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 Medication adherence has received a great deal of attention over the past several dec-
ades; however, its definition and measurement remain elusive. The authors propose 
a new definition of medication self-management that is guided by evidence from the 
field of health literacy. Specifically, a new conceptual model is introduced that decon-
structs the tasks associated with taking prescription drugs; including the knowledge, 
skills and behaviors necessary for patients to correctly take medications and sustain 
use over time in ambulatory care. This model is then used to review and criticize current 
adherence measures as well as to offer guidance to future interventions promoting 
medication self-management, especially among patients with low literacy skills. 

Taking prescribed medicine has long been recognized as one of  the most essential 
self-care activities performed by patients to promote their health. Medication non-
adherence is estimated to cost the U.S. health care system more than $100 billion 
annually and is linked to more than 125,000 deaths each year (Bosworth et al., 2011; 
Ernst & Grizzle, 2001). As prescription drug use in the United States continues to 
rise, the salience of promoting safe, appropriate medication use will only become even 
more important from a public health perspective (Gu, Dillon, & Burt, 2010). Gaining 
a concrete understanding of patient roles and responsibilities in outpatient settings is 
necessary to develop and implement comprehensive strategies to support these behaviors. 
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Although medication adherence has received an unprecedented amount of attention 
over the past several decades, its definition and measurement continue to remain elusive 
(Andrade, Kahler, Frech, & Chan, 2006; Cramer et al., 2008; Farmer, 1999; Haynes 
et al., 2005; Osterberg & Blaschke, 2005). Debates over the correct terminology to use to 
describe related behaviors are common (Cramer et al., 2008; Steiner & Earnest, 2000). 
Consequently, its measurement is often challenging, cumbersome, and costly (Farmer, 
1999). As a result, adherence is typically operationalized as a limited set of behaviors, 
such as filling a prescription or taking doses of a medication. This emphasis has, over 
time, simplified the way we think of medication use and has directed attention away from 
the diverse series of steps a patient must take to self-manage medications in ambulatory 
care (Osterberg & Blaschke, 2005). Simplistic conceptualizations of medication use have 
become even more problematic as patients are increasingly being prescribed multiple 
medications (Gu et al., 2010). To take these multidrug regimens safely and appropriately, 
patients must engage in a number of behaviors that vary in complexity and require an 
even greater knowledge and skill set (Wolf, Curtis, et al., 2011). 

Herein, we propose a new definition of medication use that is guided by relatively 
recent yet extensive evidence that has emerged from the field of health literacy. Specifi-
cally, we introduce a new conceptual model that deconstructs the tasks associated with 
taking prescription drugs, including the knowledge, skills and behaviors necessary for 
patients to correctly take medications and to sustain proper use over time in ambula-
tory care. The field of health literacy in its entirety has made invaluable contributions 
to this particular topic of research inquiry and to the broader mission of understand-
ing the cognitive and psychosocial demands that are placed on patients as a result of 
performing requisite health behaviors. 

 “Unintentional Nonadherence”: The Role of Health Literacy 

Evidence suggests that health literacy, or “the degree to which individuals have the capac-
ity to obtain, process, and understand basic health information and services needed to 
make appropriate health decisions,” plays a significant role in determining how well 
patients can manage medication regimens in ambulatory care (Institute of Medicine, 
2004; Kutner, Greenberg, Jin, Paulsen, & White, 2006). Findings from the health literacy 
component of the 2003 National Assessment of Adult Literacy indicate that more than 
75 million Americans have basic or below basic health literacy skills and are likely to 
experience difficulties taking prescription drugs safely and appropriately (Kutner et al., 
2006). Supporting these results, a substantial number of the more than 500 original inves-
tigations examining health literacy skills and health outcomes have targeted medication 
use, and found a relationship between health literacy and individuals’ understanding of 
prescription instructions, knowledge of their medication’s purpose and side effects, ability 
to correctly use an inhaler or other device, and adherence to a regimen over time (Davis, 
Wolf, Bass, Thompson, et al., 2006; Kalichman et al., 2008; Muir et al., 2006; Williams, 
Baker, Honig, Lee, & Nowlan, 1998; Wolf, Davis, Tilson, Bass, & Parker, 2006).

Although the field of health literacy has produced valuable research demonstrat-
ing the association between patient literacy skills and a number of medication-related 
behaviors and outcomes, it has also influenced the way in which health behaviors are 
conceptualized (DeWalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Institute of 
Medicine, 2004). The proficiency of an individual to perform a set of self-care behav-
iors—not just their motivation or activation to manage their personal health—has 
been given greater recognition with this new field of study. What has followed has been 
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a greater appreciation for the complexity of demands placed on patients by a health 
care system (Institute of Medicine, 2004). This perspective has shifted the focus from 
viewing the root cause of problems with nonadherence being the patient (i.e., lack 
of desire or interest) to the quality and navigability of health systems and the way in 
which health information is provided to patients (Institute of Medicine, 2004; Parker 
& Ratzan, 2010). 

In addition to enhancing our understanding, the field of health literacy has pro-
vided valuable guidance on how interventions should be designed to better account 
for patient knowledge and skills (Doak, Doak, & Root, 1996; Institute of Medicine, 
2004; Pignone, DeWalt, Sheridan, Berkman, & Lohr, 2005). The first step in develop-
ing a health literacy–informed intervention is often to deconstruct the health behavior 
in question (Wolf et al., 2009). This process of breaking down the health behavior 
enables the researcher to gain a full understanding of its various components. This 
helps to identify tasks that may present the most difficulty for patients with limited 
literacy skills as well as to ascertain what information is crucial for patients to engage 
in the behavior (Doak et al., 1996). In terms of medication use, there are a number of 
steps patients must take to manage a drug regimen safely and effectively in outpatient 
care. Understanding these steps can advance the field, better informing future inter-
ventions and ensuring that selected measures of medication use are appropriate. 

 Deconstructing Medication Self-Management: 
Defining the Model 

Numerous terms, including adherence, self-management, compliance, concordance, and 
persistence, are routinely used to describe patients’ use of prescribed medications over 
time (Cramer et al., 2008; Osterberg & Blaschke, 2005). Although the similarities and 
differences between each term have been discussed extensively in scientific literature, 
no one term or definition has been universally accepted (Osterberg & Blaschke, 2005; 
Steiner & Earnest, 2000). For our conceptual model, we have elected to use the term 
medication self-management and to define it as “the extent to which a patient takes 
medication as prescribed, including not only the correct dose, frequency and spacing, 
but also its continued, safe use over time.” 

Considering this definition, it is possible to deconstruct medication self-management 
to identify the series of  steps a patient must take to safely and effectively take their 
medications in ambulatory care (see Figure 1). Because the focus of  this model is 
on outpatient settings, the model begins after the physician encounter and assumes 
that the patient has been prescribed a medication that they are responsible for 
self-administering.

 Step 1: Fill 

After the physician encounter, the first step that patients must take to self-manage 
their Rx regimen is to fill and pick up their prescription. Evidence suggests that this 
step is often not taken, because approximately a quarter (24%) of prescriptions for 
new medications are never filled (Fischer et al., 2011; Fischer et al., 2010). Drug cost, 
poor understanding of why the drug is necessary, and fear of side effects have been 
cited as potential root causes of this phenomenon; poor provider–patient commu-
nication is likely to lead to misunderstandings (Dimatteo, 2004; Golin, DiMatteo, 
& Gelberg, 1996; Kennedy, Tuleu, & Mackay, 2008). Furthermore, with the recent 
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implementation of e-prescribing, patients are less likely to receive tangible reminders 
of new medications, such as a written prescription on a prescriber’s pad. With fewer 
prompts, patients may be even less likely to fill new, electronically prescribed medica-
tions, at least initially (Bergeron et al., in press). 

 Step 2: Understand 

Once the patient obtains his or her medication, the next step is to learn how to take 
the drug safely and appropriately. The ability to name, identify, and understand how 
to take medications in one’s medication regimen is a fundamental yet often overlooked 
part of medication self-management. Patients must be able to track what they are tak-
ing, why they are taking it, and how it should be taken to ensure safe and effective use. 
This has become increasingly difficult given that patients’ drugs are frequently changed 
by prescribers and/or switched for generic alternatives by their insurer (Catz, Kelly, 
Bogart, Benotsch, & McAuliffe, 2000; Colley & Lucas, 1993). In addition, patients 
taking complex regimens may have trouble differentiating instructions for each drug 
(Hoffman & Proulx, 2003). Studies have reported that almost 75% of primary care 
patients cannot accurately identify their medication regimen, and almost half  (46%) 
misinterpret either the dose (i.e., how many pills to take) or timing (i.e., when to take 
each dose daily) of a prescription (Davis, Wolf, Bass, Thompson, et al., 2006; Persell, 
Bailey, Tang, Davis, & Wolf, 2010). Patients with limited health literacy skills have 
been consistently shown to have greater difficulty understanding medication instruc-
tions (Davis, Wolf, Bass, Thompson, et al., 2006; Wolf, Curtis, et al., 2011). 

 Step 3: Organize 

In addition to understanding how to take a medication correctly, it is essential for 
patients to organize and plan their medication use around their daily schedule. Given 
that almost 40% of older adults are now taking five or more prescription medications, 
integrating a new medication into an existing regimen and efficiently organizing this 
regimen has become increasingly important (Gu et al., 2010). Consolidating medica-
tion use is likely to promote adherence. Studies have repeatedly shown a link between 

 Figure 1. Model of medication self-management. (Color figure available online.) 
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dosing frequency and medication use; the greater the dosing frequency, the less likely 
patients are to consistently take medication (Coleman et al., 2012; Saini, Schoenfeld, 
Kaulback, & Dubinsky, 2009). Despite this, a recent study demonstrated that many 
patients unnecessarily overcomplicate medication use by not consolidating a complex 
regimen so that it can be taken the minimum number of times per day (Wolf, Curtis, 
et al., 2011). On average, patients in this study dosed a multidrug regimen seven times 
daily (range = 4–14) when it could have been correctly dosed in four. Perhaps not sur-
prisingly, patients with limited literacy skills were more likely to overcomplicate the 
hypothetical regimen. Organization and planning is important even among adults taking 
a single medication; tying medication use to a specific time, place, and/or daily activity 
supports consistent use (Liu & Park, 2004). 

 Step 4: Take 

Estimates indicate that patients take fewer than 50% of the doses that they are pre-
scribed (Haynes et al., 2005). Forgetfulness, unclear label instructions, side effects, lack 
of regimen familiarity, lack of symptoms, and loss of interest may be potential deter-
minants of failure to take medications correctly and consistently (Farber et al., 2003; 
Wu, Moser, Lennie, & Burkhart, 2008). In addition, patients may take less medication 
than prescribed to conserve their medication supply and reduce drug-related costs 
(Piette, Heisler, & Wagner, 2004). 

 Step 5: Monitor 

To ensure safe use, patients must be vigilant when taking medicine and be aware of the 
safety profiles of medicines in their regimen (Institute of Medicine, 2006). Knowledge 
of potential side effects, risks, and warnings allows patients to connect symptoms to 
medication use and seek appropriate action before an adverse drug event (Institute of 
Medicine, 2006). Yet, past studies have found that 54% of patients struggle to compre-
hend common warnings associated with medicines, and less than 10% routinely attend 
to this information (Davis, Wolf, Bass, Middlebrooks, et al., 2006; Wolf et al., 2006). 
In one study, patients with limited health literacy skills were 3.4 times more likely to 
misunderstand warning labels than were patients with adequate health literacy (Davis, 
Wolf, Bass, Middlebrooks, et al., 2006).

 Step 6: Sustain 

The final step of effective medication self-management is to sustain safe and appropriate 
medication use throughout the duration of the prescription. Despite the importance 
of this step, evidence suggests that patients often reduce or discontinue use of their 
medications over time, with deleterious effects (Ho et al., 2006; McHorney & Spain, 
2011). Busy lifestyles, unpleasant side effects, and perceptions that a medication is inef-
fective or no longer necessary are frequent root causes of discontinuation (McHorney 
& Spain, 2011; Park et al., 1999). In addition, patients may be unaware of the need to 
refill and continue a medication due to inadequate provider-patient counseling. The 
evidence on the relationship between health literacy and sustained medication use is 
mixed; some studies have shown a strong relationship between limited literacy skills and 
poor adherence, while other have shown no relationship or even an inverse association 
(Gazmararian et al., 2006; Kalichman et al., 2008; Muir et al., 2006; Paasche-Orlow 
et al., 2006). 
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 Implications for Measurement 

A model of medication self-management, such as the one proposed, provides a far 
more comprehensive examination of the range of tasks, that individuals must suc-
cessfully perform to manage their medication regimen. In addition to advancing our 
understanding, this model can also be used to demonstrate how currently available 
measures of adherence are inadequate. 

For example, direct measures of adherence, which involve drug assays to evaluate 
the presence of the drug or a metabolite in blood or other bodily fluid, may be the 
most definitive proof that a drug has been taken (Farmer, 1999; Osterberg & Blaschke, 
2005). However, these analyses do not convey exactly when and how a medicine was 
taken (Osterberg & Blaschke, 2005). Also, these metrics (a) are not available for all 
drugs and (b) are costly and invasive. Although biologic measures would work well 
with patients regardless of their literacy skills and may be the gold standard for deter-
mining whether a medication has been taken, they provide little to no information on 
patients’ ability to fill, understand, organize, or monitor their medication use. Objective 
measures, such as pharmacy claims data or pill counts, have the benefit of appearing 
unbiased and are, in most instances, more feasible and cost effective than direct, bio-
logic measures (Farmer, 1999). Pharmacy records are often used to determine whether 
patients have completed the fill step on the appropriate date. Although a necessary 
first step, filling a medication does not equate to taking a medicine safely and appro-
priately. This is therefore a limited view that does not consider the subsequent tasks 
that are crucial components of  medication self-management. Pill counts involve 
calculating the expected vs. actual number of pills left in a patient’s Rx container. A 
central assumption of this method is that any missing pills have not only been taken by 
the patient, but have been taken correctly, as prescribed. This may not be suitable for 
patients with limited literacy skills, as it assumes that patients can complete the under-
stand step described above (Wolf et al., 2006). Last, electronic monitoring, which has 
become available through technology such as the Medication Event Monitoring 
System (MEMS), has become an increasingly popular method of objectively measuring 
adherence in research settings. MEMS caps electronically record the exact date and 
time that an Rx container is opened; this methodology assumes that opening a con-
tainer equates to taking the medication inside. Under these assumptions, MEMS caps 
can offer detailed reports on when patients take a medication and if  they sustain use 
over time. However, they cannot provide exact information on how much medication, 
if  any, is taken by a patient (i.e., the understand step) or how regimens are managed 
(i.e., the organize step) unless MEMS caps are placed on all medications in a patient’s 
regimen. It is unfortunate that the cost of MEMS caps is often prohibitive, especially 
for patients taking multiple drugs; the method is often unsuitable for clinical applica-
tions and small research studies (Farmer, 1999). 

Next, self-report measures are inexpensive, quick to administer and can be 
used to identify psychosocial barriers and facilitators affecting patient adherence 
(Farmer, 1999; Osterberg & Blaschke, 2005). As such, they are the most commonly 
used method of  assessing adherence in clinic settings and are also used in many 
research studies (Garber, Nau, Erickson, Aikens, & Lawrence, 2004). However, evi-
dence indicates that self-report often overestimates adherence and may be affected 
by social desirability and recall bias, affecting their usefulness (Garber et al., 2004). 
A number of  self-report measures exist, each with their own strengths and limita-
tions. Medication diaries or self-administered questionnaires have been shown to 
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produce results that are more consistent with objective measures (Garber et al., 
2004). However, these may not be suitable for patients with low literacy skills as 
reading and filling out forms can be particularly challenging for these patients (Insti-
tute of  Medicine, 2004). Administered questionnaires can vary greatly in terms of 
questions asked and potential response options; each would need to be reviewed 
individually to determine their concordance with the model and appropriateness 
for patients with literacy challenges. Broadly speaking, many common self-report 
measures examine psychosocial barriers and beliefs about medication-taking (i.e., 
the Morisky scale, the Medication Adherence Rating Scale); these scales are essen-
tially measuring factors that commonly influence a patient’s ability or desire to take 
or sustain medication use without considering many of  the other steps in the model 
(Morisky, Green, & Levine, 1986; Thompson, Kulkarni, & Sergejew, 2000). Others 
ask patients to recall the number of  pills taken or doses missed for a particular medi-
cation, therefore focusing on the take step (Jerant, DiMatteo, Arnsten, Moore-Hill, 
& Franks, 2008; Wolf, Bennett, Davis, Marin, & Arnold, 2005). The framing of  such 
measures may be problematic, as patients are often unaware of  the correct dosage of 
a medication (i.e., the understand step) and may therefore respond inaccurately to 
questions about missed doses. 

To our knowledge, no existing measure of medication self-management is able to 
address the full range of tasks patients face in order to successfully manage medica-
tion regimens. Given the criticism that has been directed at each of the current mea-
sures, many believe that multiple measures should be used to triangulate around the 
behavior (Institute of Medicine, 2008; Liu et al., 2001). This can be problematic, as 
methods are not entirely clear on how to reconcile and incorporate the findings from 
these very diverse tools. And even in this instance, clinically meaningful information 
pertaining to the nature of self-management problems are difficult to collate, leaving 
health care providers and researchers alike with insufficient information to formulate 
effective responses to the problem. For example, cost incentives for refills or switching 
to generic alternatives may help patients afford to fill their prescriptions, but would 
not address issues around misunderstanding. Nor would basic education about a new 
medication accommodate patients’ needs to more efficiently consolidate their entire 
regimen into a daily schedule. 

 Next Steps: Better-Informed Interventions 

We believe that a new assessment is needed, one that not only identifies that a concern 
exists, but also offers precise detail as to the nature of the medication self-management 
problem. A more comprehensive assessment of medication self-management would 
not only be novel in terms of its measurement capabilities, but also could serve as an 
integral component of a multifaceted intervention strategy. Embedding use of this 
tool into routine clinical care would help create a signal to a provider that their patient 
is having difficulty managing their medication regimen and could identify the spe-
cific steps of medication self-management that are the most challenging. Given the 
increasing adoption of electronic health records and available consumer technologies 
that can be leveraged in health care with ease,  we may find ample opportunity to cre-
ate medication self-management clinical tools that can be well-informed to confirm 
adequate patient understanding and proper use at routine intervals. The need for an 
improved medication self-management assessment is coupled with a complimentary 
need to map difficulties associated with each of the described steps to appropriate 
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intervention responses. As with any proposed recommendation for diagnostic assess-
ment or screening program, these steps need to be properly accompanied with evi-
dence-based intervention strategies that can be prescribed if  a problem were identified. 
Evidence is available describing interventions to respond to problems related to many 
of the various patient tasks, although additional research is clearly warranted. (Davis 
et al., 2009; Wolf, Davis, et al., 2011).

Overall, comprehensive, multifaceted strategies are likely needed to promote 
medication self-management, particularly given the complexity of  the behavior. Our 
conceptual model can help advance thinking around medication use and more fully 
appreciate the complexity and challenges inherent with medication self-manage-
ment. This model, in turn, will hopefully offer a fresh perspective and better guide 
the development of  intervention strategies by identifying key targets for interven-
tion (i.e., fill, understand, organize, take, monitor, sustain). Certain strategies have 
been shown to be efficacious in research studies; for example, improved prescrip-
tion labeling can increase patient understanding and organizing of  drug regimens 
while reminder systems can assist patients in remembering to fill, take, and sustain 
medication use (Bailey, Sarkar, Chen, Schillinger, & Wolf, 2012; Davis et al., 2009; 
Mahtani, Heneghan, Glasziou, & Perera, 2011; Newell, Bowman, & Cockburn, 
1999). Identifying the best combinations of  these and other strategies is essential 
to promoting safe and appropriate medication use, especially among patients with 
limited literacy skills. 
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