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Abstract
Objective—Nonadherence to medications for mental disorders substantially limits treatment
effectiveness and results in higher rates of relapse, hospitalization, and disability. Accurate
measurement of medication adherence is important not only in adherence research, but also in
clinical trials in which medications are being evaluated, and in clinical practice where failure to
detect nonadherence results in premature medication changes, unnecessary polypharmacy, and
greater likelihoods of functional deteriorations and hospitalizations. This is a review of psychiatric
treatment adherence methods and measures arising from a meeting on “Methodological
Challenges in Psychiatric Treatment Adherence Research” held on September 27-28, 2007 in
Bethesda, MD and organized by the National Institute of Mental Health (NIMH).

Methods—This paper reviews the range of modalities currently available for assessing adherence
behavior including pill counts, pharmacy records, technology-assisted monitoring, biological
assays, and a range of self-report and interviewer-rated scales. Measures of adherence attitudes are
also reviewed.

Results—Each of the adherence measures described are imperfect estimates of actual medication
ingestion but each provides informative estimates of adherence or the attitudinal factors associated
with adherence. Measure selection depends on a range of factors including the patient sample, the
context in which the measure is being used, and the clinical outcomes expected from various
levels of nonadherence. The use of multiple measures of adherence is encouraged to balance the
limitations of individual measures.

Conclusion—While adherence assessment has become increasingly sophisticated in recent years
there remains a need for refinement and expansion on currently available methods and measures.
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Introduction
The World Health Organization (WHO) defines adherence as “the extent to which a
person’s behavior – taking medication, following a diet, and/or executing lifestyle changes,
corresponds with agreed recommendations from a health care professional” [1].
Nonadherence is a serious problem in psychiatric treatment and compromises effectiveness
[2-6]. In schizophrenia, full or partial nonadherence can exceed 60% [7-9] and is associated
with relapse, hospitalization, and elevated health care costs [7, 10, 11]. In bipolar disorder,
nonadherence ranges from 20 to 60% [2, 12,13], and is associated with poorer outcomes,
elevated rates of relapse, hospitalization, suicidal behavior, and greater costs of care [13-15].
Thirty percent of patients stop taking antidepressants after one month and 45-60% after 3
months. Inadequate adherence to antidepressants may lead to increased recurrence, severity,
and disability, poorer responsivity to future treatment, and greater healthcare cost [16-22].

Reflecting an increasing awareness of the importance of treatment adherence on psychiatric
populations, the National Institute of Mental Health (NIMH) assembled a group of experts
in the area of mental health treatment research for a meeting on “Methodological Challenges
in Psychiatric Treatment Adherence Research” held on September 27-28, 2007 in Bethesda,
MD. During this meeting, the experts discussed and consolidated their experience based
upon the extant literature and their own research on mental health treatment adherence
research methods and articulated a series of recommendations for future directions. This
review is a product of the 2007 NIMH meeting. While other forms of adherence such as
attending office visits are also important aspects of treatment for mental disorders, this
review of psychiatric treatment adherence measures focuses on medication adherence.

The Challenge of Adherence Measurement
Adherence is an observable behavior--we could continually observe an individual and record
time, type and number of pills taken, and compare this to a prescribed regimen. Rules for
determining mismatch between actual and prescribed use (e.g. what constitutes
nonadherence) would need to be determined, but continually observing actual medication
ingestion is the true gold standard of adherence measurement. Unfortunately, 24-hour
observation of adherence behaviors is impractical. Such obtrusive monitoring would also
prompt better adherence than would occur in unobserved contexts. Also, measuring
adherence behavior does not reveal the reason(s) for nonadherence. Nonetheless, accurate
assessment of adherence behavior is the foundation in which research on this topic becomes
possible.

Thus necessarily, the measures of medication- taking behavior that are currently used in
research and clinical practice are inexact estimates of actual medication ingestion. Even
technology-assisted methods such as Medication Event Monitoring (MEMS) caps and smart
pill boxes that are often presented as a “gold standard” only monitor opening and closing of
medication bottles, not actual drug ingestion.

Measures of medication adherence fall into two basic categories: 1) Objective indicators of
medication- taking such as pharmacy records, pills counts, electronic monitoring, and blood
plasma levels, and 2) subjective measures of medication use via patient-report or interviewer
ratings. In addition to measures of adherence behaviors, there are also measures of
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adherence attitudes. These typically assess proximal factors associated with nonadherence
including illness insight and treatment attitudes.

Objective Adherence Measures
Objective adherence assessments are widely utilized, quantifiable measures of treatment
adherence. One or more of these methods, sometimes in conjunction with standardized
attitudinal and self-report scales, may be utilized in clinical studies that have a primary or
secondary focus on adherence assessment.

a. Pill Counts
Pill counts are a “low tech” method to measure adherence that may be applied to any patient
or population, and which do not require expensive equipment or highly trained personnel.
Pill counts determine how many pills are missing from a container and this number is
compared to the number of pills that should have been taken within a specified time period,
resulting in an estimated percentage of adherence. Multiple variables need to be considered
in this deceptively simple approach. If patients are required to bring in their pill bottles for
counting, missing data will result, particularly from the least adherent patients. Some
patients may dump pills to appear adherent. A reliable and valid method for conducting pill
counts is to count pills in the individual’s home, at unannounced and randomly scheduled
visits [9]. An understanding of the home environment can enhance overall adherence
assessment. Reactivity to such an assessment can be decreased by longer follow-up periods.

Pill count data can be compromised when participants combine the contents of multiple
bottles, throw away empty bottles, or obtain pill samples. To minimize these problems,
research participants should be trained on the home-based pill count procedure, and random
home visits should occur at short intervals (counting pills every 3-4 weeks). To reduce the
burden of random home-based pill counts, Kalichman and colleagues [23] developed a
phone-based pill count procedure shown to correlate with the home-based count for HIV
adherence. This approach may be appropriate for psychotropic adherence assessment, but
testing in psychiatric samples is needed. In psychiatric populations, home-based pill counts
have been found to be moderately to strongly correlate with other measures of adherence
[4]. Pill count measures however, have not always been found to be related to clinical
course. For example, Velligan et al found little relationship between pill count adherence (or
adherence based on electronic monitoring) and psychosis symptoms in a 12 week study of
stable outpatients [24].

b. Technology-Assisted Monitoring
There are several types of electronic devices that capture when pill containers are opened
and closed to estimate the specific timing of doses, identify patterns of medication use and
calculate adherence rates. Devices used in adherence studies include the Medication Event
Monitoring or MEMS® caps, Med-eMonitor®, eCaps®, and most recently, Medsignals®.
MEMS and eCaps contain an electronic chip in the bottle cap that records the time and date
each time the bottle is opened. Older systems required that the cap be retrieved during an
office or home visit, leading to substantial missing data, but newer systems transmit data via
phone line. In addition, manual data cleaning is required to eliminate openings that appear
unrelated to taking medication (e.g. multiple openings over a brief period or openings to fill
the container). If the caps are left off the bottle, data are lost. Helpful features in electronic
systems include with ability to work with blister packs and regular prescription bottles, and
the ability to scan data into a computer.

Devices such as the Med-eMonitor and Medsignals are capable of storing and
simultaneously monitoring multiple medications. The devices record when a drawer is
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opened. After an opening, Med-eMonitor prompts the participant to indicate if the opening
was for dose-taking. Medsignals is weight sensitive to automatically detect how many
tablets were removed and when. If a drawer is left open, both machines alert the patient to
close the drawer. Both download data to a remote secure server and both use programmable
prompts. Medsignals is smaller and more portable than the Med-eMonitor, but must be filled
more often. Benefits of the Med-eMonitor and Medsignals over MEMS and eCaps include
notification of openings which result in taking medications, ability to track multiple
medications with one device, prompts to close drawers that are left open, and the fact that
data are automatically downloaded.

Although electronic monitoring is often thought of as the “gold standard” for adherence
measurement in non-psychiatric populations and has clear benefit, these devices also have
drawbacks. The expense of obtaining these devices and training in the use of the software
may be prohibitive. The MEMS caps and the Med-eMonitor are bulky. Individuals may
prefer to remove multiple pills from the devices at one time to take at work or to place in pill
boxes, leading to an underestimate of adherence behavior. The investigator must consider
preprogrammed day/date cut offs (e.g. once per night dosing at 12:01 am one day and 11:59
pm the next day would be represented as 0 doses in day one and 2 doses in day 2) and
multiple openings that are not dose-related (e.g. checking to see how many pills are left). An
additional issue with the MEMS devices is that many individuals with psychiatric diagnoses
are taking more than one medication. An investigator may choose a primary medication for
monitoring or may provide caps for more than one medication. However, this latter choice
can add expense and effort to the trial. Finally, dates in which the patient has been
hospitalized should typically be excluded. Data cleaning procedures should be included in
any report using electronic monitors.

Despite the disadvantages and difficulties, electronic monitoring has been widely used with
many different populations to obtain extensive data on adherence behavior, including in
populations with mental disorders [25-29]. Unfortunately, some studies collapse the richness
of data available from electronic monitors into percent of doses or days adherent per week or
month which could adequately be captured by less expensive methodologies. Statistical
procedures are available to analyze dosing patterns, and these analyses should be considered
to fully utilize the data available from electronic monitors, especially when patterns of use
(e.g. intermittent missed doses) are hypothesized to have clinical outcome implications [30].

Nakonezny and colleagues [31] found that data from electronic monitors had good internal
consistency and test-retest reliability. Internal consistency of EM adherence was assessed
using Cronbach's coefficient alpha (the mean intercorrelation of all possible split-halves of
the six adherence periods). In addition, findings indicated that lower adherence was related
to higher levels of symptomatology for patients with psychotic disorders. Percentage
adherence from electronic monitoring has been found to correlate to percentage adherence
calculated from pill count data [4], but in that study neither measure correlated with
symptoms across a 12- week period. In addition, MEMS adherence has been found to
correlate with adherence from specified self-report procedures that sensitize patients to the
possibility of missed doses prior to their estimating percentage adherence [32].

c. Pharmacy Refill Records
Electronic pharmacy records are an objective, unobtrusive method to determine level of
adherence, and may be particularly useful when larger groups or populations are studied.
Numerous measures have been derived from pharmacy data including medication
possession ratios (MPRs), gaps in medication use, medication consistency and persistence.
Medication possession ratios are calculated by dividing the number of days’ supply of
medication the patient received during a specified time period by the number of days’
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supply they needed to receive if they were taking their outpatient medication continuously.
The mean gap ratio identifies the number of days in a specified time period that an
individual has been without medication. Other measures may consider the duration of
continuous use between a first and last prescription of a particular medication, or time until a
gap in use.

Increasing availability of electronic pharmacy records make medication fill data easier to
obtain, but electronic records should not be assumed to be accurate or complete. For
example, clinicians may change patients’ dose during a clinical conversation but not change
the prescribed dose until some time later; refill dates may also be inaccurate. In longitudinal
studies, decisions must be made about which refills will count for which time period.
Relying on programming alone to deal with setting time frames and identifying eligible
cases can lead to interpretation errors.

Advantages of pharmacy records are that there is no missing data due to patient
nonadherence to the adherence assessment procedure, and no assessment reactivity
compared to more intrusive and burdensome monitoring procedures such as pill counts and
electronic monitoring. Pharmacy records can provide data for large numbers of individuals
over long periods of time. Drawbacks include the need to make decision rules that may vary
by study for specific cases such as when medications are switched or tapered. The validity
of pharmacy refill data may be compromised when individuals receive sample medications,
when individuals transfer in and out of a system, or if individuals other than the patient refill
the medications.

Adherence measures based on pharmacy data have shown to have strong relationships with
patient outcomes. A study of more than 67,000 veterans, [33] found that rates of hospital
admission were lowest for those whose medication possession rates were closest to 1.0.
Rates of admission increased as possession rates decreased. Gilmer et al. [7] found that rates
of psychiatric hospitalization were lower for those who were adherent (14%) than for those
who were nonadherent (35%), partially adherent (24%), or had excess refill rates (25%).
Based on California Medicaid, data from 4.325 outpatients with schizophrenia, [11] found
that risk of hospitalization increased with increasing durations of medication gaps, with the
odds ratio increasing from 1.98 with a gap of 1–10 days to 2.81 with a gap of 11–30 days to
3.96 with a gap of more than 30 days. Finally, studies in schizophrenia have shown that
interventions to improve adherence effect both pill count adherence and adherence estimated
from pharmacy records [9], although larger effects were found for pill counting measures.

d. Biologic Measures
Measurements of a drug or its metabolite in serum, urine, saliva, and hair are possible for
some medications. These measures are objective, and vary with respect to utility, degree of
intrusiveness, cost and availability. For a limited number of compounds, such as lithium or
valproate, serum levels, may be readily utilized to evaluate adherence. However, individual
medication differences in metabolism and half-life make biologic markers for most
psychotropic medications (ie, antipsychotics and newer antidepressants) only useful for
determining whether a particular medication has been taken or not taken, rather than how
much of the medication has been taken. Reidel and colleagues [34] found a positive, but
relatively weak linear relationship between plasma levels of risperidone active moiety and
symptomatic improvement in a 6 week trial. Since the majority of individuals with
adherence problems are partially adherent, biologic markers of a medication may not fully
characterize this group of individuals [4].

Because of the problems with mapping medication levels to adherence, some adherence
studies have used biologic tracers added to the medication [35]. These tracers are selected
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based on their safety, detectability in biological samples, consistency of levels within and
across patients for a given medication dose, and for being essentially inert with respect to
therapeutic effects or interactions with other drugs. Producing a tracer that possesses all of
these attributes is difficult and expensive, resulting in this method seldom being used.
Mathematical modeling of simulated tracers with varying half-lives suggests that tracers
may be accurate only within 4 to 8 doses per month under the best of conditions [35].
Further research is needed on developing inexpensive tracers that are sensitive to small
changes in adherence.

Self and Interviewer Rating Measures of Adherence
Adherence Attitude Assessments—Ignoring the distinction between adherence
attitudes and adherence behaviors has made it difficult to understand and interpret many of
the adherence studies published to date, yet also represents an opportunity to improve
adherence research methodology. One fundamental reason to assess attitudes is that one's
behavior is not always the same as one's attitude toward the behavior. Table 1 illustrates
possible combinations of attitude and behavior. If not accounted for in research designs, the
two misaligned cells (“likes but does not take” and “does not like but takes”) can present
serious problems with interpreting the results of adherence studies. It must be noted that this
concept differs from the standard definition of adherence as a mismatch between what is
prescribed and what is taken.

In it simplest form, adherence attitude can be defined as an explicit statement made by the
patient pertaining to their overall like or dislike of taking medication. Adherence attitudes
are multidimensional. At any given moment, the person may have attitudes that would be
favorable to taking medication, and simultaneously have attitudes that are unfavorable.
These contradictory attitudes can and do coexist simultaneously [36, 37]. Not surprisingly,
the greater the ambivalence, the harder it is to correlate attitude and subsequent behavior.
There are several threats to the validity of self-reported adherence attitudes. These include
psychiatric symptoms such as paranoia or thought disorder as well as social desirability and
stigma. Methods have been developed to address these barriers, such as simplifying the
interview, assessing patients when stable or minimally symptomatic, not disclosing
undesirable material to the treating clinician, and avoiding administering potentially
stigmatizing assessments (e.g. a symptom rating scale) when conducting the adherence
assessment.

Adherence Attitude Rating Scales
Adherence attitude scales cover three general domains: 1) subjective response to medication
[38-40, 8) insight and awareness measures [41-43], and 3) comprehensive measures of
adherence influences [44, 45]. The scales vary in their correlation with actual treatment
adherence behavior. Selected self and interviewer adherence attitudes scales are briefly
described below, and outlined in Table 2.

Selected Self and Interviewer Rating Scales for Adherence Attitudes
a. Rating of Medication Influences (ROMI) [45] measures adherence attitudes in
psychiatric patients, particularly those with schizophrenia, and has a 20- year literature base
showing relationships of the ROMI to adherence behaviors, medication levels, and treatment
outcomes. The ROMI was developed based on the Health Belief Model, literature review,
expert opinion, and patient feedback, and is one of the few measures that made use of
preliminary testing with patients to refine items. The ROMI is divided into two subscales
that separate reasons for adherence (Reasons for Compliance) from reasons for
nonadherence (Reasons for Noncompliance), and assess a broad range of factors influencing
a patient's personal decisions on adherence. The 20 interviewer -rated items have good
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interrater agreement (kappa > .60) with kappa coefficients ranging from .75 to 1.0 for
Reasons for Compliance items, and .63 to 1.0 for Reasons for Noncompliance items. Factor
analyses revealed a three factor structure within the Reasons for Compliance scale, and a
five factor structure for the Reasons for Noncompliance scale. These two sub-scales
correlate moderately with the Drug Attitudes Inventory (.56 for Reasons for Compliance and
−.47 for Reasons for Noncompliance.

b. Drug Attitude Inventory (DAI) [46, 47] is a 30-item, self- report scale that evaluates
subjective effect of antipsychotic drugs among patients with schizophrenia. The DAI also
evaluates insight into illness, and has been utilized in various psychiatric populations. The
original pool of items was primarily derived from clinical practice. One hundered items
were originally selected by the ability of each item to distinguish between patients who took
their medication vs. those who did not. Subjective responses are scored on a euphic-
dysphoric continuum with scores ranging from maximum dysphoria (−44) to maximum
euphoria (+44). The reliability of the 30-item version of the scale is reported to be 0.93 as
determined by the developers using the Kuder-Richardson formula. The scale also shows
high discriminative validity. The scale developers [47] interpreted a positive score as
‘adherent” while a negative score was interpreted as “nonadherent” .

There is a 10-item version of the scale that is commonly utilized and was derived from
stepwise discriminate analysis of responses of 150 patients with schizophrenia to the
DAI-30 [47]. Items are rated by participants as either true or false with correct items scoring
+1 and incorrect items scoring −1. Overall, the DAI appears to be a easily administered and
reasonable tool to measure subjective response to psychotropic treatment, particularly
antipsychotic drugs [48]. The correlation of the DAI with current or future adherence
behavior is less clear.

c. Medication Adherence Rating Scale (MARS; [49, 50] is a 10-item, self-report scale
derived from the Drug Attitudes Questionnaire (DAI) and the Medication Adherence
Questionnaire (MAQ). The MARS was developed for use in populations with schizophrenia
and psychoses. Internal consistency is only marginally adequate (alpha = .75) due in part to
a three-factor structure, one factor measuring adherence behaviors and the other two
measuring adherence attitudes (attitude toward taking medication and negative side effects
and attitudes to psychotropic medications). Initial validity data is mixed. The MARS did not
correlate with carer-rated adherence, but in small sub-sample taking lithium, the MARS was
moderated correlated (.61) with lithium levels [49]. In a subsequent validation trial [50],
internal consistency was less than found in the initial study (.60 vs. .75), but the three-factor
structure was confirmed in a larger sample. However, Cronbach's alpha for the factor scales
were marginal (.67 for factor 1, .44 for factor 2, and .53 for factor 3) and none of the factor
scales correlated with keyworker ratings of adherence. Test-retest correlations of .52 at 12
months with an intervening treatment indicate adequate stability, but may also indicate
inadequate sensitivity to change. The absence of relationship to clinician and significant
other ratings of adherence are not a concern given the lack of validity of such ratings, but the
global score appears less meaningful than the factor scale scores that separate adherence
behavior from attitudes. The MARS factor 1 score has been demonstrated to correspond
with the Morisky adherence scale [51], and it has been suggested that the factor 1 total score
may be a preferable measure of adherence behavior than the total MARS score [50].

d. Brief Evaluation of Medication Influences and Beliefs (BEMIB): [52] is an 8-item scale
measuring costs and benefits of medication use based on Health Belief Model. The BEMIB
was developed to identify non-adherence in patients with schizophrenia and related
psychotic disorders. Participants rate each of 8 items on a 5-point Likert-type scale. The
BEMIB has modest internal consistency of .63, but a three-factor structure indicates
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multidimensionality of the scale. In a small sample (N =13), test-retest reliability at one
week was .86. The measure shows reasonable relationships with pharmacy record data
(sensitivity of 83% and specificity of 71% based on 10% gap ratio of days meds available/
days in interval). The BEMIB has been shown to correlate significantly with the DAI.
Although the DAI measure is theoretically based and shows good concordance with
pharmacy records, other psychometric data are limited.

e. ASK-20 Adherence barrier survey [53, 54] is a recently developed measure of barriers
to adherence designed for broad patient populations and tested in depression, asthma, and
diabetes samples. The ASK-20 consists of 20 clinical actionable items that represent
multiple factors known to affect treatment adherence. Based on a review of potential
adherence barriers, candidate items were developed and refined via patient focus groups.
Based on web-based survey responses from over 600 individuals with reported depression,
asthma, or diabetes, a 12-factor structure was identified, and 20 items were retained based
on factor loadings, content coverage, and floor-ceiling coverage, and lack of redundancy.
Despite the 12 factor model, a Cronbach's alpha of .85 was obtained. The ASK-20 score was
associated moderately with a number of self-reported medication adherence questions, but
no other validity assessments or test-retest were performed. While early data is promising,
more psychometric data is needed to confirm the exploratory validity of the ASK-20 in
psychiatric populations.

Self and Interviewer Reports of Adherence Behavior
Self-report is the most often used measure of adherence behavior, [20] but is also often
criticized as the least valid [55]. This is due in part to factors such as social desirability,
memory biases, and poor insight that limit the accuracy of patient reports, but also to the use
of ad-hoc items and scales of unknown psychometric properties. Although reports of
nonadherence are often accurate, reports of adherence are often inaccurate and influenced by
social desirability and memory biases that overestimate adherence [56]. There are two types
of self reports that appear to measure different behavioral constructs [57]. The first type of
self-reports takes the form of retrospective recall of actual medication-taking events (for
example, “How many times did you take your pills over the past 3 days?”) while the second
is a more general adherence rating (“I took my medications as prescribed.” With response
assessed as strongly disagree to strongly agree). Selected adherence behavior rating scales
are described briefly below and in Table 2.

a. Brief Adherence Rating Scale (BARS) [32] measures adherence behaviors. This 4-item,
clinician-administered patient-report scale is adapted from a lengthier adherence
questionnaire used in the Clinical Antipsychotic Trials of Intervention Effectiveness
(CATIE) study [58]. In a sample of 61 patients with schizophrenia, Cronbach's alpha for the
BARS was .92, high for a 4 item scale. Across the six monthly assessment periods, test-
retest reliabilities ranged from .46 to .86. Spearman correlations between MEMS and the
BARS for each month of the 6 month trial were moderate (.42 to .59), and using a cutoff of
70% adherence, the BARS showed good sensitivity (73%) and specificity (71%) compared
to the MEMS classification of 70% adherence. Although more validity data is needed, the
initial data from the BARS is promising as a self-report-to-clinician measure of adherence
behavior. Relative to electronic monitoring, the BARS appears to provide valid, reliable,
sensitive, and specific estimates of antipsychotic medication adherence of outpatients with
schizophrenia and schizoaffective disorder [32].

b. Morisky Adherence Scale [51] is a 4-item self-reported measure of treatment adherence
behavior that was originally developed involving populations with hypertension. However,
the Morisky scale has subsequently been utilized to evaluate treatment adherence in various
disease states including mental disorders such as depression, bipolar disorder and
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schizophrenia [59-61]. The 4 items on the Morisky scale are answered yes (score = 0) or no
(score=1). Possible scores range from 0-4 with higher scores indicating non-adherence. The
sensitivity of the Morisky scale in medical populations is 0.81 and the specificity is 0.44.
Reliability (Cronbach's alpha value) 0.61. A significant limitation of the Morisky scale is the
fact that there is no specified time frame in which respondents refer to with respect to self-
reported history making adherence assessments over time difficult.

c. Tablets Routine Questionnaire (TRQ) [62, 63] was developed to evaluate treatment
adherence in populations with bipolar disorder and shows a high correlation with lithium
levels [62, 63]. The TRQ identifies partial and full adherence, identified as failure to take
30% or more of prescribed medication. The TRQ determines proportion of prescribed
medication taken and is not dependent upon timing of medication provided that medication
is consumed within the required day/24 hour period. The TRQ consists of 2 general
questions regarding any difficulties taking or coping with medications followed by 4
questions regarding approximate number of missed doses in the past week and past month.
This rating has demonstrated statistically significant association with past non-adherence,
repeated past non-adherence, any non-adherence in the past month, and non-adherence in
the past week (X2=7.2, df=6, p=.03). Compared with non-adherence in the past two years,
missing 30% or more of prescribed mood stabilizers in the past week has a specificity of
100% and a sensitivity of 65%. Compared with non-adherence in the past week, it has
specificity of 87% and a sensitivity of 84% [62]. While useful to generally determine
individuals who have clinically significant non-adherence, the TRQ does not provide a
specific measure of missed doses.

Clinician Assessment of Treatment Adherence—A number of studies have shown
that clinician judgment is not a useful screen for nonadherent patients [4, 28, 64, 65]
although there are methodological limitations in published studies and additional research is
needed in this area. Byerly and colleagues [32] showed that while MEMS caps reported 48%
of schizophrenia patients being classified as nonadherent (< 70% days adherent), clinician
ratings failed to classify even one patient as nonadherent. Clinician ratings generally rely on
patient reports of adherence [5], and judgments independent of patient reports tend to have
poor interrater reliability [45].

Issues to Consider in Selecting Adherence Measures
Relationship of Adherence to Outcome—Haynes and Sackett [66] advocated that
medication adherence interventions target both adherence behavior and a well-established
clinical outcome (e.g. symptom reduction). However, data linking medication adherence to
clinical outcomes are mixed. In some conditions, poor adherence has been linked to poorer
outcomes [67] while others have not found this relationship [4]. Despite the difficulties in
linking adherence to outcomes, the relationship of adherence and outcomes is an important
consideration in selecting adherence measures. For medications in which only a few skipped
doses or missed doses could have negative clinical impacts, electronic monitoring, frequent
pill counts, and/or retrospective recall every few days may be necessary to detect clinically
important intermittent nonadherence. In contrast, medications with long half-lives whose
effects are retained for weeks following discontinuation may need less fine-grained
adherence measures. If adherence attitudes are being considered as contributors to adherence
and especially if adherence-enhancing interventions targeting these attitudes are being
evaluated, self and interviewer rating scales measuring adherence attitudes are warranted.

Context of Adherence Measurement—There are costs and benefits for all adherence
measures. In studies specifically focusing on adherence as the primary outcome and on the
effects of more intensive adherence-enhancing interventions on relatively small samples, the
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costs of intrusive and expensive measures (e.g. electronic monitoring) are often outweighed
by the precision required for such studies. For outcomes trials in which adherence is a
secondary endpoint or mediator variable or studies in which adherence is a primary
measures but sample sizes are very large, less intensive measures such as pharmacy records
may be adequate. Assessment of adherence in large survey and epidemiologic studies will
often differ from adherence assessment in randomized clinical trials. For each research or
clinical context, the cost of the measure should be balanced against the needed precision of
the adherence estimate.

Multiple medications—When study participants take multiple medications the average
adherence for each drug class is often calculated as the variable of interest. Assessing the
adherence for each medication separately may reveal differential adherence patterns and
inform a decision about the appropriateness of combining adherence rates for two
medications. Along with theoretical concerns regarding whether to assess adherence to
single or multiple psychiatric medications, or with both psychiatric and non-psychiatric
medications, cost issues are also likely to arise.

Combining Adherence Measures—Since all adherence measures have strengths and
weaknesses, it is generally recommended that investigations combine two or more
complementary measures of adherence. Selection and justification of assessment method
should depend on type of adherence of interest (pattern of use vs. discontinuation), target of
any adherence-enhancing intervention, the nature of research and the illness or treatment
being investigated.

Multiple adherence measures also require an a priori analysis plan for combining these
measures. One common method for combining adherence behavior measures is to develop a
hierarchical plan for determining nonadherence, essentially using one measure as a
validation or confirmation of adherence or nonadherence determined by the other measure.
Another strategy for combining adherence measures uses a statistical procedure such as
structural equation modeling to estimate the latent trait of adherence from the various
adherence measures obtained in the study. Using multiple adherence measures combined in
rational ways mitigates the disadvantages of any one measure and may provide a reasonably
accurate estimate of actual adherence.

Conclusions
A range of measures of adherence attitudes and behaviors are available to researchers and
clinicians studying populations with mental disorders. It must be remembered however, that
all of these measures of adherence with medication treatments are inexact measures of drug
ingestion and suffer from limitations. In addition to techniques that directly or indirectly
measure adherence behaviors, a number of self-report and interviewer ratings of adherence
attitudes with good psychometric properties are available. Measure selection should be
based on the similarities of the samples in which these measures have been studied to the
sample of interest, the resources available to the investigators, and the goals of the study.
Smaller and/or prospective studies with adequate resources may implement such methods as
use of electronic devices to measure adherence, while pill –counts and/or self-report (such as
the TRQ or the Morisky Adherence Scale) where technology-assisted methods are not
practical or affordable. Studies in populations with mood disorders might assess adherence
via serum levels if treatments include lithium, divalproex, carbamazepine or some
antidepressant agents. Larger-scale studies with centralized pharmacy records (for example
VA or HMO databases) are ideal settings for use of pharmacy refill records to evaluate
adherence.
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One of the goals of adherence research is identification of modifiable factors for adherence
improvement. For this reason, inclusion of adherence attitude measures such as the ROMI,
DAI, BEMIB or ASK-20 are helpful, as they may assist in informing interventions that can
then be implemented in selected psychiatric populations. Multiple and complementary
adherence measures are recommended.

Finally, additional research is needed to refine and expand the assessment methods and
measures for treatment adherence in populations with mental disorders. Specific gaps in the
adherence literature include lack of consensus on the most appropriate methods of adherence
assessment in populations with specific mental disorders and specific treatment settings,
need for refining a broadly accepted definition of non or partial adherence, and need for
further exploration of relationships between adherence and clinical outcomes, as well as
methods to appropriately combine multiple adherence assessment measures and approaches.
Given the scope and negative consequences of nonadherence in psychiatric clinical
populations, efforts to address these gaps in knowledge have important implications for the
treatment of individuals with mental illnesses.
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Table I

Potential Relationships between Adherence Attitudes and Adherence Behaviors

Positive Attitude Negative Attitude

Positive Behavior Likes and takes medication Doesn't like it but takes it

Negative Behavior Likes but does not take Doesn't like/doesn't take
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