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ABSTRACT

Improving medication adherence may have a greater influence on the health of our population than in the discovery of any
new therapy. Patients are nonadherent to their medicine 50% of the time. Although most physicians believe nonadherence is
primarily due to lack of access or forgetfulness, nonadherence can often be an intentional choice made by the patient. Patient
concealment of their medication-taking behavior is often motivated by emotions on the part of both provider and patient,
leading to potentially dire consequences. A review of the literature highlights critical predictors of adherence including trust,
communication and empathy, which are not easily measured by current administrative databases. Multifactorial solutions to
improve medication adherence include efforts to improve patients’ understanding of medication benefits, access and trust in
their provider and health system. Improving providers’ recognition and understanding of patients’ beliefs, fears and values, as
well as their own biases is also necessary to achieve increased medication adherence and population health.

Key Indexing Terms: Medication adherence; Compliance; Nonadherence; Trust; Electronic prescribing. [Am J Med Sci
2016;351(4):387–399.]
INTRODUCTION
Approximately 117 million Americans live with at
least 1 or more chronic diseases, often requiring
multiple lifelong medications for control.1 Improv-

ing medication adherence may have a greater influence
on the health of the population than in the discovery of
any new therapy. Effective medicines are available for
many conditions and yet patients are nonadherent to
their medicine 50% of the time. In certain disease states,
potentially asymptomatic conditions such as hyperten-
sion, the incidence may approach 80%. Patients may
conceal their medication-taking behavior, often moti-
vated by emotions on the part of both provider and
patient. Patient-related factors have a greater influence
predicting adherence than provider-related or payment-
related variables.2 Although most physicians believe
nonadherence is due to lack of access or poor memory,
it is often an intentional choice by the patient. Critical
predictors of adherence are trust, understanding and
provider-patient relationships, which are absent from
current databases. Improving medication adherence is
the “next frontier in quality improvement.”3,4
METHODS
We conducted a MEDLINE database literature

search limited to English language articles published
between January 1, 2010 and May 31, 2015, using
the following search terms: medication adherence,
diabetes mellitus and cardiovascular disease. Of the
684 articles retrieved, those that did not address
medication adherence in the abstract were excluded,
leaving 149 for inclusion in the review. Additional
references were obtained from citations within the
retrieved articles.
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GENERAL ASPECTS OF MEDICATION
ADHERENCE

Medication-taking behavior is complex, requiring
multifaceted strategies to effect improvement. Since
the 2003 World Health Organization report on medica-
tion adherence, little has improved and adherence
remains dismal at an estimated 50%.5 The “best prac-
tices” for disease control are often difficult to attain as
the “key”—medication adherence—is needed to reach
better health outcomes.

Medication adherence is defined as the extent to
which a patient adheres to the prescribed dose and
interval of their medication regimen. Patients are consid-
ered adherent to their medication when the number of pills
absent in a given period divided by the number of pills
prescribed by the physician in that same period is greater
than 80%. One can miss almost a week of medication
during a month and still be considered adherent.

Various other methods have been described to
measure medication adherence. Approaches include
self-reported surveys, pill counts, drug levels, physio-
logical measures, pharmaceutical claims, electronic
medication monitoring and physician ordering in elec-
tronic health records (EHRs). Each method has inherent
limitations, and a combination of these measures is used
in studies, leading to substantial heterogeneity in the
evidence base.

Recent literature has used pharmaceutical claims to
study medication adherence using insurance-based data
sources to evaluate medication refill patterns. This
approach provides information on the rate of medication
possession by patients, which may or may not accu-
rately correlate with actual medication taking. The
pharmaceutical claims report a medication possession
6 Southern Society for Clinical Investigation.
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ratio (MPR), a proportion of days covered (PDC) or a
cumulative medication gap to provide objective measure
of medication adherence information. MPR is the num-
ber of days of medication supplied within the refill
interval per number of days in the refill interval. To
calculate this ratio, at least 2 medication refill dates are
needed (eg, index date and at least 1 refill). The PDC is
the total days of all drug(s) available per day in the
follow-up period. The PDC provides more conservative
estimate when multiple medications are used concom-
itantly. The PDC also avoids double-counting days of
medication coverage because a day is only counted if all
medications are available on that day. The PDC values
range from 0-1. Medication persistence is defined as
“the duration of time from initiation to discontinuation of
therapy.”6 This is resulted as the percentage of individ-
uals remaining on therapy (persistent) during a specified
time interval. Nonpersistence occurs when the patient
stops taking a medication on their own initiative.

The EHR that tracks physician ordering and patient
refilling of chronic medications now offer an opportunity
to capture otherwise undocumented cases of primary
nonadherence or nonpersistence. Before EHR medica-
tion data, medication adherence may have been greatly
overestimated as first-fill rates were not easily available.
This is of paramount importance as 25–40% of patients
do not fill a primary prescription.7 Patients filling index
prescriptions (first prescription) is crucial as filling this
first prescription has shown to improve clinical out-
comes. For example, increasing primary adherence to
diabetic or antihypertensive medications yielded a
3-fold reduction in hemoglobin A1c levels and signifi-
cantly lowered blood pressure readings.8,9
CONSEQUENCES
Medication nonadherence leads to poor outcomes,

increasing healthcare service utilization and overall health-
care costs. Nonadherence to cardiovascular medications
FIGURE 1. Adherence leads to total healthcare savings. This analysis
medication adherence and the total annual cost of health services with
Increases in medication spending combined with the decreases in medica
resulted in an average benefit-cost ratio of 10.1:1 for hypertension, 8.4:1
Roebuck et al.15)
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has been associated with increased risks of morbidity and
mortality.10,11 As the U.S. population ages, the need to
medically manage multiple chronic illness increases.12

Medication nonadherence is estimated to lead to between
$100 and $300 billion of avoidable healthcare costs in the
United States annually, representing 3–10% of total U.S.
healthcare costs.13 It has been estimated that health-
related productivity loss costs are 2.3 times higher than
the direct healthcare costs.14

In 2007, Roebuck et al studied the relationship
between medication adherence in patients with chronic
vascular conditions (congestive heart failure, hyperten-
sion, diabetes and dyslipidemia) and the use and cost of
healthcare services. In patients with chronic vascular
diseases, adherence reduced total annual healthcare
spending, despite an increase in pharmaceutical costs.
Annually, medication adherence in patients with 1 or
more chronic vascular conditions resulted in a reduction
of average medical spending by $8,881 in congestive
heart failure, $4,337 in hypertension and $4,413 in
diabetes (Figure 1).15 Improved adherence to diabetes
medication could avert 699,000 emergency department
visits and 341,000 hospitalizations annually, for a saving
of $4.7 billion.16
TRUTH
Nonadherence to medication is often hidden. The

critical first step in improving adherence is uncovering its
presence. In a study by Lapane et al,17 83% of patients
would never tell a provider that they were not going to fill
a new prescription, although providers estimated only
9% would withhold such information. Patients are often
reluctant to disclose their true medication-taking behav-
ior for a variety of reasons, unsure of their provider’s
reaction to their nonadherence. Just as illiteracy is often
hidden from employers and even family, so nonadher-
ence often remains concealed. Clues to poor literacy
include missed appointments, excuses such as leaving
of over 135,000 individuals examined the relationship between
congestive heart failure, hypertension or diabetes or all of these.

l spending (primarily from lower hospital and emergency room costs)
for congestive heart failure and 6.7:1 for diabetes. (Adapted from
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Medication Adherence
their eyeglasses at home or promising to read informa-
tion later. So too, clues to identify nonadherence include
nonaligned pill counts, missed refills, escalating thera-
pies without improvement in clinical measures, presence
of depression or use of alternative medicines.18

In clinical practice, assessing adherence is usually
accomplished by self-report. Studies have shown that
this may overestimate adherence by 200%.19 Asking the
patient if they are taking their medicines is necessary but
not sufficient. The veracity of the patient’s response may
depend on how the question is asked and who is making
the inquiry. During medication reconciliation, a member
of the healthcare team reviews the list of medications
and asks if refills are needed, inquires about side effects
and affordability and adds any new medicines or supple-
ments to the medication profile. An opportunity to
discuss whether or not a patient is regularly taking the
medicines or has stopped a medicine or has questions
about the medicines is rarely provided. An assumption
is made that if the list on screen matches the pill bottles
at home then adherence has been addressed. The
important question of whether the medicines are ac-
tually being taken often has not been asked. Therapeu-
tic decisions are then based on inaccurate assumptions
of adherence, which can lead to escalation of therapies
if clinical metrics such as HbA1c or blood pressure
are not at goal. This may lead to catastrophic con-
sequences, especially upon hospital admission, as the
patient can be abruptly started on their listed medicines
with resultant hypotension or hypoglycemia. These
symptoms may occur days after admission and not
be readily attributed to medicines started in the
hospital.
A Nonaccusatory Approach Is Critical
The manner in which the patient is queried regarding

their medication-taking behavior has a great influence on
whether the patient shares their actual adherence his-
tory. A consistently blame-free environment must be
present for the patients to feel comfortable sharing their
nonadherence, whether by direct inquiry or completion
of a questionnaire. If patients reveal that they have not
been adherent and the response by any healthcare team
member is less than empathetic, the patient may avoid
future revelations of their nonadherent behavior.
Who Assesses Adherence Influences the Response
It is often unclear who has ultimate responsibility for

assessing adherence in any given practice setting.
Encouraging patients to disclose their behaviors may
be challenging as well as time-consuming, often
assigned to the medical assistant or patient tech. That
person may or may not have the trust of the patient or
the skills or both to evaluate adherence. The most
effective person to assess adherence is the healthcare
team member who the patient most trusts and the most
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES � Copyright © 201
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experienced person at suspecting and identifying non-
adherence, which may vary by practice.

Increased adherence has been demonstrated in
studies which reflect social or cultural interactions
between patient and physician such as sex concordance
or country of physician’s education. Familiarity with the
provider or the institution increases adherence as dem-
onstrated by studies measuring the influence of con-
tinuity of care (ongoing relationship over time), especially
in patients with diabetes.3,20
Emotional Barriers to Revealing True
Medication-Taking Behavior

What motivates patients to conceal actual medication-
taking behavior? Patients’ emotions may suppress the
truth. Several emotions or biases are common.
Social Desirability Bias: Patients Tell the Provider What
They Think the Provider Wants to Hear21

Patients’ actions are based on their knowledge and
experience as are providers. Knowing that the provider
believes that the medicine should be taken, failing to
follow the recommendations might be viewed as an
affront to the skill and competence of the provider.
When nonadherent patients do not have the oppor-
tunity to discuss their concerns about a medicine, they
may feel that they have no alternative to offending the
clinician but to hide their actions. Once nonadherence
is identified, the provider may respond emotionally,
feeling angry and frustrated that their advice was not
followed (why is my advice not followed or trusted?),
hopeless that as providers they have done their job
(I am providing evidence-based recommendations),
betrayed that the patient was not more forthcoming
(why would my patient hide it from me?) or irritated
that they incorrectly escalated therapy based on
wrong patient-provided information. All these reac-
tions contribute to the patient’s unwillingness to be
honest. People prefer to answer in the affirmative
leading to “white coat adherence” (initiating medica-
tions 1 or 2 days before office visit). Adherence for
several days to insulin results in glucose at control,
however, only when hemoglobin A1c testing became
routine could adherence over 3 months be assessed
accurately.
Fear of Being Admonished or Punished
The provider-patient relationship may be viewed as

unequal. The provider is often viewed as having more
education, knowledge and power. Finding that advice is
not being followed may result in reprimands for patients’
“foolishness,” accusations of distrust in the provider or
lack of appreciation for the provider’s time. These all
result in an unpleasant experience that the patient is
likely to avoid in the future, promoting the cycle of
nondisclosure.
6 Southern Society for Clinical Investigation.
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As more pay for performance models are instituted,
poorly controlled blood pressure and diabetes measures
may adversely affect the physician’s personal income
and publicly reported quality-of-care measures may
reflect poorly on the provider. Patient and physician
can appear in this case to be adversaries rather than
partners. Unintended consequences may occur, subtly
encouraging the patient to seek care elsewhere.
Fear of Embarrassment
Patients may be embarrassed to reveal that their

financial situation prevented their ability to obtain their
medicines. Altruism, placing the needs of others before
one’s own may lead patients to sacrifice financial
resources to provide support for other family members’
needs. Altruism is valued by physicians and patients
alike and is a key attribute of our profession, but the
same motivation may contribute to patients’ nonadher-
ence. Patients may fear appearing foolish or less edu-
cated by asking questions regarding the need for or
duration of a medicine regimen.

ASSESSING ADHERENCE, TRUST AND
LITERACY

Measurement of adherence is a complex process
with no gold standard. Numerous methods have been
used. Direct measurements of adherence (body fluid
assays of drug or direct observation of taking medicines)
are resource driven and not well adapted to clinical use.
Indirect measurements, both subjective and objective,
rely on self-reporting such as the Morisky Scale, TABS:
Tool for Adherence Behaviour Screening, MAR-scale:
Medication Adherence Reasons-scale, pill counts either
manually or electronically and increasingly, review of
pharmacy refill records such as MedsIndex, MPR.22

Relying on the latter, especially mail order refills,
assumes that because the patient is in possession of
the medicine, the medicine is being taken. This results in
overestimation of adherence. Refills obtained from alter-
native pharmacies may lead to underestimation.23 The 8-
item or 4-item Morisky Scale is frequently used. It is
simple, measures intentional and unintentional causes of
nonadherence, has been validated across disease states
and internationally and is available in a short form for
screening. Simple self-reported measures of nonaher-
ence have been shown to be valid even in depressed
patients.24 Multiple methods may be required to identify
patients most in need of intervention.

Important factors influencing adherence including
trust, patient understanding and satisfaction, provider-
patient communication and social support cannot be
easily obtained from administrative databases. Efforts to
measure the quality of the physician-patient relationship
have been elusive. Current interventions have had a
small influence on improving adherence, therefore meas-
urement of additional factors influencing adherence are
vital. The 10-item Health Care System Distrust Scale
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developed by Rose et al25 is 1 such tool. Once non-
adherence is identified, the critical second step lies in
understanding the reason for nonadherence.

Institutions adopting “universal precautions” against
nonadherence and health illiteracy, encourage clinicians
to assume patients may not take their medicine or
understand directions until proven otherwise. Instead
of asking “do you have any questions?” and asking
“what are your questions?,” allowing the patient to feel
that asking questions is normal and welcomed.
OBSTACLES TO ADHERENCE:
PATIENT PERSPECTIVE

Mistrust
Studies have demonstrated a direct effect of trust in

the physician or health system on medication nonadher-
ence, delay in seeking care and failure to keep appoint-
ments. This effect is unrelated to racial and ethnic
concordance of patient and provider.26 Although trust
is increasingly identified as an important predictor of
adherence, widespread healthcare-related distrust has
grown significantly and is pervasive among all socio-
demographic groups. Determinants of this mistrust
include less continuity of care with personal physicians,
increased access to and conflicting medical information,
cost containment strategies that include restricted
access, disclosures of unethical research, medical errors
and malpractice. Increasing distrust may annul advance-
ments in medical knowledge, negatively impacting
patient satisfaction, adherence and patient-provider
relationships (Figure 2).25

Mistrust, though prevalent in all sociodemographic
groups, is consistently higher in certain minorities. In
view of the health disparities and historical treatment of
the African-American community, trust plays an even
greater determinant of healthcare outcomes in this
population. Racial discrimination, centuries of mistreat-
ment and the infamous Federally funded clinical Tuske-
gee Syphilis Study performed in the latter half of the 20th
century contribute to mistrust especially among African
Americans. The U.S. Public Health Service enrolled 399
impoverished farmers with syphilis and observed the
natural history of syphilis from 1932-1972 withholding
penicillin after it became available.27,28 Research studies
that contradict prior guidelines such as the effect of
estrogen on heart disease, may lead to confusion and
continued mistrust from the patients’ perspective as do
frequent drug recalls.

Financial relationships between physicians and phar-
maceutical companies have been highlighted and legis-
lation has been enacted to prevent undue influence on
physicians. In a study by Grande et al, 55% of patients
believed their physician received gifts from pharmaceut-
ical companies. Younger patients and those of higher
socioeconomic status were more likely to believe that
gifts were received by their physicians, and this belief
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES
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FIGURE 2. Building Trust. Trust is a critical factor in an effective relationship. A provider perceived as competent but uncaring would be
respected but not trusted. A provider perceived as caring but incompetent would be viewed with affection but not trusted. Trust develops when
both caring and competence are present. (Adapted with permission from Paling J.41)
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was associated with lower physician trust and twice the
distrust in the healthcare system.29

Patients’ Beliefs and Preferences
Goethe’s statement that “belief is not the beginning

but the end of all knowledge” highlights the importance
of understanding the power of beliefs and how difficult
they are to counter by relying purely on additional
educational materials. The latter has been shown to be
ineffective in the face of strong belief, yet often the only
tool relied upon to change behaviors. Individual patients’
adherence is influenced by their time perspective.30

Some patients are oriented to the present and others
to the future, resulting in a preference for immediate
rewards versus delayed gratification. Stressing the need
to ingest a medicine now, to reap abstract rewards in the
distant future may not be considered an imperative, as
patients may not feel they have a future to look forward
to.31 Taking a medicine to prevent death from a heart
attack in some distant future may not motivate a patient,
as they may feel succumbing in this way may be
preferable to a death from cancer or stroke.

Latino cultural concepts such as “machismo” versus
“caballerismo” were found by Galvan et al32 to have
effects on adherence. The stereotypical machismo char-
acteristics of being strong, invulnerable and in control
were associated with nonadherence and denial of ill-
ness. Patients believing that God or a higher power
determined their health were more likely to be non-
adherent, and this is of greater significance in the
African-American community.33 Patients may be adher-
ent to one medicine and nonadherent to another
depending on varying attitudes about each of the
medicines, referred to as selective adherence.

Low Health Literacy or Numeracy
An enormous barrier to the health of the population

is poor literacy. This is often hidden during the health-
care encounter. More than 85% of patients ashamed of
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES � Copyright © 201
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their reading limitations hid their limited literacy from
coworkers and approximately 50% hid it from their
children.34 The U.S. Department of Education landmark
study in 2003 noted that only 12% of American adults
had “proficient” health literacy, whereas 35% have basic
or below basic health literacy, resulting in their inability
to read a medicine bottle or poison warning.35

Numeracy, referring to the ability to understand
numbers, is a key element of health literacy, and low
numeracy scores are associated with lower understand-
ing, less use of health information and more health
crises. Calculating the difference between a sale price
and a regular price was difficult for almost half the
population according to the National Adult Literacy
Survey. Even literate patients are often challenged by
poorly written or contradictory instructions as demon-
strated by a study of highly educated patients in which
16% incorrectly answered questions about which num-
ber represents the larger risk—1%, 5% or 10%. Almost
one-quarter of medical students also have been found to
have difficulty with basic numerical tasks.36 Less numer-
ate patients do not trust information provided in numer-
ical form and are more likely to view it as inaccurate
while they are more likely to base decisions on non-
numeric sources including emotions and trust or distrust
in their health system.37

Patients often lack an understanding of the need for
chronic daily medicine, as missing a dose in most
asymptomatic conditions rarely leads to an immediate
undesirable symptom. Recommending an action such
as taking a pill every day so that something would not
happen is counterintuitive. Understanding the difference
between “controlled” and “cured” leads to misunder-
standing and leads to a sense of “dependence” on a
drug. Campaigns against drug dependence are perva-
sive, highlighting the national epidemic of substance
abuse and drug dependence. It is challenging for
patients to understand if they are on lifelong therapy
and why they would not become dependent on it.
Patients may be concerned that if hypertension is only
6 Southern Society for Clinical Investigation.
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controlled when taking the medicine, they may have
become “dependent.”

Complex written instructions may be challenging to
understand even for the most motivated patient. The
number of variables regarding timing for each medicine
(empty stomach, full stomach, at bedtime, avoiding lying
down, avoiding certain foods, etc.), frequency of doses,
varied prescribers, varied pharmacies, varied date of
refills, co-pays, tiers, formulary, nonformulary, daily and
weekly may simply be too confusing or too time-
consuming to manage. Increased frequency of doses
is inversely related to adherence as with each additional
daily dose, adherence decreases by 10%.

Conflicting Medical Information
The study of patients with chronic illness by Car-

penter et al38 found that greater than 80% of patients
received conflicting information from physicians, media
and the internet, and they were associated with lower
adherence. This has been clearly demonstrated by
noting that when web-searching the term vaccination,
greater than 70% of findings are antivaccine, contribu-
ting to alarming low adherence to vaccine recommen-
dations.39 Direct to consumer medicine advertisements
include a long list of side effects, often including “death”
followed by a solicitation for legal services if harmed,
consequently leaving the patient at best perplexed and
at worst fearful of taking the medicine.

Fear of Side Effects
Patients fear that medicines may do more harm than

good. Side effects experienced personally or by others
and concern regarding potential side effects influences
behavior.40 When patients feel forced to choose
between side effects or control of an asymptomatic
surrogate marker, it is not surprising that the patient may
intentionally nonadhere. When uncertainty exists about
risk and benefits, people tend to either fully accept or
reject the evidence. Patients are more likely to assess
risk emotionally than by weighing the facts.41

Three-quarter of patients in 1 study reported that
potential adverse medication effects were not discussed
by their physician.17 Side effects such as hair loss, ace
inhibitor–related chronic cough, weight gain, sexual
dysfunction from selective serotonin reuptake inhibitor
drugs, impotence, fatigue, depression from beta block-
ers and gynecomastia from spironolactone frequently
occur with commonly used drugs. Diarrhea upon initia-
tion of metformin is to be expected and yet patients may
not be aware that resolution would occur within the
week if metformin is continued. Restarting the drug after
a brief 3-day drug holiday may result in recurrence of the
initial diarrhea necessitating re-titration.

Depression
Patients with depression are 3 times more likely to

have poor medication adherence and poor health
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behavior.42 Depression is common especially in patients
with diabetes and contributes to poor adherence to
medication, physical inactivity, poor glycemic control,
reduced quality of life, disability and increased health-
care cost.43-47 The American Diabetes Association has
modified its guidelines to recommend routine screening
for depression in diabetic patients, especially in patients
with poor adherence.48 Even subclinical depression
symptoms represent a major prognostic risk factor for
poor medication adherence and poor health behavior.
During a year-long evaluation, less than half of the
patients with depression were recognized, less than
one-third of depressed patients received antidepressant
prescriptions and only approximately 7% of patients
received adequate psychotherapeutic treatment.49

Serna et al50 noted that in patients treated for depres-
sion, adherence was only 22% among patients during
the first 4 months of treatment and 56% of patients
discontinued medicine within 1 year.

Forgetfulness
Forgetting to take medicines is a common reason for

nonadherence but accounts for only 30% of all non-
adherence, although providers incorrectly attribute a
greater proportion of nonadherence to this barrier.51

Identifying the type of forgetting is critical to properly
tailoring a solution. A busy person who missed a few pills
due to work or life pressures requires a different inter-
vention than the patient with mild cognitive impairment.

Demographics
Generally as age increases, so does adherence. The

influence of marital status, sex, ethnicity and level of
education on adherence is mixed. Understanding, rec-
ognizing and agreeing with the treatment plan is more
importantly associated with adherence than is formal
level of education. Patient-provider race concordance
plays a minor role in the relationship as long as there
is a shared understanding of the goals of the visit.
Black patients’ adherence levels were reflective of their
perceived quality of communication with their white
providers.52

OBSTACLES TO ADHERENCE: PROVIDER
PERSPECTIVE

Unaware of Patient’s Nonadherence
Physicians may count on the medication reconcilia-

tion process to reveal nonadherence and are unaware of
barriers to revealing the truth of patient’s medication-
taking behavior. Few physicians ask patients detailed
questions about medication adherence to reveal missed
medications or doses of medications. Physicians may
not have the skills to unmask medication-taking behav-
ior. Simply asking a question, “Are you taking your
medications?” is inadequate. The art of unmasking
medication nonadherence requires direct, open-ended
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES
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questions spoken in an encouraging manner. Believing
that medication nonadherence is the “fault” of the
patient is an uninformed and destructive model. The
physician may feel time pressured, burdened or lack
motivation to ask more detailed questions to assess
medication adherence.53 Physician burnout is associ-
ated with reduced adherence to treatment plans leading
to decreased clinical outcomes.54

Uncoordinated Care and Polypharmacy
Patients with chronic medical diseases are suscep-

tible to polypharmacy, often taking 5 or more medica-
tions for their medical disorder.55 Having multiple
physicians including primary physicians, consultants
and out of network physicians caring for 1 patient may
increase the risk of inappropriate polypharmacy.
Approximately 28% of older people in the United States
are receiving polypharmacy.56 Refill consolidation refers
to the number of pharmacy visits required to obtain
prescribed medications. Ideal refill consolidation is pro-
vided by mail order as no visits are necessary. Greater
numbers of prescribers and pharmacies, and less refill
consolidation are associated with decreased medication
adherence.

Every year, 1 in 3 adults aged 65 years or older have
1 or more adverse reactions to a medication or medi-
cations.12,57 The total estimated healthcare expenditures
related to the use of potentially inappropriate medica-
tions is $7.2 billion.58 The American Geriatric Society
Beers Criteria is designed to improve care of older adults
by reducing their exposure to potentially inappropriate
medications. These medications should be avoided as
they have a greater risk of harm than benefit, for people
aged 65 years and older.59

Failure to Communicate Critical Information
When prescribing a new medication, physicians

often fail to communicate critical information of medi-
cation use to patients. Physicians discuss adverse
effects, the frequency of medication and timing of
dosing less than 60% of the time. When prescribing
lifelong therapy, most physicians do not address the
duration of therapy.60 Not surprisingly, some patients
stop medications if the directions state “Take 1 pill every
day for 90 days,” by taking the directions literally. Most
physicians fail to inform the patient of the need for
lifelong therapy for several reasons. Survey results
indicate that physicians fear doing so would lengthen
the visit, or cause patient resistance or a sense futility, as
well as being uncomfortable delivering unwelcome
messages.

SYSTEM OBSTACLES

Cost and Access
Co-payments have a negative influence on adher-

ence. Each co-pay dollar is associated with a diminished
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odds ratio of adherence by 0.55.61 Barely 21% of
physicians reported knowledge of their patients’ out-
of-pocket expenses.62 Though decreasing co-pays or
cost improves adherence, studies have shown that even
when medicine is free or co-pays are decreased, low-
ering cost has only a small influence on improving
adherence.63 Social disparities, even in systems with
universal access, still affect medication adherence.64

Generic Medications
Approximately, 80% of all medications prescribed

are now generic, which has increased access and
lowered costs. However, U.S. trademark laws result in
the physical appearance of generic pills varying greatly.
Changing sources of each generic drug may lead to its
changing appearance each time it is refilled. Each
generic medication may change its appearance at each
refill, leading to highly variable appearance of their pills
over the course of a year.

Hospital Discharge
Hospital discharge can be a complex, challenging

transition, often confusing for patients and caregivers
and can contribute to medication nonadherence, errors
and adverse events. Estimates suggest that almost half
of patients encounter at least 1 medical error after
discharge, most commonly involving medications and
anywhere between 12–23% of patients experience an
adverse drug event.65,66 At least half of patients have at
least 1 unintended medication discrepancy on admis-
sion, many potentially harmful. The most common
discrepancy is omission of a home medication.
Restricted hospital formularies may necessitate medi-
cation changes in the hospital that are not always
reversed on discharge. When discharging a patient,
physicians typically go over the medication list very
quickly (if at all), and may explain the discharge plan
utilizing medical jargon. Physicians tend to overestimate
their communication skills as well as patients’ compre-
hension of their explanations, may not leave enough
time for questions, and confirm patient understanding
only 15% of the time.67,68 Discharge summaries,
designed to help facilitate transitions in care, are not
available 75% of the time by the first postdischarge. On
a review of discharge summaries, a list of discharge
medications were absent from 2–40% of summaries.69

SOLUTIONS
A review of 78 randomized trials found relatively few

complex interventions and no one simple intervention to
improving long-term medication adherence and health
outcomes.70 A variety of approaches are necessary.

Patient Solutions
“Brown bag review” refers to a patient bringing in all

medicines to each clinic visit in order for the provider to
assess medication-taking behavior by pill count, refills
6 Southern Society for Clinical Investigation.

sciweb.org

393

http://www.pharmacyteaching.com


Brown et al
and discussion. Together the provider and patient can
discuss each drug while looking at the medicine
together. This is an opportunity to remind the patient
that the color and shape of a drug may change over time
as the source of generic drugs changes. Providing a
simple list of an individual’s medications before the visit
in the waiting room for review, can save time and begin
the reconciliation process. Instructions to circle the
medications for which refills are needed and put a
question mark next to any medication for which the
patient questions the need, facilitates assessment of
medication-taking behavior without lengthening the visit.
“Ask me 3” is a publicly available communication tool
provided by the Partnership for Clear Health Communi-
cation and encourages patients to become active mem-
bers of the team.

The program encourages each patient to ask the
following questions:
(1)
39
What is my main problem?

(2)
 What do I need to do?

(3)
 Why is it important for me to do this?
Education and Health Literacy
As patients may recall as little as 50% of content

discussed during a medical encounter, for patient edu-
cation to be effective it must be multipronged, individ-
ualized and delivered in a variety of methods and
settings outside the examining room.71 Numerous
resources are available in multiple languages and rely
heavily on pictographs or video.

PROVIDER SOLUTIONS

Assume Nonadherence
Inquiring about medication-taking behavior in a non-

judgmental and blame-free atmosphere is key. All mem-
bers of the team must adhere to this approach. If a
patient confides their nonadherent behavior to a team
member, only to have the physician reprimand the
patient for their aberrant behavior, the patient may
conceal the nonadherence from all team members.
Develop a Trusting Relationship
In order to develop trust, patients must perceive that

the provider has both a high level of competence as well
as a sense that the provider cares for the health of the
patient to develop trust (Figure 2). Trust develops with
time and may require several visits with the same
provider over months and years. Providing the “golden
moment” upon first meeting a patient, giving them
undivided, uninterrupted attention takes less than 1
minute and sets the tone for an effective encounter.
Patient-centered communication can enhance patient
trust and promote active patient involvement in the
medical decision-making process.
4

Referring patients to peer-reviewed websites domains
such as .org, .edu and .gov provides a more consistent
evidence-based resource. For patients requesting a “nat-
ural”medicine, reassurance that metformin is derived from
the French lilac may improve acceptance of the therapy.

Oral hypoglycemic medications adherence decreased
in patients with diabetes when patient-physician com-
munication is suboptimal.72 In a study of patients with
human immunodeficiency virus infection, an 18%
increased odds of adherence was associated with a
1-point increase in patient trust.73 Highlighting and
celebrating even small achievements leads to continued
engagement.

Physician communication training programs may
significantly improve the physician’s ability to engage
in patient-centered communication and elevate patient
satisfaction. Available, organization-supported commu-
nication courses, coaching programs or educational
resources to improve the quality of communication
between provider and patient are needed.

Once nonadherence is identified, responding to the
patient with appreciation for being forthcoming and
sharing their behavior is critical. Recognizing their rea-
son for nonadherence as legitimate leads to a fruitful
nonconfrontational discussion is followed by a tailored
solution. Responding with motivational interviewing
techniques is helpful.
Improve Continuity of Care
Long-term relationships between physicians and

patients are important in developing trust, effective
communication and continuity of care. These interper-
sonal relationships may lead to better information shar-
ing, as physicians are more familiar with their patient’s
medical history and medication usage. Longitudinal
relationship with the primary care physician is associ-
ated with reduced likelihood of hospitalization, emer-
gency room visits, lower healthcare expenses and
greater satisfaction with care.74,75 In patients with dia-
betes, continuity of care is associated with higher
adherence to medication as well as superior health
outcomes.76
Engage the Family
Self-care in diabetes is associated with improved

glycemic control, reduction of complications, hospital-
ization and improvement in quality of life. Diabetes self-
care activities include healthy eating, being physically
active, monitoring of blood sugar, compliance with
medications, good problem solving, healthy coping skills
and risk-reduction behaviors.77 However, some family
members are nonsupportive and may sabotage patient’s
efforts to perform these healthy behaviors. Nonsuppor-
tive family members are associated with decline in
adherence to the patient’s diabetes medication regi-
men.78 It is important to understand the role of the family
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES
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TABLE. Tools to improve medication adherence.

Self-reported medication measures
Morisky Medication Adherence Scale http://c.ymcdn.com/sites/www.aparx.org/resource/resmgr/Handouts/

Morisky_Medication_Adherence.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2562622/pdf/nihms52858.pdf

Adherence to Refills and Medication Scale to Diabetes
Medicine (ARMDS-D)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3915929/pdf/nihms534942.pdf

Summary of Diabetes Self-Care Activities Medications
Subscale (SDSCA-MS)

http://care.diabetesjournals.org/content/23/7/943.full.pdf

Duke-UNC Functional Social Support Questionnaire http://www.adultmeducation.com/AssessmentTools_4.html
Trust with Their Physicians Scale(TIPS) http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609434/pdf/nihms433915.pdf

Medication adherence challenges/solutions
Pill appearance https://www.acponline.org/multimedia/
Prescription drug label mistakes https://www.acponline.org/multimedia/
Pill card http://www.ahrq.gov/patients-consumers/diagnosis-treatment/treatments/

pillcard/index.html
CardioSmart med reminder https://www.cardiosmart.org/Tools/Med-Reminder?w_nav=Blog
Screen for health literacy http://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/

tools/literacy/index.html
Rapid estimate of adult health literacy http://www.adultmeducation.com/AssessmentTools_1.html
Health literacy video of physician interviews with
patients (AMA Health literacy video)

https://www.youtube.com/watch?v=BgTuD7l7LG8

https://www.youtube.com/watch?v=cGtTZ_vxjyA
Medication adherence resources for healthcare team http://ndep.nih.gov/hcp-businesses-and-schools/HealthCareProfessionals/

medication-adherence/
Medication adherence learning module https://www.stepsforward.org/modules/medication-adherence
Prescription drug assistance https://www.pparx.org/

http://www.rxassist.org/
Communication

Adherence to type 2 diabetes management plans:
developing successful patient interactions

http://www.medscape.org/viewarticle/823213

Motivational interviewing http://www.adultmeducation.com/FacilitatingBehaviorChange_2.html
Mayo Clinic shared decision-making aide http://shareddecisions.mayoclinic.org/decision-aid-information/

decision-aids-for-chronic-disease/diabetes-medication-management/
Patient-physician communication: empowering patients
to ask questions

http://www.npsf.org/?page=askme3

Medication Adherence
support and identify nonsupportive family member
behaviors.

SYSTEM SOLUTIONS
Many of the solutions have been discussed previ-

ously. In this section, we emphasize areas that were not
discussed earlier (Table).

Lower Cost and Improve Access
Policy interventions to reduce co-payments or

improve prescription drug coverage improve medication
adherence. Thus, value-based insurance design with
reduced co-payments for services and medications
should result in improvements in medication adherence
and disease control, and reductions in healthcare
costs.79 Sokol et al80 in an observational study of greater
than 130,000 patients found that with greater adherence
there were higher medication costs, but also a net
reduction in overall healthcare costs and an estimated
return on investment of 7:1 for diabetes and 4:1 for
hypertension.
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Medication Reconciliation at Hospital Discharge

When preparing patients for discharge in the hospi-
tal, the plan for obtaining medications should be
discussed. Insurance coverage or lack thereof and
potential medication costs should be the information
that patients are aware of before discharge. Balling
et al81 found that using a transition of care pharmacist
during hospital discharge, helped address insurance
issues related to medication coverage. This pharmacist
intervention appeared to result in reduced hospital
readmission rates.

Medication reconciliation is a method of reducing
medication discrepancies, which can potentially lead to
adverse drug events. This process starts on admission.
At discharge, changes to dosing, frequency or new
medications should be clearly marked for patients, as
should home medications that have been discontinued.
Mueller et al82 conducted a systematic review in 2012
and found that various interventions involving pharmacy,
information technology and multidisciplinary teams
(such as hospital physician, emergency physician and
6 Southern Society for Clinical Investigation.
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nurses), successfully decreased medication discrepan-
cies and potential adverse drug events.

The medication reconciliation literature is most
robust for pharmacist-led interventions. Using trained
nurses or pharmacists to obtain preadmission medica-
tion histories improved the accuracy of admission
medication reconciliation from 40–95%.83,84

A total of 2 initiatives have synthesized best practices
and offer toolkits for hospitals and clinicians to optimize
the medication reconciliation process, the Medications at
Transitions and Clinical Handoffs program and the Multi-
Center Medication Reconciliation Quality Improvement
Study.85,86 As lack of resources for medication reconcilia-
tion is a barrier for many institutions, Multi-Center Medi-
cation Reconciliation Quality Improvement Study
investigators suggested focusing most on the admission
history, where most errors occur, and directing resources
to the patient population at highest risk for adverse drug
events, such as the elderly, those with multiple comorbid
conditions or those on numerous medications.

An emerging method for improving and increasing
safety of admission medication reconciliation is the use
of prescription drug monitoring databases. Many states
currently have prescription drug monitoring databases of
varying utility.87

Evidence is emerging on the importance of engaging
patients in medication reconciliation. Heyworth et al88

found that engaging patients in a web-based medication
reconciliation tool to verify their medication regimens and
clarify inaccuracies identified 108 medication discrepan-
cies and 23 potential adverse drug events, with nearly
50% of the potential adverse events classified as serious.
Coleman et al89 demonstrated that innovations such as a
medical record owned and maintained by the patient,
decreased hospitalization rates at 30 and 90 days (8.3%
versus 11.9%, P ¼ 0.048; 16.7% versus 22.5%, P ¼ 0.4).

Many innovations are in the process of being trialed.
At 1 center in the United States, discharge conversa-
tions are recorded and provided to the patient to listen to
again once they are at home, to ensure important
discharge points are not missed. This has resulted in a
56.9% improvement in Hospital Consumer Assessment
of Healthcare Providers and Systems scores for the
discharge communication domain.90

Hospitals should provide in-house filling of prescrip-
tions to avoid transportation issues and ensure compliance,
if patients are amenable. Fischer et al91 also found reduced
nonadherence to medications when e-prescriptions are
utilized. Studies have shown that postdischarge phone
calls can help detect and resolve medication issues early
after discharge. Home healthcare nursing services for high-
risk patients can also help ensure that medications are
obtained and taken properly on discharge.92
Improve Refill Efficiency
Improving refill consolidation works toward the goal

of having all chronic medications filled for a patient at
396
one time. Mail order results in 100% refill consolidation.
Policies to allow pharmacies to dispense a few addi-
tional pills (medication synchronization) to allow the
medicines to come into “phase” so that all medications
can be refilled on the same day decreases this barrier.
Refilling medications for 15 months at one time or for
even 365 days eases burden. Identifying who it is that
picks up a family member’s prescriptions, and sending
the order to a convenient location for that person may
save caregiver time. Changing from routine 6-month
refills to 1 year for most chronic medications can save
significant time. In a study of over 100,000 patients by
Curkendall et al,93 more patients using mail order were
adherent versus nonadherent, that is, 22.4% versus
13.5%, respectively. Indication-based prescribing that
includes the reason for the medication with the direc-
tions increases patient understanding.

Provide the Necessary Time Required to Develop
Trust

Uncovering true medication-taking behavior and
relationship building requires time and institutional com-
mitment to provide resources to achieve this goal.
Escalating therapy in response to “resistant” hyper-
tension or diabetes although being unaware that the
patient is nonadherent, results in wasted time and
potentially harmful therapy. A nonadherent patient with
hypertension and diabetes, admitted to the hospital is
likely to be prescribed their listed home medications
along with new therapy, leading to patient harm
such as hypotension or hypoglycemia or both several
days later.

Develop Team-Based Care
The current emphasis on population health, out-

comes, healthcare reform and system evolution makes
it essential that future models of care take full advantage
of the growing number of nurse practitioners, physician
assistants, pharmacists and medical assistants all con-
tributing to improving patient understanding, engage-
ment and adherence, as well as community educators.
Centers for Medicare & Medicaid Services reimburses 10
program hours of initial diabetes education followed by 2
hours in each subsequent year.94 Only if every member
of the team thoughtfully evaluates the medication-taking
behavior and in a blame-free setting, obstacles to
adherence would be addressed. Just as we move to
assume that poor health literacy is present, adjusting our
approach to assuming that nonadherence is present
would lead to improved recognition.

Effectively Use Technology
Innovative methods are needed to assist with non-

adherence. Effective use of the EHR enables providers
to define alerts for primary nonadherence of critical
medications such as antiplatelet therapy following
implantation of a drug-eluting stent. This allows for an
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES
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intervention to a specific patient, improving adherence
and averting a stent thrombosis that may result in
myocardial infarction and rehospitalization. More than
90% of adults in the United States are mobile phone
owners and more than half of smartphone owners have
used their phone to get health information.95,96 Mobile
phones are the most commonly used form of technology
worldwide and have the potential to influence large
populations. Thus, a movement to use mobile health to
enhance self-management of chronic disease, to deliver
health education and to assist patients to improve
medication adherence may be practical. Mobile phone
text messages may promote adherence to antiplatelet
therapy within 30 days after myocardial infarction or
percutaneous coronary artery intervention or after
both.97 In patients with diabetes after the emergency
room visit, daily health text messages to promote
knowledge, healthy eating, exercise, self-efficacy and
medication-taking reminders have improved medication
adherence.98 The use of mobile health technology may
provide an innovative, practical and inexpensive means
to promote medication adherence.

CONCLUSIONS
Improving medication adherence may have a greater

influence on the health of the population than any new
medical discovery. Adherence to prescribed therapies
for patients with chronic diseases can prevent or delay
the onset of complications, reduce hospitalization risks
and decrease healthcare costs. As Director of the
Agency for Healthcare Research and Quality, Carolyn
Clancy, MD, declared, “Medication adherence is Amer-
ica’s new drug problem.”99

Medication adherence is influenced by numerous
variables. Trust, communication and empathy are not
easily measured by current administrative databases but
are associated with medication adherence. These fac-
tors may have a far greater influence on the medication
behaviors of patients and explain the elusive challenge
of improving adherence. Efforts to improve patients’
understanding of medication benefits, access and trust
in their provider and health system need to be included
in the multifactorial solutions to improve medication
adherence. Efforts to improve providers’ recognition
and understanding patients’ beliefs, fears and values,
as well as their own biases need to be addressed
simultaneously if improvements in medication adherence
and ultimately population health are to be achieved.
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