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Abstract A review of 77 studies employing self-report mea-
sures of antiretroviral adherence published 1/1996 through
8/2004 revealed great variety in adherence assessment item
content, format, and response options. Recall periods ranged
from 2 to 365 days (mode = 7 days). The most common cut-
off for optimal adherence was 100% (21/48 studies, or 44%).
In 27 of 34 recall periods (79%), self-reported adherence was
associated with adherence as assessed with other indirect
measures. Data from 57 of 67 recall periods (84%) indicated
self-reported adherence was significantly associated with
HIV-1 RNA viral load; in 16 of 26 (62%), it was associated
with CD4 count. Clearly, the field would benefit from item
standardization and a priori definitions and operationaliza-
tions of adherence. We conclude that even brief self-report
measures of antiretroviral adherence can be robust, and rec-

J. M. Simoni ([]) - D. W. Pantalone

Department of Psychology, University of Washington, Seattle,
Washington 98195-1525 Box 351525

e-mail: jsimoni@u.washington.edu

A. E. Kurth
School of Nursing/CFAR, University of Washington, Seattle,
Washington

C. R. Pearson

School of Public Health & Community Medicine, University of
Washington, Seattle,

Washington

J. O. Merrill
Department of Medicine, University of Washington, Seattle,
Washington

P. A. Frick
Department of Pharmacy, University of Washington, Seattle,
Washington

ommend items and strategies for HIV research and clinical
management.

Keywords HIV/AIDS - Antiretroviral - Medication
adherence - Self-report - Viral load

Introduction

An abundance of convergent empirical evidence has con-
firmed that strict adherence to medication regimens is key
to the successful treatment of HIV infection with antiretro-
viral therapy or ART (Bangsberg et al., 2000; Hogg et al.,
2002; Paterson et al., 2000). However, there is decidedly less
agreement on the best strategy for assessing ART adherence.
An ideal assessment instrument would be reliable, valid, and
logistically practical, with low participant and staff burden.

The search for an adherence assessment “gold standard”
is not unique to the field of HIV (Geletko et al., 1996; Martin
et al., 2001; Rudd, 1979; Rudd, Ahmed, Zachary, Barton,
& Bonduelle, 1990; Straka, Fish, Benson, & Suh, 1997;
Waterhouse, Calzone, Mele, & Brenner, 1993). Across
multiple clinical conditions, researchers have examined a
range of methodologies for capturing medication adherence.
These have been categorized as either direct or indirect
methods (Liu et al., 2001; Miller & Hays, 2000; Paterson,
Potoski, & Capitano, 2002; Turner, 2002; Wutoh et al.,
2003). Direct methods such as biological assays of active
drug, metabolite or other markers in blood, urine, or other
bodily fluids confirm active drug ingestion. Indirect meth-
ods, which do not measure the presence of the drug in the
individual, include self-report, clinician assessment, medical
chart review, clinic attendance, behavioral observation such
as directly observed therapy, pill count (PC), pharmacy
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refill (PR) records, electronic drug monitoring (EDM), and
therapeutic impact such as HIV-1 RNA viral load (VL), CD4
lymphocyte count, Centers for Disease Control-defined
stage of disease progression, and mortality. These assess-
ment methods have advantages and disadvantages (Gao,
Nau, Rosenbluth, Scott, & Woodward, 2000), with the trade-
off generally assumed to be financial and logistical cost
versus psychometric and epidemiologic accuracy (Gordis,
1979).

The present study focused on the most widely used indi-
rect method of assessing ART adherence: self-report mea-
sures. The practicality of self-report makes this approach a
likely candidate for continued widespread use in clinical and
research settings, including in resource-poor countries just
gaining access to ART.

Patient self-report measures in the form of personal in-
terviews or written questionnaires have many advantages,
including low cost, minimal participant burden, ease and
speed of administration, flexibility in terms of mode of
administration and timing of assessment, and the poten-
tial to yield specific information about the timing of doses
and adherence to food requirements (Wagner & Miller,
2004). Additionally, the specificity of self-report measures
is high, i.e., patients’ acknowledgment of nonadherence is
generally credible (Bangsberg et al., 2001). Moreover, a
recent meta-analysis found that despite significant study
heterogeneity, the pooled association between self-reported
ART adherence and VL was statistically significant, ad-
justed OR =2.31, 95% CI = 1.99-2.68 (Nieuwkerk & Oort,
2005).

On the other hand, self-report is susceptible to recall
bias and inaccurate memory and potentially to social de-
sirability bias; indeed, self-report does tend to produce esti-
mates of adherence that are 10-20% higher than those from
EDM (Arnsten et al., 2001; Wagner & Miller, 2004). Be-
cause of these limitations, some researchers have suggested
that EDM or other less subjective methods may be prefer-
able to self-report for adherence assessment in intervention
trials (Miller & Hays, 2000). Others have noted practical
limitations of EDM (Bova et al., 2005) and that adher-
ence may be underestimated by EDM and overestimated
by self-report and pill count, thus warranting the use of
several adherence measures (Liu et al., 2001). This strat-
egy, though, may be impractical for ongoing clinical use.
Despite the perceived limitations, many clinicians and re-
searchers alike continue to rely extensively on self-report
adherence measures, probably because they continue to
be the least costly and burdensome way to assess ART
adherence.

For the present report, we conducted a review of the
literature with the goals of identifying (a) the variety
of self-report measures used in ART adherence research,
(b) the pattern of associations between self-report and other
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adherence assessment strategies such as pill count and EDM,
and (c) the relation between self-report and clinical indi-
cators such as VL and CD4 lymphocyte count. Our aim
was to determine best practices with respect to selecting
self-report measures for both research purposes and clinical
monitoring.

Selection of studies for review

We conducted an extensive search of PsycINFO, AIDS Line,
and MEDLINE for articles published in refereed journals
from January 1996 through August 2004 that contained some
combination of the terms (a) HIV or human immunodefi-
ciency virus or AIDS or acquired immunodeficiency syn-
drome and (b) adherence or compliance. Additionally, we
scanned bibliographies of relevant articles and consulted
with experts in the field for other references. From the re-
sulting list of over 600 articles, we selected the English-
language publications describing studies of individuals at
least 18 years of age that utilized a self-report measure of
ART adherence and reported its association with at least one
other adherence assessment method (such as pill count or
pharmacy refill records) or with an indicator of clinical im-
pact (such as VL or CD4 count). We excluded the few early
studies examining adherence to ART monotherapy, result-
ing in 77 published articles that met the a priori selection
criteria.

Review strategy

From each article we extracted information on the study set-
ting, location, and sample size; details regarding the self-
report measure (including its source, number, and word-
ing of items, and how adherence was operationalized for
analysis); the recall period; and the measure’s associa-
tions with other adherence measures and clinical indicators.
These are presented as a reference source in Table 1. Al-
though not noted in the Table, we also recorded eligibil-
ity criteria, sample characteristics, and study purpose and
design.

After summarizing key descriptive information about the
studies, we focused on describing the self-report adherence
measures in detail and use x 2 tests to assess the association
between self-report and other adherence measures. Our ex-
amination of the reported associations between self-reported
adherence and clinical outcomes such as VL include a forest
plot graph to visually summarize reported association effect
sizes (Fig. 1). In a sub-analysis, we examined the effect of
recall period length on the association between self-reported
adherence and VL using y? tests of proportions and logistic
regression.
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Fig. 1 Association is between (a) adherence and VL suppression or
(b) nonadherence and VL increase or rebound. Excludes 4 studies that
showed statistically significant associations due to overly-wide confi-
dence intervals (Barroso et al., 2003) or because the association was

Findings from the review
Study description
Study date, location, and setting

The number of publications peaked in the years 2001-2002
(1997 n=1; 1998 n=1; 1999 n=3; 2000 n=6; 2001
n=22;2002 n=22; 2003 n = 14; and through August 2004
n=_8). The vast majority of studies were conducted in the
United States (US, n=26) and Europe (n=38), mainly
France (n=12), Spain (n=9), or Italy (n=9). There were
two from Asia, both from Hong Kong (Fong et al., 2003;
Ho, Fong, and Wong, 2002), four from South America,
all from Brazil (Barroso et al., 2003; Brigido et al., 2001;
Pinheiro, de-Carvalho-Leite, Drachler, and Silveira, 2002)
and only three recent reports from Africa, in Uganda (Oyugi
et al., 2004); Botswana (Weiser et al., 2003); and Senegal
(Laniece et al., 2003). Most studies (n=061) oc-
curred in hospital-based outpatient clinics, either of-
fering HIV primary care or specializing in infectious
diseases.
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reported differently (e.g., nonadherence as protective from VL suppres-
sion) and could not be re-calculated from published data (Cingolani
et al., 2002; LeMoing et al., 2002; Trotta et al., 2003)

Eligibility criteria and sample characteristics

Eligibility criteria varied greatly across studies. Some stud-
ies enrolled any adult patients on ART, while others had
extensive inclusion and exclusion criteria that created highly
specific samples. Most studies referred to at least one of the
following as part of their eligibility criteria: Disease status
or clinical status as measured by CD4 count and VL; co-
existing problems such as substance use; type of regimen
(most required inclusion of a protease inhibitor); treatment
experience (many studies required participants to be ART-
naive or on ART for no more than a specified amount of
time); and pregnancy status (some studies excluded preg-
nant women).

Study sample size ranged from 26 (Hugen et al., 2002) to
2528 (Knobel et al., 2002); only five studies had fewer than
50 participants. The majority of participants in almost ev-
ery study was male (range = 29 to 100% male). Specifically,
in the 71 studies reporting sex of participants, 62 included
samples that had at least 60% males; two studies had no fe-
male participants, and two studies had no male participants.
Most studies did not include sufficient numbers of women
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to conduct analyses by sex. Where reported, these generally
indicated that there were no sex differences in adherence
levels and no interactions by sex among the adherence mea-
sures and other factors. Most participants in the US studies
were members of racial/ethnic minority groups; in European
samples, race/ethnicity was rarely reported. Some studies
provided data on baseline disease stage, VL, or CD4 count.

Study design and purpose

Eighteen studies employed cross-sectional survey designs,
often including chart-extracted reports of VL and CD4
counts. The earlier studies generally aimed to identify pre-
dictors of nonadherence and often were embedded within
clinical trials; later studies often involved sub-analyses of
intervention trials. Six studies set out specifically to eval-
uate adherence measures (i.e., Martin-Fernandez, Escobar-
Rodriguez, Campo-Angora, & Rubio-Garcia, 2001; Martin
et al., 2001; Murri et al., 2001; Vincke & Bolton, 2002;
Wagner et al., 2001; Walsh, Mandalia, & Gazzard, 2002).

Self-report adherence measures

The most common self-report measure consisted of a single
item querying the number of prescribed doses the partici-
pant had missed in a specified time period (n =22). There
was great heterogeneity among other assessment measures,
which included items assessing missed doses on the week-
ends and adherence to dietary restrictions. Apart from the
Adult AIDS Clinical Trials Group (AACTG) adherence mea-
surement form and its variations, which were used in 15
studies, a visual analog scale (six studies), and the Simpli-
fied Medication Adherence Questionnaire (two studies), no
other single instrument was used in more than one study.

Twenty-five studies did not provide important details
about the adherence assessment strategy they employed.
Those that did described measures ranging from one item to
the lengthy AACTG measure that addresses each medication
over each of the last 3 days in terms of number of doses taken
per day, number of pills taken per dose, and adherence to any
special dietary instructions (Chesney et al., 2000). Measures
varied with respect to recall period (from 2 to 365 days); item
response format (i.e., closed-ended, open-ended, Likert-type,
visual analogue); and whether introductory statements nor-
malizing nonadherence were included. Psychometric prop-
erties such as internal consistency of multi-item scales were
reported in only three studies.

Most self-report interview modalities appeared to
involve paper instruments, although this information was
not always explicitly provided. Two studies employed
computer-assisted self-interviews (Bangsberg, Bronstone, &
Hofmann, 2002; Pinheiro et al., 2002); two were conducted
over the telephone (Silveira, Draschler Mde, Leite, Pinheiro,

& da Silveira, 2002; Wagner, Kanouse, Koegel, & Sullivan,
2003); and none involved the internet. Few studies reported
whether providers, study staff, or the patients themselves
administered the interviews.

The construct of adherence was operationalized for the
data analyses in a variety of ways—sometimes multiple ways
in the same study. A continuous measure of percentage of
doses taken was calculated often as

Prescribed doses — missed doses

- x 100.
Prescribed doses

Other researchers created a summary score based on some
combination of multiple items. Frequently, adherence data
were converted to dichotomous indicators of adherent ver-
sus nonadherent patients, with thresholds, often apparently
assigned post hoc, of 80% (n = 6/48 or 13% of recall periods
assessed), 90% (n="7/48, 15%), 95% (n=11/48, 23%), or
100% (n=21/48, 44%) or less of prescribed doses taken.

Association of self-report and other measures
of adherence

As seen in Table 2, 27 of the studies reported data on the
association between self-reported adherence and adherence
as assessed with another indirect measure of adherence, in-
cluding EDM (n = 11); pharmacy refill records (n = 9); clin-
ician assessments (n=7); pill counts (n =3, of which two
were unannounced); chart review (patient report of adher-
ence to provider; n = 1); and morphologic alterations (n = 1).
In 27 of the 34, or 79%, of the recall periods examined in
these studies, associations were significant or resulted in
moderately strong kappa values. Sample sizes were insuf-
ficient to compare the level of association by assessment
technique.

Association of self-reported adherence and
clinical indicators

Most of the studies (60 of 77 or 78%) assessed VL, al-
though the types of tests and their detection thresholds (e.g.,
Roche Amplicor, 50 copies/uL) were not uniformly de-
scribed. Many were taken from a review of medical records
instead of based on blood samples drawn on the same day
adherence was assessed. Analyses of the relation between
self-reported adherence and VL most often involved bivariate
tests of association such as Pearson product moment corre-
lations. These rarely controlled for confounders or assessed
potential effect modifiers such as previous experience with
ART. When they did, the association between self-reported
adherence and VL usually remained statistically significant
(e.g., Alcoba et al., 2003; Nieuwkerk, Gisolf, Sprangers, &
Danner, 2001).
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In 57 of 67 (85%) of recall periods assessed (note that
some studies reported data on more than one recall period),
self-reported adherence was significantly related to VL
(see Table 2). The magnitude of the significant correlations
ranged from 0.30 to 0.60. Across different recall periods,
odds ratios and hazard ratios of the association between
self-reported adherence and VL were on the order of
2.0, with 95% confidence bounds generally excluding 1.0
(see Fig. 1). Findings from analyses of the proportion
of patients with good adherence (with viral suppression
as the outcome) and of the proportion of patients with
poor adherence (with higher VL as the outcome) were
comparable.

As seen in Table 2, fewer studies found a positive cor-
relation between self-reported adherence and CD4 count
(16/26 or 62%) of recall periods. Five studies (Brigido et al.,
2001; Gao et al., 2000; Ho et al., 2002; Moatti et al., 2000;
Pinheiro et al., 2002) reported associations of self-reported
adherence with disease progression as defined by develop-
ment of a new opportunistic infection or disease staging;
three were significant. Two studies assessed mortality as
the outcome; in both, the association with self-report was
significant (Brigido et al., 2001; Garcia de Olalla et al.,
2002).

Association of length of recall period and VL

As seen in Table 2, there was some suggestion of an
effect of the length of the self-report adherence assess-
ment recall period on the relation with VL: Adherence
was associated with VL in 88% of recall periods that
were greater than 3 days and in 64% of those that were
3 days or less, x2 (N=63)=4.16, p=0.04. However,
an unadjusted bivariate logistic regression included 1.0
(crude odds ratio 0.25, 95% confidence interval 0.06-1.0,
p=0.05).

Conclusions and implications

A review of the literature on self-report measures of ART
adherence identified 77 published articles meeting eligibility
criteria. Most were published in 2000-2001 and were based
on data from hospital-based clinic samples of predominantly
men from the US and Europe. The most common assess-
ment strategy involved asking patients about the number
of missed doses over a specified recall period; otherwise,
there was great variability in the content of the items, the re-
sponse format, and the recall period. The lack of widespread
use of standardized measures made it difficult to evalu-
ate any particular measure or to compare measures across
studies.

Nonetheless, self-reported adherence was significantly
related to adherence as assessed by other indirect mea-
sures such as EDM and pill count in 79% of studies
comparing measurement approaches. Although we were
not able to statistically examine these issues in this re-
view, it would be helpful to know which techniques are
most closely associated with VL and whether any socio-
demographic indicators moderate these relationships. Self-
report measures may not be feasible with some individu-
als (such as the cognitively impaired); therefore, data on
which other methods are appropriate options would be
useful.

We observed a robust pattern of association between self-
reported adherence and VL: In 84% of recall periods, self-
reported adherence was associated with VL based on odds
ratios or simple measures of correlation. The association was
statistically significant across a variety of self-report mea-
sures, administration modalities, and recall periods. These
findings are consistent with the conclusions of a recent meta-
analysis of adherence studies (Nieuwkerk & Oort, 2005).
These results may provide some reassurance to practitioners
and researchers employing self-reported adherence strate-
gies.

There was some suggestion that longer recall periods may
be more likely than shorter ones to yield estimates of ad-
herence that are significantly correlated with VL, although
this was not statistically conclusive in our review or in the
previously published meta-analysis (P. Nieuwkerk, personal
communication April 21, 2005). The association between
self-report and CD4 was less consistent, a finding that is not
entirely unexpected, as viral load and CD4 count generally
correlate but discordant results are common. Furthermore,
CD4 response can be somewhat delayed following initial
ART initiation. For this reason, many experts believe that VL.
is the best measure of therapeutic response to ART, though
CD4 remains the best clinical prognostic indicator (Bartlett
& Gallant, 2004).

These findings are limited by several factors. Because
most of the studies were conducted in the West, results
may not be generalizable to resource-poor settings. The
lack of data on refusal rates and the preponderance of non-
probability samples of patients who were largely in care,
participants in cohort studies, or volunteers receiving mon-
etary incentives further limit the generalizability of these
findings to other HIV populations. Relatedly, we were not
able to determine whether self-report measures have differ-
ential validity for groups varying in socio-demographic or
disease factors, because these variables, if assessed and re-
ported, were not usually included in the analyses and small
sample sizes limited the ability to conduct subgroup anal-
yses. The possibility of publication bias—that studies with
non-significant associations between adherence and VL are
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less likely to be published—also cannot be definitively ruled
out.

Lack of information about the interviewer’s relationship
to the participant and mode of interview administration (Di-
Matteo, 2004; Rudd et al., 1990), as well as the lack of
any systematic manipulation of these two variables in the
studies we reviewed, limits the extent to which we can
comment on their relevance to our findings. It is worth
exploring whether audio computer-assisted self-interviews
(ACASI) can contribute to the quality and validity of ART
self-reporting, as has been seen with respect to sex and other
sensitive behaviors (Schroder, Carey, & Vanable, 2003). An
example of the visual analog scale as presented in a hand-
held computer can be viewed at http://faculty.washington.
edu/wcurioso/emulator/emulator.htm.

Finally, the timing of the adherence assessment may af-
fect the strength of its association with clinical outcome.
We would not expect perfect agreement between assessment
of self-reported adherence over a brief, recent recall period
and current VL, given all the other potential effect modifiers
such as co-morbidity and earlier periods of nonadherence
that may have resulted in resistance (Bangsberg et al., 2003).
Most studies examined the association of adherence and VL
cross-sectionally, but adherence over time (serial measure-
ments within patients) may better predict VL prospectively.
Longitudinal HIV studies increasingly include tests for geno-
typic or phenotypic resistance, parameters that may be useful
in future ART adherence evaluations.

Obtaining accurate data on the association between as-
sessed ART adherence and relevant outcomes requires
methodologically precise studies. Future research in this area
should report baseline characteristics that may confound or
modify (Raboud, Harris, Rae, & Montaner, 2002) the associ-
ation between self-reported adherence and health outcomes,
including CD4 count nadir, baseline VL, class and duration
of previous ART experience, and possibly, evidence of spe-
cific ART viral resistance. This precision will enable more
accurate estimations of the quality of assessment methods,
although given the complex and dynamic nature of HIV
disease, no single adherence assessment measure can be ex-
pected to correlate perfectly with clinical indicators or clin-
ical outcomes.

Recommendations for best practices in HIV research
and clinical management

Our findings suggest that both researchers and clinicians
may proceed with the use of self-report measures of ART
adherence with some confidence in their validity at least in
terms of their associations with other indirect measures of
adherence and VL, a reliable surrogate marker of clinical
impact. Some experts have advocated the use of multiple
adherence measures (Caplan, Harrison, Wellons, & Frech,
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1980; Ickovics, 1997; Konkle-Parker, 2000; Samet, Sullivan,
Traphagen, & Ickovics, 2001). Our findings suggest this may
not be routinely required in clinical arenas, where VL and
other biological markers are often readily available and funds
for additional assessments are limited. However, there are
at least two situations in which further assessment may be
warranted.

First, in intervention trials, the use of less subjective meth-
ods such as EDM or unannounced pill counts may be worth-
while because of the potential reporting bias with self-report
strategies in the intervention conditions. Second, although
patient reports of nonadherence can generally be believed,
clinicians may be at a loss to interpret individual patient
reports of perfect (100%) adherence. Pharmacy refill data,
where accessible, may be useful in validating self-reported
“perfect” adherence. In one study, adherence as measured by
time-to-pharmacy refill was able to distinguish VL impact
among self-reportedly perfect adherers (Grossberg, Zhang,
& Gross, 2004). Other strategies to mitigate the ceiling ef-
fect of reportedly perfect adherence include calculating the
proportion of times across multiple interviews that 100% ad-
herence was reported and supplementing the standard 3-day
missed dose item with another item assessing the timing of
the last missed a dose or whether any doses were missed
in the last 30 days (Mannheimer, Friedland, Matts, Child,
& Chesney, 2002). These approaches may assist clinicians
in identifying patients claiming to be adherent who, in fact,
need ART adherence support.

When employing self-report strategies, researchers and
clinicians alike should capitalize on the flexibility of self-
report methodologies and inquire beyond the assessment
of missed doses, gathering information on other aspects
of adherence such as knowledge of medication names
and prescribed dosing regimens, attention to special di-
etary instructions, and patterns of nonadherence on week-
ends, mid-day, or when daily schedules change. Barri-
ers to adherence and facilitators are also important fac-
tors that are inaccessible with other adherence assessment
methodologies.

Adherence experts have developed guidelines for assess-
ment that are geared toward minimizing social desirability.
These include using self-administered measures with open-
ended and forced choice items; broaching the topic with a
preamble acknowledging the low prevalence and difficulty
of perfect adherence; wording items in such a way that non-
adherence is presented as expected and accepted; querying
reasons for nonadherence; focusing on recent behavior; spec-
ifying a time frame; aiding recall when possible using medi-
cation lists and diagrams of pills; anchoring reports to salient
events; embedding threatening with non-threatening items;
using authority to justify and normalize the behavior; and
ending with a reliability check of the accuracy of responses
(Miller & Hays, 2000).
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Fig. 2 Recommended items for assessing self-reported antiretroviral adherence

“Many patients find it difficult to take all their HIV medications exactly as prescribed.

How many doses of your HIV medication did you miss in the last 7 days? (# doses)

?Put a mark on the line below at the point that shows your best guess about how much of your prescribed HIV medication

you have taken in the last month. We would be surprised if this were 100% for most people.

Examples: 0% means you have taken no medication
50% means you have taken half your medication
100% means you have taken every single dose of your medication
| | | | |
0 10 20 30 40

“Do you ever forget to take your HIV medications? (Yes or No)

60 70 80 90 100

“Sometimes if you feel worse, do you stop taking your HIV medications? (Yes or No)

“Did you not take any of your HIV medications over the past weekend? (Yes or No)

What makes it difficult to take your HIV medications regularly? (Write in response)

Notes: “Based on Golin et al. (2002); *Based on Wash, Mandalia, and Gazzard (2002). An exact percentage can be calculated by measuring the

distance from 0 to mark in cm or inches; “Based on Knobel et al. (2002).

Researchers designing statistical analyses and clinicians
seeking guidance for advising patients could benefit from
recommendations regarding an appropriate threshold of ad-
herence necessary for favorable clinical outcomes. In the
studies we reviewed, thresholds appeared to be often deter-
mined post hoc, increasing the probability of Type I error. In
some instances, a threshold was predetermined but analyses
were conducted with a continuous measure of adherence.
Generally speaking, parametric tests of continuous variables
will have more power than nonparametric analyses of di-
chotomous variables but will not define a clinically relevant
cutoff. Given that continuous measures of self-report are
highly skewed and non-normal, it may be most valid to di-
chotomize at 100% for statistical analyses. However, as a
clinical goal, this level may be unreasonable for patients in
the long term. Optimal virologic success declines rapidly
in patients taking fewer than 95% of their prescribed doses
(Paterson et al., 2000). Nonetheless, one study using phar-
macy refill data among 923 HIV-positive patients showed
that there was no difference in the risk of disease progression
between those with moderate (70-90%) and high (>90%)
levels of adherence compared to those with low (<70%) ad-
herence (Kitahata et al., 2004). It is worth exploring whether
patients can reliably make fine distinctions about their ad-
herence behavior, such as judging it as either less than 80%
or less than 85% (Bangsberg, Moss, & Deeks, 2004).

Which recall period is best to use is an open question.
Patients do report more accurately over briefer time periods,
with accuracy dropping off as rapidly as beyond 24 hr
(Turner & Hecht, 2001; Wagner & Miller, 2004; Walsh,
Horne, Dalton, Burgess, & Gazzard, 2001). It is worth

considering, however, whether somewhat longer recall
periods may yield more useful data as the increasing use of
once-daily ART dosing may now result in too few dosing
times in a very brief (i.e., 1-3 day) recall period to provide
sufficient variability in adherence (Paterson et al., 2000). A
very short interval may not allow for differentiation between
patients whose good adherence is consistent and those who
report good adherence over a recent brief time period but
who are generally less adherent. A particular advantage of a
7-day recall period is that it will always include a weekend,
during which adherence is often problematic.
Recommended self-report measures are presented in
Fig. 2. These items are drawn both from the literature and
from clinical experience and incorporate use of normalizing
language, 7-day recall, and exploration of barriers to ad-
herence (Morisky, Green, & Levine, 1986). Many different
self-report measures appear to have an association with VL.
Researchers and clinicians may choose single or multiple
items based on their needs, weighing the need to assess inac-
curate dosing or dietary adherence with the desire to reduce
respondent burden. Longitudinal use of the increasingly uti-
lized visual analog scale may be enhanced by measuring the
exact distance from zero to the patient’s mark. We suggest
use of the term “dose” over “pills” as patients generally do
not take partial doses (G. Wagner, personal communication
March 2, 2005) and it is easier to calculate the number of
missed doses than the exact number of pills missed across
missed doses. Exploring the reasons why patients “forget”
to take their medications may uncover important issues that
can be addressed with subsequent potential problem-solving
(Bartlett, 2002). More consistent use of items such as these
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would allow comparison of self-report measure psychomet-
ric and clinical performance across populations.

The ability to make more definitive recommendations re-
garding precise measurement strategies will be enhanced
with further research that explicitly addresses some of
the issues we have raised. In the meantime, results from
this extensive literature review offer some direction for
HIV researchers and clinicians in their critically im-
portant work attempting to address and enhance ART
adherence.
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