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We agree with the authors of this important piece that many self-report measures of
medication adherence have lacked adequate reliability and strong evidence of validity.
Limitations in adherence measurement constitute a major problem in this important area of
investigation. In a rush to document the effectiveness of their interventions, or to identify
correlational or causal elements in the adherence puzzle, too many researchers have simply
constructed their own adherence measures or modified existing ones, failing to apply even
rudimentary techniques of psychometric analysis and measurement development. Rarely are
the standard expectations for measurement development in the field of psychology ever
applied to adherence assessment, although patient adherence is essentially a behavioral
phenomenon. In a 2004 meta-analysis of 569 studies measuring adherence [1], inadequate
self-report assessments (such as single-item measures and retrospective estimates) were
often identified. Comparing self-report measures of adherence with other approaches (such
as pill counts, electronic measures, surrogate reports, chemical markers, and prescription
refills), however, shows that they are not inflated and, although still problematic in many
cases, have generally fared well in adherence measurement [1]. There have been some
notable developments in the literature recently, among them a U.C. Davis study focusing on
detailed psychometrics of adherence measurement [2] and the work discussed below.

There are potential advantages of robust self-report adherence assessment instruments;
medication adherence is a behavior about which people should be able to report. Self-report
is potentially the most accurate record of what a given patient has done—if the patient can
remember taking the medication and is motivated to be absolutely truthful about what is
remembered. Thus, the appropriate context of measurement (e.g., a supportive health
professional) and strategies to enhance recall are essential to the accurate assessment of
adherence behavior.

One of us (M.R.D.) holds that adherence assessment should always focus squarely on
medication adherence as a behavior—not on its predictors (causal indicators) or its
consequences (effect indicators). The assessment of medication adherence behavior is
potentially even easier than of other health behaviors: Was the pill swallowed or not? It is
not necessary to assess the quality of the behavior (such as with exercise) or the exact
amount and type (such as of food). Of course, if we know that certain causal indicators
increase the risk of nonadherence, their measurement can help clinically to raise red flags,
point to likely nonadherence, and/or explain a health outcome that is suboptimal. But
ideally, research on self-reported adherence should focus research attention on the
development, reliability assessment, and validation of new self-report measures of
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adherence behavior or the further development of older methods [2]. When developing new
self-report measures, key issues should involve the specific questions that are asked, the
response options that are offered, and the methods of administration that are used. The focus
should be on ways to improve the accuracy of responses by improving patient memory and
creating an environment in which patients are truthful and motivated to provide the most
precise and accurate information about their adherence [3]. Measurement should be direct
and behaviorally focused. This perspective disagrees with the authors that adherence
assessment should involve both causal and effect indicators: “Direct measurement may be
undesirable because it does not provide information on why people are not taking their
medications as prescribed, which may be important for designing interventions” (page 5).
Instead, as illustrated in Fig. 1, adherence behavior should be placed in the center of the
conceptual framework, preceded by specific determinants of adherence, and followed by
specific physiological and health outcomes.

Another perspective (D.E.M) is based on research showing that over 50% of patients
identify forgetting, or having problems remembering, as their main reason for not taking
their medication [4,5]. In 1986, Hopkins-based researchers developed a simple 4-item scale
(now known as the Morisky Medication Adherence Scale-4 items, MMAS-4) to measure
self-reported medication-taking behavior among outpatients diagnosed with essential
hypertension [6–9]. This scale showed moderate reliability as well as good sensitivity and
moderate specificity in identifying nonadherent individuals and validity relationships with
health outcomes, as indicated by criterion-related validity, both concurrent and predictive.
An updated version of this scale was developed in 2008, consisting of an 8-item measure
with a reliability of 0.83 and good concurrent and predictive validity [10]. This measure has
been found to positively correlate with pharmacy fills [11]. Compared with the 8-item scale,
the 4-item scale has been more effectively used in the office setting in which the health care
provider can identify and counsel nonadhering patients with adherence-enhancing
recommendations that are specific to the cause of the patient’s nonadherence. The ease of a
dichotomous response, with avoidance of acquiescence response set (a “yes” bias), allows
visit-based interpretation. If forgetting is the primary reason for nonadherence, the health
care provider can recommend strategies such as placing medication nearby a tooth brush or
hygiene kit to serve as a behavioral prompt. Individuals who forget to bring their medication
along when traveling can place their medications in a pill container in a purse or hygiene kit.
These helpful recommendations have demonstrated significant improvements in adherence
behavior among patients with chronic and long-term infectious diseases, such as
tuberculosis, human immunodeficiency virus/acquired immune deficiency syndrome, and
diabetes [12–14]. Interesting results and studies using the MMAS scales have been shown to
have high discriminant validity using the short form of the Marlow–Crowne assessment for
social desirability (a common concern for many investigators using self-reported measures).

We have several areas of agreement with the authors and with each other. We agree that
research should be longitudinal and (using effective measurement strategies) examine the
effects of changes in health status and treatment regimens, the degree of stability of
adherence behaviors, and all clinical issues in the patient’s disease condition. This would
require interdisciplinary teams (e.g., physicians to assess clinical parameters and behavioral
scientists to assess behavior effectively). We also agree that adherence measurement should
not be dichotomous but rather use continuous measurement. As with many physiological
outcome measures, rounding off can place individuals from a nondisease state to a disease
state or from an adherence to a nonadherence label, and the robustness of continuous
measurement allows greater opportunity to identify adherence-outcome relationships [15].

We suggest a few other important issues in adherence measurement. Focusing on a
particular disease and a particular regimen is very important (e.g., medication for

Morisky and DiMatteo Page 2

J Clin Epidemiol. Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



hypertension) to hold constant a number of relevant clinical factors. What we learn about
adherence in one disease condition or treatment regimen might not be generalizable to
others; adherence researchers should study many different conditions and regimens and
assess the similarities and differences in findings.

Finally, we are in greatest agreement with the authors and with each other that the effective
measurement of patient medication adherence using patient self-report is both valuable and
achievable. Reliable, valid, and clinically useful self-report measures can be developed and
supported with convincing effectiveness research [2,6,9,10].
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Fig. 1.
Conceptual model showing examples of causal determinants of adherence behavior leading
to health outcomes.
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