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ABSTRACT

BACKGROUND: Heart failure is one of the most common reasons for hos-
pital admissions in patients aged 65 years and older, with an estimated 1
million hospitalizations annually. In 2010, health care expenditures for heart
failure were estimated to be $32 hillion. Nonadherence to medications and
lifestyle contributes to hospital admissions in up to one-third of patients.
Efforts to reduce readmissions are of critical importance. Pharmacist
involvement in the management of heart failure patients has been shown

to reduce heart failure hospitalizations, with trends towards a reduction

in mortality. Literature is scarce on instruments that clinicians can use to
identify patients at risk for medication nonadherence.

OBJECTIVES: To (a) describe factors that predict medication adherence for
patients with heart failure, (b) evaluate the impact and value of pharmacist
interventions on adherence and outcomes, and (c) assess tools to predict
medication nonadherence in heart failure patients.

METHODS: From inception to September 2013, a search was conducted in
the databases MEDLINE, PubMed, CINAHL, and The Cochrane Library to
identify relevant studies for 3 separate searches, identifying predictors of
medication adherence in heart failure patients, pharmacist involvement to
impact medication adherence, and tools to predict medication nonadher-
ence in this population.

RESULTS: Many significant predictors of both medication adherence and
nonadherence have been identified in heart failure patients. Studies evalu-
ating the effect of pharmacist involvement in the management of heart fail-
ure demonstrated improvements in medication adherence that dissipated
once the intervention was withdrawn. The Morisky Medication Adherence
Scale and the Merck Adherence Estimator are simple and practical tools
that may be useful for identifying nonadherence in heart failure patients.

CONCLUSIONS: Clinicians should be cognizant of factors that may affect
medication adherence in heart failure patients and be aware of instruments
available to predict the risk for medication nonadherence. Pharmacist
interventions should be part of a multidisciplinary system of care initiated
at discharge that involve personal contact and are continued indefinitely in
order to sustain these benefits.
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What is already known about this subject

Heart failure is one of the most common reasons for readmis-
sions in the elderly, with readmission rates as high as 44% within
the first 6 months and more than two-thirds within the first 12
months.

Rates of medication nonadherence in these patients are reported
to be between 40%-60%, and nonadherence to medications and
lifestyle contributes to hospital admissions in up to one-third of
patients.

Pharmacist involvement in the management of heart failure
patients has been shown to reduce heart failure hospitalizations
with trends towards a reduction in mortality; however, few vali-
dated screening tools exist to help clinicians identify patients at
risk for adherence to their medications.

What this study adds

This literature evaluation identified many significant predictors
of both medication adherence and nonadherence in heart fail-
ure patients. These predictors are summarized according to the
World Health Organization adherence model.

The assessment of studies evaluating pharmacist involvement
in the treatment of heart failure demonstrated that the improve-
ment in medication adherence lacked durability once the inter-
vention ceased.

The literature evaluation supports pharmacist interventions as
part of a multidisciplinary system of care initiated at discharge
that involves personal contact continued indefinitely to sustain
adherence and that the Morisky Medication Adherence Scale and
Merck Adherence Estimator are tools that may be useful to iden-
tifying nonadherence in heart failure patients.

eart failure (HF) is one of the most common reasons for
Hhospital admissions in patients aged 65 years and older,
with an estimated 1 million hospitalizations annually.!
The costs are also staggering and were estimated to be $32 bil-
lion per year in 2010." The Readmissions Reduction Program of
the Affordable Care Act currently calls for a 1%-2% reduction in
hospital reimbursement for Medicare patients with HF, depend-
ing on readmission ratios.” Because HF readmissions have been
reported to be as high has 44% within the first 6 months and
more than two-thirds within the first 12 months, efforts to
reduce readmissions are of critical importance.>*
Nonadherence to either medications or lifestyle modifica-
tions is a major cause for readmission and has been found to con-
tribute to hospital admissions in up to one-third of patients.>®
Rates of medication nonadherence in HF patients have varied
widely, with most rates between 40%-60%.” Nonadherence to
HF medication has also been associated with an increase in
cardiac-related events, including emergency department (ED)
visits and hospitalizations, an increase in health care costs, and
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a reduction in quality of life.'* Furthermore, the Candesartan
in Heart Failure Assessment of Reduction in Mortality and
Morbidity (CHARM) study demonstrated that increased adher-
ence to HF medications was associated with a 35% reduction
in mortality (hazard ratio [HR] =0.65, 95% confidence interval
[CI]=0.57-0.75, P<0.0001).”

Efforts to reduce HF readmissions are of critical importance.
Interventions to identify, predict, and reduce nonadherence
have the potential to improve clinical outcomes in HF patients.
Pharmacists are well suited to optimize drug therapy regimens,
identify barriers to medication adherence, and develop ways to
address, as well as educate, patients and the health care team
about medication-related topics.!® Pharmacist involvement in
the management of these patients has been shown to reduce
HF hospitalizations, with trends towards a reduction in mortal-
ity.'” Literature is scarce on instruments that clinicians can use
to identify patients at risk for medication nonadherence. The
objective of this review was to (a) describe factors that predict
medication adherence for patients with HF, (b) evaluate the
impact and value of pharmacist interventions on adherence
and outcomes, and (c) assess tools to predict medication non-
adherence in HF patients.

Methods

Literature Search

The elements of this subject review of medication adherence in
HF patients included a series of electronic literature searches
to identify (a) studies relative to identifying predictors of
medication adherence in HF patients, (b) pharmacist involve-
ment to impact medication adherence, and (¢) tools to predict
medication nonadherence in this population. The studies were
published in English but not exclusive by country of origin.
From inception to September 2013, a search was conducted in
MEDLINE, PubMed, CINAHL (Cumulative Index to Nursing
and Allied Health Literature), and The Cochrane Library to
identify relevant studies for all 3 elements of this review.
Reference lists of relevant articles were also examined by inves-
tigators to identify further studies for inclusion.

The literature search identifying studies characterizing
predictors of medication adherence in HF patients was con-
ducted using the common key words “predictor,” “medication,”
“adherence,” “nonadherence,” “compliance,” “noncompliance,”
and “heart failure.” Studies were narrowed further to include
only those describing use of multivariate regression analysis in
study methods to determine significant predictors of medica-
tion adherence to HF medications.

The pharmacist intervention literature search was con-
ducted using the common key words “pharmacist,” “heart
failure,” “pharmacy,” “multidisciplinary,” and “interdisciplin-
ary” to evaluate any pharmacist intervention in the treatment
of HF patients. All studies that captured medication adherence
were included. The review also included studies that did not
measure medication adherence, but which measured mortality
or hospital admission/readmission outcomes.

» o« » o«

» o«

The literature search to evaluate tools to predict medication
nonadherence was conducted using the common key words
“medication,” “adherence,” “nonadherence,” “compliance,” “pre-
dictor,” “survey,” “questionnaire,” “tool,” “scale,” and “screen-
ing.” Studies were included for those instruments assessed in
disease states other than HF due to a paucity of available tools
validated exclusively in this population.

Descriptive analysis was performed for the included studies
in this review.

» « ”» o«

Results

Predictors of Medication Adherence in Heart Failure
Medication adherence has been defined as the extent to which
patients’ medication-taking behavior corresponds with an
agreed medication regimen from a health care provider."®
There is no gold standard to measure medication adherence,
but a variety of methods have been used in the HF popula-
tion. The most common measures have included prescrip-
tion refill history of HF medications through prescription
insurance claims data, use of Medication Event Monitoring
System (MEMS), patient self-report through questionnaires,
pill counts, or serum drug levels."”

Studies evaluating predictors associated with medication
adherence used at least 1, or a combination of these strategies,
to assess adherence. Two reviews have described various fac-
tors related to medication adherence in HF patients,"* based
on the 5-dimension adherence model initially described by the
World Health Organization (WHO).'® The categories affecting
adherence include patient, condition, therapy or treatment,
socioeconomic factors, and health-system related factors.
Regression modeling using multivariate analysis to account
for confounding variables was typically used to determine
significant predictors of medication adherence or nonadher-
ence. A summarized list of predictors found to significantly
affect medication adherence to HF medications is presented
in Table 1 and organized based on the framework of the
WHO dimensions.®810122152 Table 1 may assist the health care
provider in recognizing predictors that may impact adher-
ence to HF medications. Table 2 depicts a summary of the
studies identifying predictors of decreased®®1021-20.28.2932 gn(
increased?®!»2226-28:3031 HF medication adherence.

Large, observational cohort studies extracting adherence
and demographic data from health insurance claims databases
or HF registries with 2 to 4 years of follow-up data from the
United States found some similar significant predictors for
nonadherence, including male gender or nonwhite race.®*’
Smaller cohort studies in U.S. patients had similar findings
regarding race, where minority or nonwhite race were sig-
nificant predictors for nonadherence.®?! Other interesting
findings from large cohort studies with follow-up ranging from
1 to 5 years in the United States,*?**? Canada,” and European
countries?*? identified those with more severe HF,*" a greater
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Significant Predictors Associated with Adherence to HF Medications

‘WHO Dimensions

Affecting Adherence Associated with Decreased Adherence

)Associated with Increased Adherence

Race

* Minorities?!

* Nonwhite®

* African American823
Gender

 Female??

o Male6,23.24

Patient-related factors

Lapses in attention24

Excessive daytime sleepiness with or without mild cognitive decline+.25

Advanced age (=65 years)??

Gender
* Female29

Education level (number of years)26

Condition-related factors Increased severity of HF27

Greater number of concomitant illnesses?2
Depression28

Higher heart rate??

Poor renal function!2.23 or being on dialysis23
Smoker©-10

Hospitalization
* Previous hospitalization for any reason?3

» Within 6 months of initial admission for HF2°

Hospitalization

* Previous HF admission!2

Therapy or treatment-related
factors

medication schedule!?

Antiarrhythmic use2?

Increased frequency of HF medication dosing (at least twice daily)10.24

Patient-reported changes to daily routine to accommodate HF

Prior use of same class of HF medication?327:29
Concurrent use of cardiac medications2
Concomitant medications??

Patient knowledge of correct dosing times®

Socioeconomic-related
factors

Living alone?’
Patient income?28

No health insurance®

Health literacy30
Reading ability8

Marital status—married3!

Health systems-related factors | Increase in medication copay3?

HF = heart failure; WHO = World Health Organization.

number of concomitant illnesses,?* living alone,** no health
insurance,® higher medication copays, or hospitalization
within 6 months of their initial HF admission®® as significant
predictors for nonadherence to HF medications. Two smaller
observational studies that followed patients for 3 to 6 months
found that twice daily dosing of medication increased the
likelihood of nonadherence to HF medications.!®* Some of
these large cohort studies were in agreement that prior use of
the same class of HF medication was a significant predictor for
improved medication adherence.?>*"? Interestingly, 2 of these
large cohort studies found that concomitant use of at least 3
cardiac medications was a significant predictor for medication
adherence.?”* Smaller observational studies that measured
medication adherence over a 6- to 9-month period with the
ability to administer surveys to patients found that reading
ability,® measured by a reading score assigned after patients
complete a medication skills assessment survey, and health
literacy,®>® measured by using the reading component of the
Short Test of Functional Health Literacy in Adults, were posi-
tive predictors for adherence.
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Predictor studies from large claims or registry data suggest
that clinicians should be aware of racial, social, and finan-
cial disparities that may contribute to nonadherence. Recent
hospitalization and a greater number of patient comorbidi-
ties have also been shown to be predictors for nonadherence.
However, providers have assurance that previous exposure to a
medication in the same class or even being on multiple cardiac
medications along with HF medication improve medication
adherence. Further research should be conducted to evaluate
the impact of health literacy and patient understanding, as
smaller studies show that these correlate with better medica-
tion adherence.

Few studies have further evaluated whether a particular
predictor, with or without a factor of medication adherence,
affected clinical or economic outcomes. Wu et al. (2012)
conducted a series of studies in HF patients to determine
factors affecting event-free survival, factors defined as ED
visits for symptoms of decompensated HF, HF or cardiac
hospitalizations, and all-cause mortality.®® The studies found
that those who were not married (P=0.044),*' those with low
perceived social support combined with nonadherence to HF
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TABLE 2

Studies Assessing Predictors of Decreased or Increased Adherence to HF Medication

Predictor of Adherence Decrease,

Predictor of Adherence Increase,

Author, Year, Design and Number Follow-up Odds Ratio, Risk Ratio, or Hazard Ratio | Odds Ratio, Risk Ratio, or Hazard Ratio
Country of HF Patients Time Period (95% CI) If Reported, P Value (95% CI) If Reported, P Value
Gislason, 200727 Observational, Upto5 Increased severity of HF (requiring > 160 Prior use of same class of HF medica-
Denmark n=107,092 (patients years mg/day of loop diuretic), HR 1.14 (1.05- tion, HR 0.75 (0.71-0.79), P<0.0001 for
using Danish Registry 1.24), P=0.002 for nonadherence to ACEI/ | nonadherence to BB; HR 0.86 (0.83-0.90),
of Medicinal Product ARB P<0.0001 for nonadherence to ACEI/ARB
Statistics) Living alone, HR 1.06 (1.01-1.12), P=0.02 Concomitant medications (3 drugs), HR 0.75
for nonadherence to BB; HR 1.08 (1.04- (0.66-0.84), P<0.0001 for nonadherence
1.13), P=0.0003 for nonadherence to to BB; HR 0.84 (0.74-0.96), P=0.01 for
ACEI/ARB nonadherence to ACEI/ARB
Concomitant medications (2 drugs), HR
0.80 (0.75-0.86), P<0.0001 for nonadher-
ence to BB
Ambardekar, 20096 Observational cohort, 2 years Male, OR 1.274 (1.196-1.358), P<0.0001
United States n=>54,322 (patients for nonadherence
frﬁm th_edGl?t With Nonwhite, OR 1489 (1.358-1.632),
T € Guide }nes-Heart P<0.0001 for nonadherence
Failure registry, 236
participating sites) Smoker, OR 1.683 (1.562-1.814), P<0.0001
for nonadherence
No health insurance, OR 1.421 (1.236-
1.633), P<0.0001 for nonadherence
Setogouchi, 201023 Observational, 1.5to African American, RR 0.77 (0.73-0.94), Prior ACEI/ARB use, RR 1.12 (1.09-1.15),
United States n=46,278 (data from 3.8 years P<0.0001 for adherence to ACEI/ARB; RR | P<0.0001 for adherence to ACEI/ARB
Medicare beneficiaries 0.73 (0.67-0.78), P<0.0001 for adherence Prior BB use, RR 1.13 (1.09-1.17), P<0.0001
from 2 statewide to BB for adherenc’e o BE ' o ’
pharmacy benefit Male, RR 0.91 (0.88-0.94), P<0.0001 for
programs) adherence to ACEI/ARB; RR 091 (0.87-
0.94), P<0.0001 for adherence to BB
Chronic kidney disease, RR 0.91 (0.88-
0.94), P<0.0001 for adherence to ACEI/
ARB
Dialysis, RR 0.78 (0.68-0.89), P=0.000 for
adherence to ACEI/ARB; RR 0.79 (0.69-
0.91), P=0.001 for adherence to BB
Prior hospitalization, RR 0.95 (0.92-0.98),
P=0.001 for adherence to ACEI/ARB; RR 0.95
(0.91-0.99), P=0.007 for adherence to BB
Lamb, 200929 Observational cohort, Up to Renal failure, OR 0.74 (0.58-0.93), P=0.01 | Elderly (=65 years of age), OR 1.26 (1.06-
Canada n=14,198 (patients 12 months | for adherence to ACEI/ARB 1.50), P=0.01 for adherence to ACEI/ARB
Esmg lfoenefmary (_iata— Hospitalization within 6 months of ini- Female, OR 1.19 (1.05- 1.34), P=0.005 for
ir?SCe;n;ri(zlzl) 1 province tial HF admission, OR 0.87 (0.77-0.98), adherence to ACEI/ARB
P=0.02 for adherence to ACEVARB Prior use of ACEI/ARB, OR 1.73 (1.53-1.95),
Elderly (=65 years of age), OR 0.70 (0.51- P=0.0001 for adherence to ACEI/ARB
0.97), P=0.03 for adherence to BB Concurrent use of cardiac medications
Antiarrhythmic use, OR 0.60 (0.43-0.85), (at least 3), OR 1.20 (1.02-1.40), P=0.02 for
P=0.003 for adherence to BB adherence to ACEI/ARB
Hospitalization within 6 months of ini- Prior use of BB, OR 1.32 (1.02-1.70), P=0.03
tial HF admission, OR 0.56 (0.44-0.72), for adherence to BB
P=0.0001 for adherence to BB Concurrent use of cardiac medications
(at least 3), OR 1.31 (1.01-1.71), P=0.04 for
adherence to BB
Cole, 200632 Observational cohort, Upto 12 $10 increase in medication copay for ACEI
United States n=11,003 (patients months associated with a 2.6% decrease in adher-

using pharmacy
claims data from
commercial and/or
Medicare plans)

ence, 95% CI=2.0-3.1,2 no specific OR or P
value reported

$10 increase in medication copay for BB
associated with a 1.8% decrease in adher-
ence, 95% CI=1.4-2.2,2 no specific OR or P
value reported
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Studies Assessing Predictors of Decreased or Increased Adherence to HF Medication (continued)

Predictor of Adherence Decrease,

Predictor of Adherence Increase,

Author, Year, Design and Number Follow-up Odds Ratio, Risk Ratio, or Hazard Ratio | Odds Ratio, Risk Ratio, or Hazard Ratio
Country of HF Patients Time Period (95% CI) If Reported, P Value (95% CD) If Reported, P Value
Granger, 200922 Observational cohort, Median Female, no OR or RR reported, B coeffi-
Multiple n=7,599 (CHARM 38 months | cient -0.049 for adherence, P=0.000
trial that enrolled Greater number of concomitant illnesses,
patients from 618 sites no OR or RR reported, B coefficient -0.041
in 25 participating for adherence, P=0.001
countries)
Higher heart rate, no OR or RR reported, B
coefficient -0.051 for adherence, P=0.000
Calvin, 201221 Observational cohort, 2-3 years Minority, OR 3.18 (2.11-4.78), P<0.0001
United States n=692 for nonadherence
George, 200710 Observational cohort, At least Smoker, OR 2.42 (1.02-5.75), P=0.045 for
Canada n=350 3 months nonadherence
Use of medications twice daily or less fre-
quently, OR 2.35 (1.20-4.60), P=0.01 for
nonadherence
Patients reported changes to daily routine
to accommodate HF medication schedules,
OR 2.35 (1.23-4.52), P=0.01 for nonadher-
ence
Hansen, 200928 Observational cohort, 12 months | Depression, no OR or RR reported,
United States n=314 P<0.001 for nonadherence
Income, no OR or RR reported, P<0.001
for nonadherence
Noureldin, 201230 Observational cohort, 9 months Health literacy level, no OR or RR reported,
United States n=281 P<0.0001 for taking adherence and
P=0.001 for scheduling adherence
Riegel, 201224 Observational cohort 6 months Excessive daytime sleepiness, OR 2.51
United States comparison, n=280 (1.06-5.95), P=0.037 for nonadherence
Two or more medication dosings per day, OR
2.59 (1.14-5.64), P=0.016 for nonadherence
Lapses in attention on psychomotor vigi-
lance task, OR 2.65 (1.14-6.16), P=0.023
for nonadherence
Riegel, 201125 Observational cohort 6 months | Excessive daytime sleepiness without mild
United States comparison, n=280 cognitive decline, OR 0.58 (0.37-0.90),
P=0.014 for adherence
Excessive daytime sleepiness with mild
cognitive decline, OR 0.62 (0.40-0.97),
P=0.037 for adherence
Mockler, 200912 Observational cohort, Up to Creatinine, HR 1.019 (1.008-1.030), Previous HF admission, HR 0.314 (0.138-
Ireland n=183 2 years P=0.005 for nonadherence 0.716), P=0.006 for nonadherence
Wu, 201231 Observational cohort, 3 months A marital status of married, no OR or RR
United States n=136 reported, P=0.033 for adherence
Hope, 20048 Observational cohort, 6 months African American, OR 0.16 (0.06-0.43), Patient knowledge of correct dosing times,
United States n=61 P<0.001 for adherence OR 3.46 (1.66-7.22), P=0.001 for adherence
Reading ability, OR 2.92 (1.12-7.64),
P=0.029 for adherence
Chui, 200326 Observational cohort, 6 months Patient level of education, no OR or RR

United States

n=42

reported, P=0.0069 for adherence

aOrdinary least-squares regression was used to analyze adherence as a function of copayment.
ACEI =angiotensin-converting enzyme inhibitor; ARB=angiotensin-receptor blocker; BB=beta blockers; CHARM = Candesartan in Heart Failure Assessment of Reduction
in Mortality and Morbidity study; CI= confidence interval; HF =heart failure; HR = hazard ratio; mg/day = milligrams per day; OR=odds ratio; RR =risk ratio.
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medications (P=0.02),* and nonwhite race (P=0.026) were
more likely to experience a cardiac-related event.***** Perceived
social support was measured using the Multidimensional
Perceived Social Support Scale, which is a self-administered,
12-item Likert scale to determine the patient’s beliefs about
social support from family, friends, or significant others.

Only 1 study, Cole et al. (20006), evaluated the impact of
medication copay on medication adherence in the HF popula-
tion.*? This study used prescription and medication claims data
to estimate medication costs as predictors of adherence. Cole
et al. found that every $10 increase in medication copay pre-
dicted a 2.6% decrease in adherence to angiotensin-converting
enzyme inhibitor (ACEI) therapy, with the change in adher-
ence associated with a predicted 0.8% reduction in medical
costs and 6.1% increase in hospitalizations for HF. Similar find-
ings were found with a $10 increased copay for beta blocker
(BB) therapy that predicted a 1.8% decrease in adherence, with
the change in adherence associated with a predicted 2.8%
reduction in medical costs and 8.7% increase in hospitaliza-
tions for HF.**

Many significant predictors have been identified that affect
adherence to HF medications. Based on the WHO 5-dimension
adherence model, the majority of predictors are patient-related,
condition-related, or treatment-related factors. Less research is
available on socioeconomic-related and health systems-related
factors that may predict adherence in HF patients, but 1 study
has shown that medication copays impact economic and clini-
cal outcomes in this population.’ Clinicians should be aware
of these predictors to develop possible solutions for any modifi-
able predictors to improve adherence to HF medications.

Pharmacist Interventions to Improve Adherence

Pharmacists play an important role in HF patients’ care.
Randomized controlled studies have shown that pharmacists
improve medication and lifestyle adherence as part of a multi-
disciplinary team.*** Some of these studies also demonstrated
improvements in patients’ clinical outcomes ?0373%-#

Studies Assessing Medication Adherence

A summary of studies evaluating pharmacist interventions
on medication adherence is presented in Table 3.°** One of
the earliest randomized controlled trials that assessed the
effect of intensive pharmacist counseling randomized 100
elderly patients with stable HF in the United Kingdom to a
3-month pharmacist counseling intervention versus standard
care.** Medication adherence, per pill count, was 93% for the
intervention group and 51% for the control group post-inter-
vention (P<0.001). Medication knowledge scores significantly
improved in the intervention group, but not in the control
group, in the areas of awareness of name, purpose, dose, and
adverse effects of medication. More patients in the interven-
tion group (81%) had no edema at the end of the study when
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compared with the control group (49%; P<0.05). The 6-minute
walk test also improved for the intervention group by 20 meters
but worsened by 22 meters for the control group (P<0.001).
However, no correlation was found (r=0.28, P>0.05) between
exercise improvement and medication adherence in the inter-
vention group.

Another early randomized controlled pilot study assessed
the impact of a year-long structured pharmaceutical care pro-
gram in 83 patients at 3 sites in Northern Ireland.” Patients
were randomized to a pharmacist education intervention at
baseline and every 3 months, plus daily weight recordings,
versus usual care. Adherence, as measured by patient-reported
data, showed no significant differences between the 2 groups.
Adherence data, as measured by drug use profiles from refill
records, were only available from a limited number of patients,
making it difficult to draw conclusions about adherence from
this study. Intervention patients did demonstrate significantly
better medication knowledge than control patients at 12
months (P<0.05) and had 14 hospital admissions versus 27 for
control patients (P=0.006).

Bouvy et al. (2003) assessed the effect of 6 months of
monthly consultation from a community pharmacist on loop
diuretic adherence in a randomized controlled trial in 152
patients in the Netherlands.’® Adherence, as measured by
MEMS, was significantly greater in the intervention group,
which had 140 of 7,656 days without diuretics versus 337
of 6,196 days for controls (relative risk [RR]=0.33, 95%
CI=0.24-0.38). There were no significant differences between
the 2 groups in mortality (14% intervention vs. 21% control,
RR=0.6, 95% CI=0.3-1.4) or number of rehospitalizations (32
intervention vs. 42 control, P=0.4). However, this study was
underpowered to demonstrate changes in clinical outcomes.

Another randomized, controlled, single-blinded pilot study
in 134 HF patients in Canada assessed the impact of a single
multidisciplinary educational intervention versus usual care.”
Intervention patients received extensive multidisciplinary HF
education at discharge, and all patients were followed every
3 months for outcomes assessment for 1 year. Adherence
was recorded through refill records, patient diaries, and
MEMS. Though not statistically significant, there were trends
towards less nonadherence in the intervention group compared
with controls for ACEI/ARB (angiotensin-receptor blocker;
RR=0.78, 95% CI=0.33-1.89), BB (RR=0.89, 95% CI=0.28-
2.82), and digoxin (RR=0.79, 95% CI=0.25-2.51). Though
not powered to detect, the composite endpoint of all-cause
mortality, hospital admissions, and ED visits was not signifi-
cantly different between the 2 groups (intervention 60%, con-
trol 67%, HR=0.85, 95% CI=0.55-1.40).

Sadik et al. (2005) assessed structured pharmaceutical care
versus traditional care in 208 HF patients in the United Arab
Emirates.’® The intervention integrated a treatment algorithm,
patient education, and self-monitoring through diary cards.

WWW.amcp.org



The Pharmacist Role in Predicting and Improving Medication Adherence in Heart Failure Patients

Pharmacist Intervention Studies Assessing Medication Adherence

Author, Year, | Design and Number Description of Follow-up
Country of Patients Control Intervention Duration Adherence Outcome Other Major Outcomes
Goodyer, Prospective, Usual care | 3-month 3 months | Per pill count: 93% for Significant improvement in medi-
199540 randomized, pharmacist intervention and 51% for | cation knowledge for intervention
United controlled, counseling control (P<0.01) group but not control (P<0.001);
Kingdom n=100 intervention patients with no
edema 81% versus control 49%
(P<0.05); 6-minute walk test for
intervention patients improved by
20 m but worsened by 22 m for
control (P<0.001)
Varma, 19994 | Prospective, Usual care | Baseline and 12 months | Patient-reported data Significantly better medication
Northern randomized, every 3 months showed no significant knowledge for intervention group
Ireland controlled, pharmacist difference, limited patient | but not control (P<0.053); inter-
n=83 education refill data vention patients had 14 hospital
admissions versus 27 for control
(P=0.006)
Bouvy, 200338 | Prospective, Usual care | Monthly 6 months | Per MEMS: significantly No significant differences in mor-
Netherlands randomized, pharmacist greater in intervention tality (14% intervention vs. 21%
controlled, consultation group (140/7,656 days control, RR=0.6, 95% CI=0.3-1.40)
n=152 without diuretics) ver- or rehospitalizations (32 intervention
sus control (337/6,196 vs. 42 control, P=0.4)
days without diuretics;
RR=0.33, 95% CI=0.24-
0.38)
Gwadry-Sridhar,| Prospective, Usual care | Single, multidisci- 12 months | Per refill records, patient No significant differences in
200542 randomized, plinary education diaries, and MEMS: composite endpoint of all-cause
Canada controlled, intervention trends towards less mortality, hospital admissions, and
single-blinded, nonadherence in the ED visits (intervention 60%, control
n=134 intervention group com- 67%, HR=0.85, 95% CI=0.55-1.40)
pared with controls for
ACEI/ARB (RR=0.78,
95% CI=0.33-1.89), BB
(RR=0.89, 95% CI1=0.28-
2.82), and digoxin
(RR=0.79, 95% CI1=0.25-
2.51)
Sadik, 200536 | Prospective, Usual care | Pharmacist educa- | 12 months | Per patient reported Significantly greater 2-minute
United Arab randomized, tion, treatment data: 82% in interven- walk test distance, at 6, 9, and 12
Emirates controlled, algorithm, and tion versus 34% control, months for intervention versus con-
n=208 self-monitoring P<0.05, lifestyle adjust- trol (136.1 m vs. 114.6 m, P=0.011,
ment adherence 72% in 138.5mvs. 1154 m, P=0.006;
intervention versus 28% 140.2 m vs. 117.2 m, P=0.001,
control, P<0.05 respectively); significant improve-
ments in FVC, for intervention ver-
sus control at 6, 9, and 12 months;
significantly better perceived qual-
ity of life in intervention versus
control (summary AUC=463.5,
95% CI1=433.2-493.9 vs. 637.5,
95% C1=597.2-677.7, P<0.05);
trends towards reduced hospital
admissions (22 intervention vs.
36 control), albeit an increase in
office visits (33 intervention vs. 25
control)
Lopez Cabezas, | Prospective, Usual care | Postdischarge 12 months | Per pill counts: higher in | Significantly less mortality at 12
200637 randomized, pharmaceutical the intervention group at | months (12.9% intervention vs.
Spain controlled, care plus teleman- all time points assessed 29.7% control, P=0.017); percent-
n=134 agement (monthly (2, 6, and 12 months), age of patients readmitted, number

for 6 months, then
every 2 months)

statistically significant

at 2 months (88.2% vs.
60.5%, P=0.002) and 6
months (91.1% vs. 69.0%,
P=0.015)

of readmissions, and hospital stay
days all lower in intervention group
versus control, statistically signifi-
cant at 2 and 6 months but not at
12 months
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Pharmacist Intervention Studies Assessing Medication Adherence (continued)

Author, Year, | Design and Number Description of Follow-up
Country of Patients Control Intervention Duration Adherence Outcome Other Major Outcomes
Murray, 200739 | Prospective, Usual care | Ambulatory multi- | 12 months | Per MEMS and refill Significantly fewer hospital admis-
United States randomized, disciplinary pro- records: at 9 months sions and ED visits in intervention
controlled, tocol, including 67.9%, 95% CI=63.8- versus control (IRR=0.82, 95%
n=314 pharmacist medi- 72.1 control and 78.8%, CI1=0.70-0.95)
cation reconcilia- 95% C1=74.9-82.7
tion, assessment of intervention, a signifi-
patient knowledge cant difference of 10.9%,
and skills, provi- 95% CI=5.0-16.7; at 12
sion of medica- months, no longer signifi-
tions, and educa- cant (3.9%, 95% CI=-2.8-
tion, 9-month 10.7); significantly better
intervention medication timing adher-
ence at 9 months for
intervention (5.9%, 95%
CI=0.4-11.5) but not at
12 months (0.3%, 95%
CI=-5.9-6.5)
Tsuyuki, Prospective, Usual care | Pharmacist or 6 months | Per refill records: no No differences in number of physi-
200443 randomized, nurse discharge significant difference in cian visits, ED visits, or readmis-
Canada controlled, intervention (edu- ACEI adherence between | sions; significant reduction in the
n=276 cation and written the 2 groups (86.2+£29% | number of cardiovascular-related
adherence aids) control vs. 83.5+29% ED visits (49 control vs. 20 inter-
plus follow-up at intervention, P=0.691) vention, P=0.030), the total length
2 weeks, 4 weeks, of hospital stay (627 days inter-
and monthly for 6 vention vs. 1,082 days control,
months total P<0.001), and in average length of
hospital stay (6.6+5.5 days inter-
vention vs. 11.0+9.2 days control,
P<0.001)
Eggink, Prospective, Usual care | Pharmacist dis- 6 weeks | No difference in medica- —
201044 randomized, charge service with tion nonadherence per
Netherlands controlled, medication recon- the Brief Medication
n=85 ciliation, commu- Questionnaire (79.5%
nication with pro- control vs. 78.0% inter-
viders, and patient vention, RR=1.08, 95%
education C1=0.47-2.44)

ACEI=angiotensin-converting enzyme inhibitor; ARB=angiotensin-receptor blocker; AUC=area under curve; BB=Dbeta blocker; CI= confidence interval; ED =emergency
department; FVC= forced vital capacity; HR =hazard ratio; IRR=inter-rater reliability; m = meters; MEMS = Medication Event Monitoring System; RR =risk ratio.

Patients were followed for a period of 12 months. The 2-min-
ute walk test, in meters, was significantly greater at 6, 9, and
12 months for the intervention versus control group (136.1 m
vs. 114.6 m, P=0.011; 138.5 m vs. 1154 m, P=0.006; 140.2
m vs. 117.2 m, P=0.001, respectively). Intervention patients
also showed significant improvements in forced vital capac-
ity, when compared with the control patients at 6, 9, and 12
months. Minnesota Living with Heart Failure Questionnaire
data revealed significantly better perceived quality of life in the
intervention versus control patients (summary area under the
curve [AUC]: intervention 463.5, 95% CI=433.2-493.9; control
637.5,95% C1=597.2-677.7, P<0.05). Likewise, patients in the
intervention group had significantly higher summary scores
for all domains on the SF36 questionnaire with the exception
of general health and physical functioning. At 12 months, the
number of patients adherent to prescribed medications was
significantly higher in the intervention versus control group

(82% vs. 34%, P<0.05). The number of patients adherent to
lifestyle adjustment was also significantly better in the inter-
vention group (72% vs. 28%, P<0.05). Though not statistically
significant, there were trends towards reduced hospital admis-
sions (22 vs. 36), albeit an increase in office visits (33 vs. 25),
in the intervention group versus control group. This study was
unblinded, however, and many outcomes measures, such as
adherence, were subjective.

The effect of postdischarge pharmaceutical care plus
telemanagement versus usual care was assessed in a
randomized, prospective clinical trial in 134 patients admit-
ted for HF in Spain.*” Patients were randomized to standard of
care or the intervention, which included face-to-face discharge
education on disease, medications, and diet in addition to
telemanagement. Telemanagement occurred monthly for the
first 6 months, followed by every 2 months, for a total of 12
months. Adherence, as measured by pill counts, was higher in
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the intervention group at all time points assessed. This differ-
ence was statistically significant at 2 months (88.2% vs. 60.5%,
P=0.002) and 6 months (91.1% vs. 69.0%, P=0.015) but not at
12 months (85.0% vs. 73.9%, P=NS). Similarly, the percentage
of patients readmitted, the number of readmissions, and the
hospital stay days were all lower in the intervention group at
all time points but were only statistically significant at 2 and
6 months and not at 12 months. Patients in the intervention
group experienced significantly less mortality, which was sta-
tistically significant at 12 months (12.9% vs. 29.7%, P=0.017).

One of the largest randomized controlled studies to assess
pharmacist intervention in HF patients was conducted with
314 low-income HF patients in an ambulatory care clinic in the
United States.*® Investigators looked at pharmacist interven-
tion, which consisted of a multidisciplinary protocol, including
medication reconciliation, assessment of patient knowledge
and skills, provision of medications, and verbal and written
patient education, compared with usual care. The intervention
lasted for 9 months, and patients were followed for 12 months.
Medication adherence was assessed using MEMS and refill
records. During the 9-month intervention period, medication
adherence was 67.9% (95% CI=63.8-72.1) in the control group
and 78.8% (95% CI=74.9-82.7) in the intervention group, a
significant difference of 10.9% (95% C1=5.0-16.7). However,
at 12 months, 3 months after the intervention ceased, the
difference in adherence was no longer significant (3.9%, 95%
CI=-2.8-10.7). Similarly, there was significantly better medica-
tion timing adherence in the intervention group at 9 months
(5.9%, 95% CI=04-11.5), which also dissipated at 12 months
(0.3%, 95% C1=5.9-6.5). The pharmacy intervention group
also experienced significantly fewer hospital admissions and
ER visits when compared with the control group (inter-rater
reliability [IRR] 0.82, 95% CI=0.70-0.95).

While most studies demonstrated an improvement in medi-
cation adherence, at least early in the intervention, 2 studies
did not indicate improvement.”*" In a multicenter study,
Tsuyuki et al. (2004) randomized 276 patients discharged
with HF to an intervention consisting of patient education,
adherence aids, written materials, and medication schedule,
conducted by a hospital nurse or pharmacist versus usual care
in Canada.” Patients in the intervention group were contacted
at 2 weeks and 4 weeks, then monthly thereafter. The control
group was contacted monthly only to capture clinical events.
After 6 months of follow-up, there was no significant differ-
ence in adherence to ACEI between the 2 groups (86.2 +29%
vs. 83.5+29%). There were also no differences in the number
of physician visits, ED visits, or readmissions between the 2
groups. There was a significant reduction in the number of
cardiovascular-related ED visits (49 vs. 20, P=0.030), the total
length of hospital stay (627 days vs. 1,082 days, P<0.001), and
in average length of hospital stay (6.6+5.5 days vs. 11.0+£9.2
days, P<0.000).

The effect of a clinical pharmacist discharge service was
assessed in 85 patients with HF in a shorter, randomized inter-
vention study in the Netherlands.** Patients were randomized
to a pharmacist discharge intervention, including medication
reconciliation, communication with providers, and verbal
and written patient education versus usual care. At 6 weeks,
68% of control patients versus 39% of intervention patients
had at least 1 medication discrepancy or error (RR=0.57, 95%
CI=0.37-0.88). However, potential medication nonadherence
as measured by the Brief Medication Questionnaire was no
different between the 2 treatment groups (79.5% control vs.
78.0% intervention, RR=1.08, 95% CI=0.47-2.44).

Studies Not Assessing Medication Adherence

A summary of studies evaluating pharmacist interventions
that did not specifically evaluate medication adherence is
given in Table 4.%* The PHARM study assessed the effect of
pharmacist involvement in HF management, which included
evaluation, therapeutic recommendations, patient education,
and telemonitoring for 6 months in the United States.* Patients
(n=181) with systolic HF were randomized to pharmacist
intervention or usual care. Combined all-cause mortality and
HF events were significantly lower in the intervention group
versus control (4.4% vs. 17.6%, odds ratio [OR]=0.22, 95%
CI=0.07-0.65, P=0.005). This effect was due predominantly
to a reduction in hospitalizations and ED visits rather than
mortality reduction.

Pharmacist involvement in both inpatient and outpatient
care was assessed in 34 patients admitted with HF in a ran-
domized, blinded study in the United States.*® Patients were
randomized to usual care or care with pharmacy intervention
that consisted of corrective action for readmission risk factors,
patient education, and a phone call 3-7 days postdischarge.
After 12 months, 58.8% of control and 23.5% of intervention
patients were readmitted (P<0.05). The combined endpoint of
death and readmission occurred in 82.3% of control patients
and 29.4% of intervention patients (P<0.01).

Another randomized controlled trial conducted in Australia
demonstrated that 1 home-based visit by a pharmacist or nurse
after a HF hospitalization could impact outcomes.”” Patients
(n=97) were randomized to usual care or a home-based visit to
optimize medications, identify early deterioration, and inten-
sify medical follow-up. The primary endpoint, the incidence
of unplanned readmissions plus out-of-hospital deaths within
6 months, was 0.8+0.9 versus 1.4+ 1.8 for intervention versus
control (P=0.03). This effect was caused primarily by a reduc-
tion in readmissions as opposed to death.

Pharmacist involvement for 3 weeks in home care services
for HF patients was also assessed in 154 patients in the United
States.” Patients were randomized to standardized phar-
macy services, including an in-home medication assessment
and 2 follow-up visits plus services from the Visiting Nurses
Association (VNA) or usual care (VNA services only). After 6
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Pharmacist Intervention Studies Not Assessing Medication Adherence

Author, Year, | Design and Number Follow-up
Country of Patients Control Description of Intervention Duration Major Outcomes
Gattis, 19994 | Prospective, Usual care | Pharmacist involvement in HF 6 months | Significant reduction in combined all-cause
United States | randomized, management (evaluation, therapeutic mortality and HF events (4.4% intervention
controlled, recommendations, education) and vs.17.6% control, OR=0.22, 95%
n=181 telemonitoring CI1=0.07-0.65, P=0.005)
Rainville, Prospective, Usual care | Pharmacist involvement in HF manage- | 12 months | Significant reduction in readmissions (58.8%
199946 randomized, ment (corrective action for readmission control vs. 23.5% intervention, P<0.05); sig-
United States controlled, blinded, risk factors, patient education, and a nificant reduction in the combined endpoint
n=34 phone call 3-7 days postdischarge) of death and readmission (82.3% control vs.
29.4% intervention, P<0.01)
Stewart, Prospective, Usual care | Single home-based pharmacy visit to 6 months | Significant reduction in combined primary
199847 randomized, optimize medication, identify early endpoint of unplanned readmissions plus
Australia controlled, deterioration, and intensify medical out-of-hospital deaths (0.8+ 0.9 vs. 1.4+1.8
n=97 follow-up for intervention vs. control, respectively,
P=0.03)
Triller, Prospective, Usual care | Pharmacist involvement in home care 6 months | No significant difference in composite
200748 randomized, (VNA for 3 weeks (medication assessment plus endpoint of all-cause hospitalization or
United States | controlled, services | 2 follow-up visits) plus VNA services death (61% intervention vs. 62% control,
n=154 only) RR=0.98, P=1.0)

CI=confidence interval; HF = heart failure; OR=odds ratio; RR=risk ratio; VNA = Visiting Nurses Association.

months of follow-up, there were no significant differences in
the composite endpoint of all-cause hospitalization or death
(61% intervention vs. 62% control, RR=0.98, P=1.0). In this
study, the pharmacist was not functioning as part of a mul-
tidisciplinary team but rather communicating to prescribers
through written interventions.

Summary of Pharmacist Interventions

Most pharmacist intervention studies with a medication
adherence outcome demonstrated significant improvements
when compared with a control group.’** Two of the larger
and more recent trials indicated that this effect on adherence
lacked durability over time,** possibly from the Hawthorne or
observer effect. Because of the design of these studies, patients
were likely aware that they were in the intervention group.
Despite the fact that control patients were also periodically
contacted to assess for endpoints, intervention patients expe-
rienced greater oversight from study personnel and therefore
may have increased their compliance merely from participa-
tion in a clinical trial. Shorter trials, by design, may have less
sensitivity in detecting differences in medication adherence
because many patients refill their prescriptions 3 months at
a time. Thus, longer trials allowing for more refill opportuni-
ties may be more sensitive in detecting changes in medication
adherence. Adherence may have declined at the completion of
the intervention, and in order to maintain improved adherence,
the interventions must continue.

In addition to improvements in adherence, some pharmacy
interventions were associated with improvements in exercise
tolerance, forced vital capacity, quality of life, and decreased
hospitalizations. In a meta-analysis of 12 randomized con-
trolled trials assessing the impact of pharmacist care activities

in HF patients, pharmacist care was associated with a sig-
nificant reduction in all-cause hospitalizations (OR=0.71, 95%
CI=0.54-0.94, P=0.02) and a nonsignificant reduction in mor-
tality (OR=0.84, 95% CI=0.61-1.15)."" Interestingly, interven-
tions where the pharmacist participated as part of a multidis-
ciplinary team (collaborative care) led to greater reductions in
HF hospitalizations when compared with pharmacist-directed
care (OR=042, 95% CI=0.24-0.74, P=0.002 vs. OR=0.89,
95% C1=0.68-1.17, P=0.41, respectively).

Another meta-analysis assessing comprehensive HF dis-
charge planning and postdischarge support studies also dem-
onstrated that most types of postdischarge support, including
single home visits, home visits plus frequent telephone contact,
and extended home care services, significantly reduced hospi-
tal readmissions (RR=0.75, 95% CI=0.64-0.88, P<0.001).*
However, increased clinic follow-up and/or frequent telephone
contact did not reduce readmissions. The meta-analysis also
found trends towards reduced mortality (RR=0.87, 95%
CI=0.73-1.03, P for heterogeneity=0.06), though most trials
were not powered to assess this secondary outcome. Although
not statistically significant, there were consistent reductions
in length of stay in the intervention groups as well. Though
not pharmacist specific, this analysis suggests that face-to-face
interventions performed at discharge or shortly thereafter, as
opposed to telephone contact, may be more effective at improv-
ing outcomes.’” These data, in addition to evidence supporting
a dissipation of adherence once the intervention is complete,
support the notion that pharmacist interventions should be
part of a multidisciplinary system of care initiated at discharge
that involves personal contact and is continued indefinitely in
order to sustain these benefits.
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Tools to Predict Nonadherence in Heart Failure

It would be helpful if tools were available to assist pharmacists
with identifying patients at risk of medication nonadherence
in clinical practice, so that interventions could be implemented
to prevent or decrease nonadherence. Research shows that
clinicians are poor at predicting medication adherence without
specific aids, often overestimating medication adherence.”
Although many adherence screening tools have been developed
to attempt to predict medication nonadherence, few have been
validated extensively, and still fewer have been specifically
evaluated in a HF population. However, there are some aids or
tools that may be of benefit in HF patients.

Two HF-specific tools have been developed, the Heart Failure
Compliance Questionnaire and the Medication Adherence
Scale.”' The Heart Failure Compliance Questionnaire was
developed in 2001 and has been used to screen for medication
and lifestyle nonadherence in several HF studies.’’> When
compared with the objectively measured MEMS, this tool found
100% of patients reported adherence, while the MEMS found
only 76% adherent, suggesting poor concordance. Therefore,
despite its popularity, the tool has undergone limited validation
and successful correlation with objective measures of nonad-
herence and with adverse clinical outcomes.”'”* Because of this
lack of validation, the tool cannot be recommended for use in
clinical practice until further validation work is conducted.
The Medication Adherence Scale is an 18-item scale that has
undergone initial validation against MEMS in a population
of 100 advanced chronic HF patients (66% New York Heart
Association Class III/IV). Small but statistically significant cor-
relations were found between MEMS and the Attitude subscale
(r=0.30, P<0.05) and the Barrier subscale (r=-0.25 to -0.31,
P<0.05). The scale’s small magnitude of correlations with
MEMS is not impressive, and the 18-question length of the
scale may limit its practicality in clinical practice.

The Morisky Medication Adherence Scale (MMAS) is the
best validated short questionnaire that has been tested in
patients with hypertension or diabetes and in those taking
chronic cardiovascular medications, such as lipid-lowering
agents and ACEIs.>**® The questionnaire was initially validated
in a hypertensive population and found to be correlated with
blood pressure control at 2 and 5 years. It has high sensitivity
of 0.81 and low specificity of 0.44, meaning that if a patient is
found to have high risk for nonadherence with the MMAS, that

Morisky Medication Adherence Scale?

1. Do you ever forget to take your medicine?

2. Are you careless at times about taking your medicine?
3. When you feel better do you sometimes stop taking your medicine?

4. Sometimes if you feel worse when you take the medicine, do you stop
taking it?

aMorisky et al. (1986).>% Scoring: yes=0, no=1, range 0-4 (high risk =0, medium
risk=1-2, low risk=3-4).

result is likely true.”* However, the tool still may miss some
patients who are nonadherent. The 4-item yes/no questions
about past medication use make it a quick and simple tool
to use in practice (Table 5).°* While the 4-item version is the
best validated and tested scale, an expanded 8-item scale has
recently been developed and undergone limited validity testing
in a hypertensive population.” This newly expanded tool may
be a future option after it is tested in more diverse populations,
including those with HF.

The Merck Adherence Estimator is a newer screening tool
developed by Colleen McHorney, a former senior director of
outcomes research at Merck. It has been tested in patients
with chronic asymptomatic diseases, such as hypertension
and hyperlipidemia.”®*° It has not been specifically tested in
patients who have HF, and since HF is a symptomatic condi-
tion, whether the tool would perform as well in this population
is unclear. It asks 3 simple questions with a 6-point response
scale. A numeric score value is assigned to the potential 6
responses to each of the 3 patient questions. Patients can easily
be placed into 3 categories of low to high risk for adherence
based on their total score (Table 6).*>° When compared with
patient self-report, sensitivity was high at 88%, meaning that
88% of nonadherers were accurately classified as medium or
high risk of nonadherence by the Adherence Estimator.® When
compared with pharmacy claims data, the sensitivity was
61.2%, specificity 49.0%, and positive predictive value
68.4%. These numbers mean that 61.2% of those who were
nonadherent with pharmacy claims data were accurately clas-
sified as medium or high risk by the Adherence Estimator;
49.0% of those who were adherent with claims were accurately
classified as low risk on the Adherence Estimator; and among
those who were medium or high risk with the Estimator, 68.4%

TABLE 6 Merck Adherence Estimator?

Agree Agree Disagree Disagree Disagree
Completely |Agree Mostly| Somewhat | Somewhat Mostly Completely
I am convinced of the importance of my prescription medication. 0 0 7 7 20 20
I worry that my prescription medication will do more harm than 14 14 4 4 0 0
good to me.
I feel financially burdened by my out-of-pocket expenses for my 2 2 0 0 0 0
prescription medication.

aMcHorney (2009)%8 and McHorney et al. (2009).%9 Total scoring: 0=low risk, 1-7 =medium risk, 8+ =high risk.
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became nonadherent according to pharmacy claims data.” The
tool is available for patients to self-administer at http:/www.
merckengage.com/rxforhealth/adherence-estimator.aspx or for
provider or patient administration at www.adherenceestimator.
com. It appears to be quite simple to use in practice as long as
a computer is available to use these websites. Use of the tool in
other settings and offline requires more effort to add the total
scores and also needs permission from Merck & Co., Inc. both
of which somewhat limit its practicality.

The Heart and Soul Study evaluated a simple 1-question
survey in patients with stable coronary artery disease (CAD),
rather than HE® Tt asks: “In the past month, how often did
you take your medications as the doctor prescribed?” In the
stable CAD population, nonadherence (patients reported tak-
ing their medications <75% of the time) was associated with
a 2-fold higher rate of subsequent cardiovascular events.”
Unfortunately, the tool has not been tested specifically in
patients who have HF. Its simplicity in having only 1 question
is attractive, but its sensitivity to detect medication adherence
has received limited testing, and it cannot be recommended at
this time in HF patients.

Some validation testing has been done on 4 survey tools for
medication nonadherence, but because of their length, they are
not especially applicable to everyday clinical practice. The Brief
Medication Questionnaire is a 30-item survey that has been
tested in the general population with diabetes, depression, and
other chronic diseases.®" The ASK-20 is a 20-item survey and
is one of the few tools that has been assessed in patients with
HEF, as well as in patients with diabetes and depression.®* The
Self-Efficacy for Appropriate Medication use Scale (SEAMS) is
a 13-item tool that was evaluated in low-literacy patients with
coronary heart disease and other comorbid conditions, with
good internal consistency.®> The Hill-Bone Compliance to High
Blood Pressure Therapy Scale is a 14-item scale, focused specif-
ically on hypertension.®* All 4 of these tools are not especially
practical for routine clinical use because of their length, and
only the ASK-20 was specifically assessed in HF patients.®%*

While the development of adherence screening tools has
been an active area of clinical research in recent years, further
work is needed to create a tool that will be applicable to a HF
population in clinical practice. At the present time, the MMAS
and the Merck Adherence Estimator may be potentially useful
for pharmacists or other health care providers in identifying
nonadherence in HF patients.’**® However, more validation
research of these tools is needed in HF patients.

Discussion

This review provides practitioners with predictors of medication
adherence and nonadherence in HF patients. Furthermore it
provides a comprehensive analysis of studies evaluating phar-
macist involvement in the treatment of HF and a critical analysis
of practical tools for identifying nonadherence in HF patients.

Factors affecting medication adherence are complex and
multifaceted. Nonadherence to HF medication has also been

associated with an increase in cardiac-related events, includ-
ing ED visits and hospitalizations, an increase in health care
costs, and a reduction in quality of life. It is important for
health care providers to recognize predictors of HF medica-
tion adherence. However, more research is needed to further
examine these dimensions where data are lacking, especially
in the areas of socioeconomic and health care systems.

Pharmacists are well suited to optimize drug therapy regi-
mens, identify barriers to medication adherence and develop
ways to address these, and educate patients and the health
care team about medication-related topics. Multidisciplinary
interventions, including pharmacists with both inpatient and
outpatient medical teams, can improve medication adher-
ence and reduce hospital admissions, with the potential to
improve mortality. However, the literature suggests that this
improvement in adherence may lack durability over time.
Therefore, pharmacist interventions should be part of a multi-
disciplinary system of care initiated at discharge that involves
personal contact and is continued indefinitely in order to sus-
tain benefit. There is opportunity for pharmacist involvement
in many systems of care, including inpatient, ambulatory, and
community settings.

Limited data have been published validating simplified
survey tools to proactively identify patients at risk for nonad-
herence to their HF medications. The MMAS and the Merck
Adherence Estimator have only been validated to correlate
with medication nonadherence in non-HF populations, but
their brevity and simplicity make them attractive tools to
incorporate into clinical practice and validate in HF patients.

Limitations

This review was limited to articles published in English. Most
predictor and pharmacist intervention studies took place in
Western developed countries; therefore, the results may be
less generalizable to patients in other countries. Furthermore,
because pharmacotherapy for HF only has an established mor-
tality benefit for patients with reduced ejection fraction etiol-
ogy, most studies only included patients with HF with reduced
ejection fraction. Therefore, providers should use caution when
extrapolating these findings to patients with HF with pre-
served ejection fraction.

Conclusions

Hospital readmissions due to heart failure are common, and
nonadherence to medications and/or lifestyle changes con-
tributes to hospitalization. Clinicians should be cognizant of
factors that may affect medication adherence in heart failure
patients and be aware of instruments available to predict the
risk for medication nonadherence. Pharmacist interventions
should be part of a multidisciplinary system of care initiated
at discharge that involves personal contact and are continued
indefinitely in order to sustain these benefits.
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