors, as
well as assesses the quality of patient-provider interactions. As a result, TRANSLATE-ACS
offers a unique opportunity to: 1) determine the incidence and degree of cardiovascular
medication nonadherence early after hospital discharge in a contemporary PCl-treated Ml
population; 2) evaluate patient and provider factors independently associated with
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cardiovascular medication nonadherence; and 3) assess the association of medication
nonadherence on subsequent mortality and readmission risk.

Study Design and Population

TRANSLATE-ACS is a longitudinal observational study of Ml patients treated with PCI
and antiplatelet therapy (clinical trial #£NCT01088503). The study design, including a
detailed description of patient follow-up and data collection, has been previously
described.14 Briefly, this study of ST-segment elevation M1 (STEMI) and non-STEMI
(NSTEMI) patients who were treated with PCI and started on an ADP receptor inhibitor
during the index hospitalization was broadly inclusive, excluding only those patients who
were unable or unwilling to provide written informed consent for longitudinal follow-up, or
who were simultaneously participating in another research study that specified use of a
specific antiplatelet agent within the first 12 months post-MI. The institutional review board
of each reporting hospital approved participation in TRANSLATE-ACS, and all data were
collected prospectively.

Post-discharge study follow-up was conducted via centralized telephone interviews by
trained personnel at the Duke Clinical Research Institute. During the 6-week interview,
patients were administered the 8 MMAS questions to evaluate self-reported medication
adherence. At both 6-week and 6-month interviews, patients were asked to report any
rehospitalizations. All self-reported rehospitalizations were verified by the collection of
hospital bills. As a safeguard against under-reporting, all enrolling hospitals were queried at
12 months for any rehospitalizations that may not have been reported by the patient. For this
analysis, we included all patients enrolled in TRANSLATE-ACS among 216 United States
hospitals from April 2010 to May 2012 who were alive to complete the follow-up interviews
at 6 weeks (n=8,488). We excluded patients who had incomplete answers to the MMAS
questions (n=625), those who were lost to follow-up at 6 months (n=280), and those whose
reported rehospitalizations that could not be validated by medical bill collection (n=158).
Our final study population consisted of 7,425 patients.

Data Collection and Definitions

Participating hospitals collected information on baseline demographic and clinical
characteristics, processes of care, and in-hospital outcomes using a standardized set of data
elements and definitions, aligned with those used by the National Cardiovascular Data
Registry®.14 Patients were contacted by telephone at 6 weeks and at 6 months post-
discharge in order to collect additional information on medication use, patient-provider
communication, quality of life, and follow-up care. We evaluated patient self-reported
adherence to prescribed cardiovascular medications at the 6-week telephone interview by
administering the MMAS.11-13 We assessed functional status using the validated EuroQol-5
Dimensions (EQ-5D) scorel® while depression was measured using the Patient Health
Questionnaire-2 (PHQ-2).18 Three previously validated questions assessing health literacy
(listed in Table 1) were added to version 2 of the 6-week follow-up interview case report
form17.18: consequently, data on health literacy were captured in 54% of the study
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population. All rehospitalizations were verified by the collection of hospital bills and/or
medical records. All deaths were verified by hospital bills, medical records, or the national
death index.

Statistical Methods

We used answers from the MMAS (1 point for each question shown in Table 2) to stratify
the study population into high (score 8, answered “no” to all questions), moderate (score 6—
7), and low (score <6) medication adherence groups.11 We chose the cutpoints of high,
moderate, and low, since they have been previously shown in validated models to be
clinically useful.11 Patient characteristics and outcomes in each group were described using
frequencies and percentages for categorical variables and median values (with 25t and 75t
percentiles) for continuous variables. Characteristics of patients in each group were
compared using Chi-square tests for categorical variables and Wilcoxon rank sum tests for
continuous variables. Overall, 7.4% of data was missing.

Multivariable logistic regression modeling was used to determine baseline demographic and
discharge factors associated with patient-reported medication nonadherence at 6 weeks
(MMAS score <8). We hypothesized that patient characteristics (particularly those related to
socioeconomic and health status [e.g., physical function, depression]), as well as provider
factors (such as those related to communication and follow-up), contribute significantly to
the likelihood that a patient will be adherent to prescribed medications after discharge.
Therefore, patient-level covariates selected for inclusion in the model were age, gender,
black race, non-Hispanic ethnicity, educational level achieved, marital status, employment
status, private insurance coverage, current smoker, EQ-5D score, PHQ-2 depression score,
self-reported financial hardship obtaining prescription medications, and medication
copayment assistance program participation. As a healthy adherer effect may be

evident, 1920 we further adjusted for self-reported engagement in routine exercise (exercised
at least 20 minutes daily). Pre-discharge provider-level factors entered into the model
included: cardiac rehabilitation referral and follow-up appointment made prior to discharge,
written list of discharge medication with instructions provided at hospital discharge, and
provider explanation of medication rationale and potential side effects. Missing values of the
continuous variables were imputed to the median and missing values of categorical variables
were imputed to the mode.

We used a composite endpoint of death or all-cause readmission from the 6-week interview
out to 6 months among patients with high, moderate, and low cardiovascular medication
adherence. For time-to-event analyses, all events occurring prior to the 6-week interview
were censored. The event rates for death or all-cause readmission were estimated using
Kaplan-Meier analysis, and log-rank p-values were calculated to compare outcomes between
groups. For adjusted analyses comparing outcomes between low adherence and other
groups, multivariable Cox regression modeling was used to estimate the hazard ratio and
95% confidence intervals. Variables in the adjustment model were adapted from prior Ml
risk adjustment models.21.22
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The TRANSLATE-ACS study was funded by Daiichi Sankyo, Inc. and Eli Lilly &
Company. All data analyses were performed independently by statisticians at the Duke
Clinical Research Institute using SAS version 9.2 (SAS Institute, Cary, NC).

Among 7,425 acute Ml patients, 5,278 (71%) reported being highly adherent to prescribed
cardiovascular medications, 1,845 (25%) reported moderate adherence (1,350 had a Morisky
score of 7 and 495 patients had a Morisky score of 6), and 302 (4%) reported low adherence
by 6 weeks after their MI. As shown in Table 2, 82% of patients with low medication
adherence reported “sometimes forgetting to take his/her heart medications,” 47% felt that
“it was a hassle to stick with” their cardiac treatment plan, 20% stated they might “cut back
or stop medications without telling the doctor because it makes them feel worse,” and 12%
reported they would stop taking heart medication because “they feel like their heart
condition is under control.”

Baseline Characteristics and In-hospital Treatment

From a sociodemographic standpoint, patients with low cardiovascular medication
adherence were more often younger, unmarried, or employed, and were less often high
school graduates or had healthcare insurance, compared with patients with high medication
adherence (Table 1). When compared with highly adherent patients, those with low
medication adherence were more often smokers, and more often had diabetes or
dyslipidemia, a prior Ml or PCI, and a previously treated culprit lesion. During the index Ml
hospitalization, we found no difference in the use of drug-eluting stents between the three
groups. Notably, patients with low medication adherence more often admitted limitations in
their ability to learn about their medical condition, due to difficulty understanding written
health information; this finding suggests that patients with low medication adherence have
lower health literacy compared with patients with higher medication adherence.

Discharge and Post-discharge Processes

There were no significant differences in the number of medications prescribed at discharge
between groups (Table 3). The large majority of patients (95.7%) received written discharge
medications and instructions. Nevertheless, when compared with highly adherent patients,
those with lower adherence were less likely to report a provider explaining the rationale and
potential side effects for each medication.

There were no significant differences in the rates of follow-up appointments arranged before
discharge between adherence groups, yet patients with lower medication adherence were
less likely to visit any physician within the first 6 weeks post-MI (Table 3). Compared with
highly adherent patients, those with lower medication adherence were less likely to exercise
regularly and to know their most recent home blood pressure measurement.

Pill boxes, calendars, or other tools to help keep track of medications were commonly used
(65%) in this study population and were used similarly among the groups. Patients with
lower medication adherence were less likely to know what to do when a medication ran out.
Notably, when these post-PCI patients were asked about the frequency of missing an ADP
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receptor inhibitor dose, 8% of moderate adherence patients and 33% of low adherence
patients reported missing a dose at least twice a week. The majority of patients (88%) had
insurance or a prescription assistance program to help support payment of medication
expenses; however, patients with lower adherence were more likely to report financial
hardship paying for medications and were less likely to have prescription assistance
coverage.

Independent Factors Associated with Nonadherence

After multivariable modeling, baseline factors significantly associated with medication
nonadherence at 6 weeks are presented in the Figure 1. We found that patient-reported
financial hardship due to medication expenses and depression were associated with a higher
likelihood of medication nonadherence. Patients who had follow-up appointments made
prior to discharge and those who reported having a provider explain potential side effects of
their medications were more likely to be adherent at 6 weeks. Interestingly, while increasing
age was associated with greater medication adherence, we found that other demographic
variables such as race and ethnicity were not. Those who engaged in regular exercise post-
discharge were more likely to be adherent; however, cardiac rehabilitation participation was
not independently associated with medication adherence.

Longitudinal Outcomes

The median duration of follow-up post-discharge was 164 days (251" and 75t percentiles,
156-175). Between the 6-week interview and 6-month follow-up, there were an additional
66 deaths and 1,573 readmissions. Unadjusted event curves for patients with moderate and
high medication adherence tracked closely throughout the entire 6-month post-MI period
(Figure 2). Event curves diverged early for patients with low medication adherence (Figure
2). At 60 days, the risk of death or readmission was higher among patents with low
medication adherence, but did not reach statistical significance in unadjusted (log-rank p-
value 0.049) and multivariable adjusted comparisons (adjusted hazard ratio [HR] = 1.35,
95% confidence interval [CI] = 0.98-1.87) than patients with moderate/high adherence. The
curves converged later such that 6-month post-MI event rates were similar between all
groups (Figure 2, unadjusted log rank p-value = 0.59, adjusted HR 1.02, 95% CI 0.80-1.30).

Discussion

In this large, multicenter study of Ml patients treated with PCI, approximately 30% of
patients reported suboptimal adherence to prescribed cardiovascular medications in the first
6 weeks after their M1 hospitalization. Non-adherent patient behavior may be associated
with early mortality and readmission risks. While some non-modifiable socioeconomic and
clinical factors are associated with nonadherence, our results suggest several opportunities
for provider intervention.

Medication Adherence Remains Suboptimal Early After Ml

As early as 6 weeks after a hospitalization for MI, we found that approximately 30% of
contemporary Ml patients are suboptimally adherent to prescribed cardiovascular
medications. This rate has not changed significantly compared with earlier studies.6:23:24 |n
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2008, Jackevicius et al. found that nearly 25% of patients do not fill prescriptions for cardiac
medications early after an Ml discharge with little improvement 4 months later.® Prior
studies have also noted steady declines in beta blocker and statin use over time to <50% use
by 12 months after a cardiac procedure.2 Post-PCI, optimal adherence to dual antiplatelet
therapy is critical, as its premature discontinuation increases the risk of stent thrombosis,
MI, and death.2:310:26 |n our study, medication adherence was self-reported using the
MMAS and may, in fact, underestimate true adherence given pitfalls such as recall bias. Of
concern, one-third of patients in the low adherence group reported missing doses of
prescribed ADP receptor inhibitor at least twice a week. This highlights the continuing
challenge and opportunity for improvement in ensuring the optimal medical management of
patients after MI and PCI.

Implications of Low Medication Adherence

Medication nonadherence is a widespread problem across healthcare and may reflect
discrepancies between provider and patient perception of treatment benefits. For instance,
asymptomatic conditions such as hypertension and hyperlipidemia have been associated
with suboptimal medication adherence in part because patients believe they do not feel any
different on or off medications.2’-30 Even after an acute MI, patients who do not perceive a
beneficial effect of taking medications are less likely to be adherent to secondary prevention
medications.3! Therapies with noticeable (even if minor) side effects (e.g., easy bruising
with antiplatelet therapy) or those with less apparent health impact (e.g., statin therapy) are
particularly vulnerable to nonadherence.2® Our results show that a substantial proportion of
low adherence patients reported self-discontinuation of medications if they believed it made
them feel poorly or if they perceived that their cardiac condition had improved. Although
one might hypothesize that patients with a first-time MI might have more difficulty with
adherence compared with patients previously hospitalized for a similar event, our results
actually show a higher prevalence of prior MI among those with lower medication
adherence.

Lack of adherence to secondary preventative care contributes to a greater likelihood of
disease recurrence and treatment complications,32 and may be a driver of increased
healthcare costs.33 Previous studies have linked poor medication adherence after M1 with
higher risks of readmission and mortality.343% In our study, event curves appeared to
initially diverge, but then converged later such that 6-month death/readmission risks were
similar between groups. Potential explanations for this finding include: 1) a smaller number
of low adherence patients limits the power to show significant differences between groups;
and 2) adherent behavior may change over time with more patients crossing over to lower
adherence after 6 months.

Potential Solutions

A major strength of our study was the ability to examine a breadth of potential patient and
provider factors associated with adherence. These factors can broadly be categorized into
motivational (i.e., exercise, tobacco use, home blood pressure monitoring), communication-
related (i.e., written instructions, provider explanation of side effects, health literacy), and
socioeconomic factors (i.e., cost).2% As the reasons for medication nonadherence are
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multifactorial, effective and sustainable solutions must be multimodal and simultaneously
address these various facets of nonadherence.36-38 For example, patient tools such as
pillboxes and written discharge medication lists have been shown to be highly effective in
improving medication adherence.3%40 In our study, these tools were commonly used but, in
and of themselves, did not predict high medication adherence. In a recent qualitative
assessment, MI patients most frequently cited poor communication and education on the
need or importance of specific therapies as reasons for premature medication cessation.*!
This finding is consistent with our results in that patients who had low adherence cited poor
communication of the need and reasons for each of the discharge medications, as well as the
possible side effects that they may encounter. Provider explanation of potential side effects
of the medications prescribed at discharge was independently associated with better short-
term adherence. Our study also shows the importance of assessing health literacy when
disseminating written patient instructions and educational materials.

We found follow-up appointment arrangement prior to discharge to be strongly associated
with adherence. Lack of contact represents a lost opportunity not only for reinforcing
continued treatment goals, but also for assessing medication intolerance and patient
knowledge gaps that might contribute to nonadherence. We found that patients with low
adherence were also less likely to engage in healthy behaviors such as home blood pressure
monitoring or routine exercise, and were more often smokers compared with medium or
high adherence patients. Among the patient characteristics included in our multivariate
model, we found that those who exercised on a routine basis were nearly 30% more likely to
be adherent on short-term follow-up. These results affirm the “healthy adherer effect”
hypothesis, which suggests that the lower risk of adverse outcomes in patients with high
adherence may be a surrogate for overall healthier behavior.19.20 Creative multimodality
solutions bridging the gap between hospital discharge and outpatient follow-up that engage a
patient’s interest in his or her own healthcare may represent the greatest opportunity for
success. Interventions that foster continued consistent communications between patients and
the healthcare system, such as telemonitoring®*2 or pharmacist interactions,*3 have been
recommended for conditions beyond acute MI.

We found that nonadherent patients were more likely to report financial hardship due to
medication costs. In the Post-Myocardial Infarction Free Rx Event and Economic
Evaluation (M1 FREEE) trial, Chaudry et al. found that reducing patient copayments was
associated with improved medication use.*4 Strategies such as this, which are referred to as
value-based insurance design, hope to improve long-term adherence. In our study, highly
adherent patients more often reported coverage of medication costs by their insurance.
Notably, improvements in adherence in MI FREEE were modest with copayment reduction
alone, suggesting that additional measures are needed to improve medication-taking
behavior and outcomes.

Our study had several limitations. First, medication adherence was patient-reported and,
therefore, was not verified by pill count. Nevertheless, the MMAS is a validated
questionnaire that has demonstrated good correlation to quantified monitoring methods and
provides a more feasible alternative to assess adherence in real-world practice. Also,
adherence was assessed only at one timepoint and, consequently, may not be reflective of
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downstream adherence. Similarly, patients who died prior to the 6-week follow-up interview
were not included in the final study population; therefore, very early nonadherence could be
under-reported. Second, while this study goes beyond typical databases in collecting
potential patient-reported barriers to adherence, recall bias is a limitation especially when
evaluating patient-reported engagement in exercise or recollection of provider instructions.
It is also possible that participants in a research study may be more likely to maintain
adherent behaviors than individuals in the general population. Third, even after adjustment
for baseline differences, unmeasured confounding must be considered when interpreting
these results. Additionally, a causal relationship cannot be inferred between adherence and
risk of long-term outcomes such as death and re-hospitalization in this observational
analysis. Finally, the study population consisted of Ml patients entered from sites
participating in TRANSLATE-ACS, so all patients underwent PCI. Early adherence rates
may differ in other patients and settings.

In conclusion, adherence to prescribed therapies remains suboptimal for contemporary Ml
patients, and may be related to worse long-term outcomes. While certain socioeconomic and
clinical factors are particularly associated with medication nonadherence, our study
highlights several potentially modifiable factors that may provide opportunities for
intervention. Tailored patient education and pre-discharge planning, as well as the
availability of continued patient interactions with the health system early after hospital
discharge, may represent key actionable opportunities to optimize patient adherence and
improve outcomes.
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Figure 1. Forest Plot
This figure displays significant factors associated with medication nonadherence. Other

variables included in the model: gender, non-Hispanic, black race, smoker, cardiac rehab

0.85 (0.80,0.91)
1.40 (1.10,1.80)
0.72 (0.56,0.94)
0.76 (0.58,0.98)
1.49 (1.02,2.17)

0.78 (0.61,0.99)

referral, EuroQol-5 Dimensions score, married, =high school graduation, employed, written

discharge medication list/instructions, insurance coverage, assistance program to pay for
medications, cardiac rehab participation. Moderate exercise= at least 1 day a week of =20
minutes of exercise.

OR listed with 95% confidence intervals.

OR, odds ratio
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Figure 2. Rates of Death/Readmission
Kaplan Meier curves for rates of death/readmission within 120 days according to Morisky

score. Variables included in the model: age, gender, race, ethnicity, insurance status, marital
status, educational level, prior MlI, prior PCI, prior CABG surgery, prior stroke or transient
ischemic attack, peripheral arterial disease, prior heart failure, prior atrial fibrillation or
flutter, diabetes, hypertension, dyslipidemia, dialysis, smoking status, chronic lung disease,
recent gastrointestinal or genitourinary bleeding in the 6 months prior to index Ml
admission, STEMI presentation, cardiac arrest within 24 hours of admission, cardiogenic
shock within 24 hours of admission, heart failure signs or symptoms within two weeks
before admission, body mass index, admission heart rate, admission systolic blood pressure,
pre-procedure hemoglobin, pre-procedure creatinine clearance, multivessel disease on
angiography, multivessel PCI, bifurcating culprit lesion, culprit lesion involving a CABG
graft, drug-eluting stent implantation, culprit lesion successfully dilated, left ventricular
ejection fraction, transfer-in status, number of hospitalizations between index hospital
discharge and the 6-week interview, and hospital referral region.

CABG, coronary artery bypass grafting; MI, myocardial infarction; PCI, percutaneous
coronary intervention; STEMI, ST-segment elevation myocardial infarction
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Table 1

High Moder ate Low _value®
Adherence Adherence Adherence p-value
(n=5,278) (n=1,845) (n=302)

Sociodemographic characteristics
Age (years)T
Female
Race
White
African American
Asian
American Indian/Alaskan
Native Hawaiian/Pacific Islander
Hispanic
Employed (full/part)
Married
High school graduate and beyond
Insurance
Private
Medicare
Medicaid
Military
Indian health service
State specific (non-Medicaid)
Uninsured
Baseline clinical characteristics
Diabetes
Hypertension
Dyslipidemia
Current smoker
Prior M1
Prior PCI
Prior stroke/TIA
Atrial fib/flutter
Peripheral arterial disease
Prior heart failure
In-hospital features
STEMI presentation
Cardiac arrest presentation
EQ-5D VAS score’
PHQ?2 depression score >3

Culprit previously treated

60 (53,69) 59(51,66) 55(49,63) <0.001

27.9% 26.7% 25.2% 0.40
89.5% 89.1% 86.8% 0.26
7.7% 8.2% 10.6% 0.18
1.3% 0.8% 1.3% 0.27
0.7% 0.8% 1.0% 0.82
0.1% 0.2% 0.0% 0.77
2.6% 3.0% 4.0% 0.27
49.2% 53.7% 55.3% 0.001
66.7% 62.6% 56.6% <0.0001
53.6% 52.6% 42.9% 0.03
66.90% 66.4% 59.3% <0.02
36.4% 31.4% 24.8% <0.0001
5.0% 6.2% 8.3% <.01
3.2% 2.1% 3.3% 0.04
0% 0.1% 0.3% 0.12
1.4% 1.4% 1.3% 0.99
12.2% 14.9% 17.2% 0.001
24.5% 26.6% 31.8% 0.006
67.9% 64.7% 66.9% 0.03
67.1% 66.3% 74.5% 0.02
35.1% 38.6% 49.3% <0.0001
17.5% 20.5% 30.8% <0.0001
19.5% 22.2% 39.4% <0.0001
5.0% 5.3% 6.0% 0.68
4.6% 4.3% 4.6% 0.87
6.2% 6.1% 5.6% 0.93
5.2% 5.9% 8.0% 0.10
52.3% 50.8% 51.0% 0.49
3.3% 2.3% 2.71% 0.08

75(60,85) 75(55,85) 70(50,84)  0.0003

6.4% 8.9% 12.3% <0.0001
6.3% 7.9% 16.2% <0.0001
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High Moder ate Low _value®
Adherence Adherence Adherence p-value
(n=5,278) (n=1,845) (n=302)

Drug-eluting stent used during PCI 71.3% 70.6% 69.2% 0.68

Health IiteracyI

Need help reading hospital materials 0.11
Always 14.8% 15.1% 13.5%
Often 5.3% 4.1% 4.1%
Sometimes 9.2% 8.1% 8.2%
Occasionally 12.3% 10.1% 16.5%
Never 58.3% 62.7% 57.7%
Difficulty learning about my medical condition due to difficulty understanding 0.002
written information?
Always 2.2% 3.5% 4.8%
Often 2.2% 2.2% 4.8%
Sometimes 7.3% 7.9% 10.7%
Occasionally 10.2% 13.5% 14.9%
Never 78.1% 73.0% 64.9%
Confident filling out health-related forms by myself? 0.01
Extremely 61.3% 57.3% 50.3%
Quite a bit 19.1% 20.3% 25.4%
Somewhat 10.7% 11.4% 14.8%
A little bit 4.4% 4.2% 3.6%
Not at all 4.5% 6.9% 5.9%

*
Compared using Chi-square tests for categorical variables and Wilcoxon rank sum tests for continuous variables.
TReported as median (25th and 75th percentiles).

iHeaIth literacy questionnaire introduced in version 2 of the follow-up interview, data available for 54% of this analysis population.

EQ5D VAS indicates EuroQol-5D visual analogue scale; MI, myocardial infarction; PCI, percutaneous coronary intervention; PHQ2, Patient
Health Questionnaire-2 (depression); STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic attack
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Table 2
Morisky Questionnaire Responses
High Moderate Low
Adherence Adherence Adherence
(n=5,278) (n=1,845) (n=302)
Morisky medication adher ence score’ 8(8,8) 7(6,7) 5(4,5)
Sometimes forgets to take heart medications 0 31.7% 82.5%
Forgot to take heart medications in last 2 weeks 0 17.0% 64.2%
Did not take heart medications yesterday 0 5.7% 17.6%
Cut back or stopped taking heart medications without telling doctor because it makes you feel 0 6.4% 20.2%
worse
Stopped taking heart medications because feel like heart condition is under control 0 1.2% 11.6%
Sometimes forgets to take heart medications when traveling 0 8.8% 28.8%
Feels like it is a hassle to stick with heart treatment plan 0 35.4% 47.0%
Never have difficulty remembering to take all heart medications 100% 79.3% 23.5%

*
Reported as median (25th and 75t percentiles).

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Mathews et al. Page 18

Table 3

Pre- and Post-discharge Care

High Moderate Low
Adherence  Adherence Adherence p-value”
(n=5,278) (n=1,845) (n=302)

Pre-discharge

Number of discharge medications 7(6,10) 7(6,10) 7(5,9) 0.11
Prescribed at discharge
Aspirin 98.3% 98.4% 98.3% 0.91
ADP receptor inhibitor 99.5% 99.8% 99.7% 0.18
Statin 95.3% 95.6% 97.0% 0.35
ACEI/ARB 73.4% 75.9% 74.5% 0.11
Beta-blocker 92.5% 93.6% 94.7% 0.14
Cardiac rehab referral 79.5% 79.2% 75.8% 0.43
Cardiology inpatient service 88.7% 88.2% 88.7% 0.82
Provider explained reason for each med 87.4% 83.1% 81.1% <0.0001
Provider explained side effect for each med 63.8% 55.1% 55.0% <0.0001
F/U appointment made before discharge 70.1% 69.5% 63.9% 0.07
Post-discharge care
Physician visit by 6 weeks 63.0% 64.1% 57.6% 0.09
Cardiologist visit by 6 weeks 70.8% 73.0% 65.2% 0.01
No physician visit since discharge 10.3% 8.7% 14.6% 0.004
Cardiac rehab participation 31.2% 29.9% 26.8% 0.23
Current smoker 12.8% 17.5% 24.2% <0.0001
Smoking cessation since discharge¢ 66.6% 57.9% 55.0% <0.0001
Know their most recent blood pressure 72.8% 70.8% 61.3% <0.0001
Day per week of exercise 220 minutes$ 3(09) 3(09) 2(04) <0.0001
Medication management
Assistance from friends 17.5% 18.5% 19.9% 0.43
Pillbox/calendar to keep track of meds 64.8% 64.0% 62.6% 0.65
Understands what to do medications run out 95.5% 93.0% 88.7% <0.0001
Missed an ADP inhibitor in last 4 weeks 4.8% 21.7% 51.5% <0.0001
Never 95.2% 78.0% 48.3%
Once a week 3.5% 13.6% 18.1%
2-3 times a week 1.0% 6.3% 26.1%
4 or more times a week 0.3% 1.8% 7.3%
Medication expenses
>$200/month out of pocket 17.1% 18.6% 15.9% 0.57
Financial hardship with meds 19.7% 25.9% 30.1% <0.0001
Insurance program helps pay for meds 88.7 87.0 81.5 0.0003

*
Compared using Chi-square tests for categorical variables and Wilcoxon rank sum tests for continuous variables.

TRepor‘ted as median (25th and 75th percentiles). Financial hardship meds = patient reported hardship with medication costs,
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t Lo -
Among current smokers at baseline index admission

§Reported as (median, IQR)

ADP indicates adenosine diphosphate; ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; cardiac rehab referral,
cardiac rehabilitation referral made; F/U, follow-up
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