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Summary

Adherence to highly active antiretroviral therapy (HAART) is generally suboptimal, limiting the
effectiveness of HAART. This meta-analytic review examined whether behavioral interventions
addressing HAART adherence are successful in increasing the likelihood of a patient attaining
95% adherence or an undetectable HIV-1 RNA viral load (VL). We searched electronic databases
from January 1996 to September 2005, consulted with experts in the field, and hand searched
reference sections from relevant articles. Nineteen studies (with a total of 1839 participants) met
the selection criteria of describing a randomized controlled trial among adults evaluating a
behavioral intervention with HAART adherence or VL as an outcome. Random-effects models
indicated that across studies, participants in the intervention arm were more likely than those in
the control arm to achieve 95% adherence (odds ratio [OR] = 1.50, 95% confidence interval [CI]:
1.16 to 1.94); the effect was nearly significant for undetectable VL (OR = 1.25; 95% CI: 0.99 to
1.59). The intervention effect for 95% adherence was significantly stronger in studies that used
recall periods of 2 weeks or 1 month (vs. <7 days). No other stratification variables (ie, study,
sample, measurement, methodologic quality, intervention characteristics) moderated the
intervention effect, but some potentially important factors were observed. In sum, various HAART
adherence intervention strategies were shown to be successful, but more research is needed to
identify the most efficacious intervention components and the best methods for implementing
them in real-world settings with limited resources.
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Highly active antiretroviral therapy (HAART) has demonstrated remarkable success in
inhibiting HIV viral replication and reducing morbidity, mortality, and overall health care
costs for HIV-positive persons.1-2 Optimal results of HAART, however, are most common
at high levels of adherence. As adherence decreases, HIVV-1 RNA viral load (VL) and the
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risk of progression to AIDS generally increase,3> as does the likelihood of generating drug-
resistant strains of HIV® and of infecting others.” Despite these risks, non-adherence to
HAART is widespread in the United States and in Europe, with estimates of the percentage
of prescribed doses taken ranging from 60% to 70%.8-14 Clearly, strategies for increasing
adherence are urgently needed, especially as HAART becomes more widely available in
relatively resource-poor health care settings.

The literature on HAART adherence interventions has been reviewed several times. Earlier
qualitative reviews noted that reports were based primarily on small pilot and feasibility
studies and, although innovative, offered few prescriptive guidelines with any empiric
validity.1>-17 Later qualitative reviews highlighted the improved methodologic quality of the
studies and noted considerable variation in sampling and assessment strategies, intervention
components, and findings.18-20 Recently, the first quantitative (ie, meta-analytic) review of
published HAART adherence interventions appeared.2! That analysis, which combined data
from randomized controlled trials (RCTs) and noncontrolled studies that assessed pre-to-
post intervention change in behavior, yielded a significant (P < 0.05) aggregated effect size
(d =0.35, odds ratio [OR] = 1.88) based on 26 findings that varied considerably across
studies. Interventions targeting individuals with poor adherence had stronger effects than
interventions not restricting eligibility.

The present meta-analytic review updates this prior work through September 2005 and
extends it in several respects. We focused exclusively on findings from RCTs to determine
effect sizes based on the interventions evaluated with the most rigorous methodology.?? In
addition to adherence, we examined VL as a virologic indicator of intervention effects.
Furthermore, by eliciting supplemental information from the original authors of the studies,
we are able to analyze standardized versions of these 2 outcomes (ie, percentage of
participants who attained 95% adherence and undetectable VL).

METHODS

Data Sources

We implemented multiple search strategies to minimize the bias of missed published
interventions. First, we searched the electronic databases MEDLINE, PubMed, Psyclinfo,
ERIC, and EMBASE from January 1996 through September 2005. We crossed multiple
search terms (ie, key words and medical subject heading terms) reflecting 3 categories: (1)
HAART (ie, HAART, highly active antiretroviral therapy, antiretroviral therapy,
combination therapy, HIV treatment), (2) adherence (ie, adherence, nonadherence,
compliance, noncompliance), and (3) intervention (ie, intervention, randomized controlled
trial). Second, we searched on-line trial registry databases (ie, the Cochrane Library and the
Database of Systematic Reviews?? and the Computer Retrieval of Information on Scientific
Projects [CRISP] database, hosted by the US National Institutes of Health). Third, we
contacted experts in the field and put out a call for relevant studies on a popular HAART
research “listserv” (http://mailmanZl.u.washington.edu/mailman/listinfo/
haart_adherence_research). Finally, we reviewed the references of all pertinent articles.
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Study Selection

Studies (published in any language) were included in the meta-analysis if they met all 4 of
the following criteria: (1) described a behavioral intervention, (2) targeted individuals 18
years of age or older, (3) randomly assigned individual participants to intervention and
control groups, and (4) reported outcome data on adherence or VL.

Data Abstraction

Using standardized coding forms, pairs of reviewers abstracted information from the
published articles. Each study was coded for study, sample, and intervention characteristics.
The interrater agreement was 93% for 17 key variables; discrepancies were reconciled via
discussion. Key variables were dichotomized for use in stratification analyses. Specific
intervention components were coded as (1) didactic provision of generic information about
HIV, HAART in general, and the patient’s prescribed regimen; (2) interactive discussion
involving patient-specific information addressing cognitions, motivations, and expectations
about taking HAART; (3) behavioral strategies, including the provision of external rewards
or the implementation of cue dosing; and (4) external reminders in the form of pagers,
diaries, or calendars. We then rated the extent of intervention in the comparison group
(received any of these intervention components [coded as 1] or received only standard of
care [coded as 0]).

Assessment of Measurement Variables and Methodologic Quality

Several measurement variables were assessed: recall period for 95% adherence, threshold
for establishing undetectable VL, and timing of outcome assessment. Additionally, we
examined the following methodologic quality variables: sample size, length of follow-up,
overall retention, differential retention by trial arms, treatment of missing data, and method
for measuring adherence.

Outcome Variables and Analytic Approach

Studies varied in how they defined adherence. For example, Rigsby et al23 operationalized
adherence as the percentage of prescribed doses taken within 2 hours of scheduled dosing
times over a 1-week period according to electronic data monitoring, whereas Tuldra et al’s4
main outcome was percentage of prescribed doses taken in the last month according to self-
report. To reduce the measurement variance and optimize the comparison of outcomes
across studies, we contacted authors and requested data on 2 standardized outcome
measures. One was the percentage of participants who achieved 95% or better adherence to
their treatment. This cutoff point was chosen because it has been associated with the best
virologic outcomes.® The second outcome measure was the percentage of participants with
an undetectable VL according to the assay used in the original research.

The following rules guided the calculation of the overall intervention effect size. First,
separate meta-analyses were conducted for each outcome (95% adherence and undetectable
VL). Some studies provided outcome data only immediately after the intervention, some
provided outcome data only at follow-up, and some provided outcome data at both time
points. Multiple or longer term follow-ups were rare. Therefore, we used outcome data from
the first follow-up when available because it was the assessment period most comparable
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across studies. If follow-up outcomes were not available, we used the immediate
postintervention outcomes. Second, in the 2 studies with multiple intervention arms, we
report only 1 contrast to ensure that all data points are independent. For the study by Rigsby
et al,23 we used the arm involving the more comprehensive intervention, and for the study
by Rotheram-Borus et al,2> we used the arm in which treatment was delivered in person (as
opposed to by telephone) to make it consistent with the other studies. Third, a hierarchic
approach was used in decisions about data inclusion; that is, we used data provided directly
from the authors when available. In 1 of the 2 instances in which authors did not send data to
us, we were able to use information published in the original report. If data from a study
were not available from either source for a particular outcome of interest, that study was
omitted from the analysis of that outcome.

Effect Size Calculation

For each meta-analysis, effect sizes were estimated with ORs, because outcome variables
were dichotomous. An OR >1 indicates that participants in the intervention arm were more
likely to achieve the desired outcome than participants in the control arm.

Standard meta-analytic methods26-28 were applied for aggregating individual effect sizes
across studies. We first used the natural logarithm to obtain log OR (InOR) and calculated
its corresponding weight (ie, inverse variance) for each study. In estimating the overall
effect size, we multiplied each InOR by its weight, summed the weighted InOR across
studies, and then divided by the sum of the weights. The aggregated InOR was then
converted back to the OR by exponential function, and a 95% confidence interval (CI) was
derived. We also tested the magnitude of heterogeneity of the individual effect sizes by
using the Q statistic, an approximate 2 distribution with degrees of freedom (df) equal to
the number of findings (k) — 1. Fixed-effects models and random-effects models were
examined; both yielded highly similar results. The final presentation is based on a random-
effects model, which provides a more conservative estimate of variance and generates more
accurate inferences about a population of adherence intervention trials beyond those
analyzed here.2?

Sensitivity and Stratification Analyses

Sensitivity analyses were conducted to determine whether the aggregated effect size
changed appreciably after deleting any specific finding. We compared the aggregated effect
size based on all studies with successive iterations using k — 1 findings; that is, we removed
a finding and calculated the aggregated effect size based on the remaining findings. We then
replaced that finding, removed another, and repeated the process.

Additionally, we conducted stratified analyses to examine whether study, sample,
measurement, methodologic quality, or intervention characteristics moderated the strength
of the aggregated effect size. For example, we compared the aggregated effect size for US
studies with that of non-US studies. These subgroup aggregated effect sizes were compared
with the between-group heterogeneity statistic Qg.2’
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Publication Bias

Publication bias favoring studies with significant findings was ascertained by inspection of a
funnel plot of standard error estimates versus effect-size estimates from individual
samples?® and also by a linear regression test.30 For the linear regression test, the
standardized effect-size estimate (effect-size estimate divided by the corresponding standard
error estimate) is regressed against the weight (the inverse of the standard error). If the
intercept used to measure asymmetry is significantly different from 0, this provides evidence
of publication bias.

Study and Sample Characteristics

As shown in Figure 1, of the 1891 citations originally identified through the comprehensive
search, 19 RCTs met eligibility criteria and were included in the meta-analyses. The studies
are described in Table 1. They were published from 1999 to 2005 and were conducted
mainly in the United States (74%). Most (84%) took place at outpatient HIV primary care
clinics and were conducted with convenience samples, with baseline total population
numbers ranging from 33 to 262 (median = 116). Eligibility criteria varied widely, although
37% of the studies restricted inclusion to patients exhibiting some marker of risk for
nonadherence, such as poor baseline adherence or detectable VL. The percentage of
participants who were men ranged from 0% to 91% (median = 75%); from 0% to 77% of
participants in each study were men who have sex with men (MSM; median = 53%).
Participants in the US studies were mostly racial/ethnic minorities (median = 54% African
Americans and 19% Latino/a Americans).

Intervention Characteristics and Components

An examination of intervention characteristics revealed that the most common delivery
method was 1-on-1 counseling (55%); an additional 16% of the studies used a group format.
The most common interveners were health care providers such as physicians or nurses
(47%) or mental health counselors such as trained psychologists (26%), with 53% of studies
using research staff (rather than clinic staff) to provide the intervention. The median number
of intervention sessions was 2 (range: 1-54 sessions), the median amount of time for each
session was 60 minutes (range: 45 minutes to 2.5 hours), and the median intervention
duration was 70 days (range: 1 day to 1 year).

Regarding the components designed to promote adherence, almost every study provided in
the intervention or control arm didactic information on HAART (79%) or interactive
discussions addressing cognitions, motivations, and expectations about taking HAART
(79%; eg, motivational interviewing, group therapy addressing coping with HIV-related
stigma). Behavioral strategies were reported by 84% (eg, cue dosing, cognitive-behavior
therapy), and 26% used external reminders such as pagers. Studies involved 1 (16%), 2
(10%), 3 (58%), or 4 (16%) of these different components.
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Methodologic Quality of the Studies

All studies used an intent-to-treat analysis in which participants were analyzed based on
original randomization assignment. Overall, retention rates (pooling across arms) ranged
from 40% to 100% (median = 80%) immediately after the intervention and from 55% to
100% (median = 70%) at first follow-up. Retention rates did not differ significantly between
arms at either assessment period for any study. Most (58%) of the studies used self-report to
measure adherence; the other studies relied on electronic data monitoring. The number of
follow-up assessments varied from 0 to 3 (median = 1) and ranged from 14 days to 510 days
(median = 140 days) after the end of the intervention. For first follow-up, the period ranged
from 14 to 365 days (median = 56 days). One third of the studies treated missing values as
equivalent to failure or imputed values; the remainder omitted participants from analyses for
which they had missing data.

Effect Sizes for 95% Adherence

Data were available from 18 studies for 95% adherence: 5 from the immediate
postintervention assessment and 13 from the first follow-up. Adherence recall periods varied
from 3 to 30 days (median = 7 days). For these 18 studies, 62% (484 of 786) of intervention
arm participants and 50% (426 of 847) of control arm participants achieved 95% adherence.
The aggregated effect size was significant (OR = 1.50, 95% CI: 1.16 to 1.94; N = 1633)
indicating that, overall, the likelihood of achieving at least 95% adherence was higher in the
intervention arm than in the control arm. The effect was homogeneous (Q = 20.3, df = 18; P
= 0.26), and sensitivity tests revealed that the overall significance did not change when any
single finding was omitted. Figure 2 presents the individual effect-size estimates and shows
that the intervention effect was significant (P < 0.05) for 8 studies.24:31-37

Effect Sizes for Undetectable Viral Load

Data on undetectable VL were available from 14 studies: 4 from the immediate
postintervention assessment and 10 from the first follow-up. Thresholds of detection for VL
were 50 copies/mL,23:25:38-40 200 copies/mL,*! 400 copies/mL,24:31:34.3542 and 500
copies/mL.43

Overall, 62% (379 of 605) of intervention arm participants and 55% (352 of 642) of control
arm participants achieved an undetectable VL. The aggregated effect size was marginally
significant (OR = 1.25, 95% CI: 0.99 to 1.59, N = 1247), indicating that, overall, the
likelihood of achieving an undetectable VL tended to be higher in the intervention arm than
in the control arm. The effect was homogeneous (Q = 8.2, df = 14; P = 0.83), and sensitivity
tests did not reveal any appreciable changes when individual findings were removed. Figure
3 presents the individual effect sizes; 5 were significant (P < 0.05).24:32:34,35.39

Stratified Analyses for 95% Adherence and Undetectable Viral Load

As seen in Table 2, there was only 1 significant stratification variable according to the Qg
statistic: the effect size was significantly larger in studies that had a 2-week or 1-month
recall period for 95% adherence than in studies that had a recall period <7 days (Qg = 3.97;
P < 0.05). Additional analyses indicated that for a recall period <7 days, 95% adherence was
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similar in the intervention arm (67%) and control arm (62%), whereas for the longer recall
periods, it was appreciably higher in the intervention arm (55%) than in the control arm
(40%). None of the other stratification analyses conducted for 95% adherence or for
undetectable VL yielded significant differences between subgroups. The relatively small
number of studies in these subgroups likely decreased power to detect differences. There
were several instances, however, in which the effect size was significant (ie, the 95% ClI did
not include 1) for one subgroup but not the other. These differences may be suggestive of
potentially important moderating factors. We identified 4 variables for which these
differences were consistently observed in the 95% adherence and undetectable VL
outcomes. Specifically, effect sizes tended to be higher in studies conducted outside the
United States (vs. domestically); in studies with interventions that included didactic
information on HAART (vs. studies without this feature); in studies in which the
intervention included interactive discussion of cognitions, motivations, and expectations (vs.
studies without that feature); and in studies in which the outcome data came from the first
follow-up (vs. immediate postintervention assessment).

Publication Bias

There was no evidence that our effect-size estimates were inflated because of noninclusion
of studies with nonsignificant findings.

DISCUSSION

Results from this meta-analytic review indicate that HAART adherence interventions for
adults can be efficacious. The magnitude of the aggregated OR indicated that participants
who received an intervention were 1.5 times as likely to report 95% adherence and 1.25
times as likely to achieve an undetectable VL as participants in the control arm. These
findings are encouraging because they suggest that adherence interventions can have a
significant positive effect on adherence behaviors and some positive effect on biologic
indicators of adherence.

In considering why the effect size was higher for 95% adherence than for the undetectable
VL, one might be tempted to attribute this difference to measurement factors. The VL
outcome mainly was obtained through blood draws or medical charts, whereas the 95%
adherence outcome was based on self-report in most studies. Our findings do not indicate
that the self-report data inflated the intervention effect, however. Indeed, the effect size for
95% adherence was somewhat larger in studies that used more objective assessments of
adherence (eg, electronic drug monitoring, pill counts) than in studies using self-reports of
adherence (see Table 2). Although bias cannot be completely ruled out with these more
objective measures, it does not seem that the manner in which adherence was measured
explains the difference. More likely, the difference may stem from clinical or biologic
factors. It is possible that the HAART regimens might not have been sufficiently potent or
that resistance inhibited viral suppression even in the presence of high levels of adherence
(these data were not available for this review). Future research should examine these
possible explanations.
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Stratification analyses indicated that the intervention effect was significantly stronger in
studies that used a longer recall period (ie, 2 weeks or 1 month) versus a shorter one (ie, <7
days) for 95% adherence. This suggests that assessment of adherence over longer periods
may be more sensitive in detecting an intervention effect. There were no other statistically
significant moderators for 95% adherence or undetectable VL. There were several trends
that deserve attention, however. The intervention effect sizes tended to be larger in studies
that provided didactic information on HAART and in studies that included interactive
discussion of cognitions, motivations, and expectations regarding adherence. These findings
suggest the importance of providing basic information to patients and engaging patients in
discussions to help overcome cognitive factors (eg, avoidance coping), lack of motivation,
and unrealistic expectations about adherence behaviors. Studies that included behavioral
strategies such as external rewards and cue dosing were as efficacious as studies that did not.
Also, studies that used external reminders such as pagers were no more effective than
studies that did not; in fact, for 95% adherence outcomes, the latter studies did better.
Although these trends are of interest, they must be viewed with caution, because many
studies used multiple intervention components, thus precluding an unconfounded analysis of
specific components. Also, noting the consistency of effects across outcomes of 95%
adherence and undetectable VL may be informative but is an imperfect way to determine
which stratification variables are most robust, especially because only 13 of the 19 studies in
this review even included both outcomes.

Overall, our findings suggest that a wide variety of interventions may be efficacious. For
example, in the study by Remien et al,33 a 4-session comprehensive intervention for couples
delivered by a nurse practitioner demonstrated some success in increasing adherence. In
contrast, in the studies by Knobel et al32 and Rathbun et al, 3% a single didactic session with a
pharmacist was efficacious. Because resources for adherence interventions are quite
constrained in many settings and populations, it is promising that providers may choose
from a diverse range of potentially effective strategies.

Our findings generally concur with those of the only other published meta-analytic review?!
of HAART adherence intervention studies. Both reviews found that interventions as a whole
were efficacious in improving adherence. This consistency is encouraging, especially
because the prior review did not focus exclusively on RCTs and defined the outcome
differently (ie, as the standardized mean difference in continuous estimates of adherence
rather than the relative proportion of participants who achieved 95% adherence). Unlike our
analysis, however, the prior review found that the intervention effect was significantly
stronger in studies that enrolled only participants with known or anticipated adherence
problems compared with studies that did not target potential participants on this dimension.
Because their finding could not be fully explained by statistical regression to the mean in
pre-to-postintervention comparisons of behavior change (R. Amico, PhD, personal
communication, 2006), it warrants further investigation.

The limitations of our meta-analysis reflect the limitations of the primary studies. One
limitation is that more than half of the studies relied solely on self-reported adherence.
Although self-report has been shown to have some validity in assessing antiretroviral

adherence,*>46 it may not provide the most accurate estimate of adherence and may be
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prone to socially desirable responding in an intervention trial. As discussed previously,
however, it does not seem that the intervention effect size was biased by self-reports.
Another issue is the sustainability of intervention effects over time. Current clinical
guidelines recommend that patients take HAART continuously, over a period of years, to
bolster immune functioning and suppress viral replication. Follow-up assessments for the
studies in our review, if included at all, occurred an average of 60 days after completion of
the intervention. Some studies included a follow-up assessment but no immediate
postintervention assessment with which to compare the results. This omission, along with
the considerable range in intervention duration and in follow-up length, makes it difficult to
interpret our counterintuitive finding that effect sizes tended to be higher in studies in which
the outcome data came from the first follow-up versus immediate postintervention
assessment. It would be valuable if future interventions assessed behavior at multiple
assessment periods and for longer periods after the intervention. Additionally, a lack of
reporting on potentially important variables (eg, specific medication regimens, indicators of
resistance) in the primary studies limited our ability to examine more closely clinical
moderators of the intervention effects on VL. Clear and transparent reporting of key
elements such as these in intervention studies would improve the quality of future meta-
analyses.*’

Certainly, more research in this area is needed. All the studies we reviewed targeted the
individual patient, but most typologies point to at least 3 other major influences on
adherence: characteristics of the provider, characteristics of the medication regimen, and
macrolevel contextual factors such as clinic accessibility. Future intervention studies might
successfully explore these areas. Also, all the interventions were conducted in the United
States or other nations of the West. The challenges of working in severely resource-
constrained settings, where there may be fewer highly educated professionals and less
money for technologically sophisticated equipment, may require different intervention
strategies. Fortunately, many other interventions are currently being evaluated.18 We await
the results of those projects, including those investigating directly observed therapy, which
was not independently evaluated in any of the studies we reviewed. Finally, there is a
paucity of data to guide the implementation of adherence interventions in clinical settings.
Meeting the challenge of translating interventions that are efficacious in research trials into
effective clinic-based strategies that can also be used in resource-poor areas requires an
ongoing operational research agenda.
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FIGURE 2.
Overall effect-size estimates among HAART adherence interventions for 95% adherence.
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FIGURE 3.

1.00

10.00

100.00

Overall effect-size estimates among HAART adherence interventions for undetectable VL.
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TABLE 2
Stratified Analyses of Aggregated Effect Sizes for 95% Adherence and Undetectable Viral Load Outcomes

95% Adherence Undetectable Viral L oad

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

k OR(95% ClI) k OR(95% ClI)
Study and sample characteristics
Conducted in United States 13 1.30(0.96 to 9 1.06(0.75to
1.71)73.2531,33,35,36-38,42-44,48.49 1.51)23.25,31,33,35,38,39,42,43
Conducted elsewhere 5 1.89 (1.28 to0 2.82)2432344041 5 1.45(1.04 t0 2.02)2432344041
80% or more participants male 8 1.21(0.79 to 1.84)25:35.37.4041,43,44.49 6 1.24 (0.75 to 2.05)25:35.39-4143
Less than 80% of participants male 10 1.65 (1.16 to 2.34)23:24:31-34,36,38.42.48 8 1.26 (0.96 to 1.65)23.24:31.33,34,38.42
50% or more participants MSM 5 1.76 (0.87 to 3.57)25,35:37.4044 4 1.83(0.50 to 6.67)2>35.3940
Less than 50% of participants MSM 5 1.21(0.79 to 1.84)24334243.48 4 1.15(0.78 to 1.71)24334243
HAART naive 3 1.33(0.73 t0 2.43)743542 3 1.22(0.94 to 1.58)%43542
Not HAART naive 15 152 (1.22102.07)232531-34.3840414849 11 166 (0.70 to 3.94)232531-34:38-41.43
No marker for poor baseline adherence 14 1.70 (1.02 to 13 1.29(0.99 to 1.68)23-25:31.33-3538-43
2.86)23-2531,32.34-36,38,40-43 48
Marker for poor baseline adherence 4 2,09 (1.18 to 3.69)3337:44.49 1 %
No marker for baseline detectable VL 15 1.42(1.07to 11 1.19(0.90 to 1.58)23:25.31,33-35,38-41,43
1.87)23:25.31,33-38,40,41,43,44,48,49
Marker for baseline detectable VL 3 1.83(0.94 to 3.59)%43242 3 1.43(0.91 to 2.24)%4.3242
Intervention characteristics and components
Delivered by study staff 9 1.74 (1.26 to 2.40)23:25:31.33-35.37.42.49 8  1.25(0.91 to 1.71)232531,33-3539,42
Not delivered by study staff 9 1.35(0.89 to 5.05)24:32:36,38.4041 434,50 6 1.26 (0.87 to 1.82)2432:38.404143
5 or more intervention sessions 6 1.49 (0.82 to 2.74)2325:31.4048,49 5 1.24(0.76to
2.04)2325.31,35,36(23,25,31,39,40)
Fewer than 5 sessions 10 1.49 (1.13 to 1.98)%32-37.41-44 7 1.26(0.96 to 1.65)243234.35,41-43
Didactic information on HAART 7 1.86 (125 to 2.79)%5:32:36,38.4043.48 7 1.41 (1.03 to 1.93)2425.31.32.34.39.41
No didactic information on HAART 11 1.26 (0.94 to 7 1.06 (0.73 to 1.54)%3:33:35,38,40-43
1.68)23:24:31.33-35,37,41,42,44.49
Interactive discussion of cognitions, 14 1.62 (1.21 to 2.03)242531-3740,42,43,48,49 11 1.30(1.00 to 1.70)242531-3539.40,42.43
motivations, and expectations
about adherence
No interactive discussion of cognitions, 4 0.99 (0.55 to 1.79)23:38:41.44 3 1.07(0.62 to 1.86)23:3841
motivations, and expectations
about adherence
Behavioral strategies 15 1.34 (1.03 to 1.75)23-25,3133-37.40-434849 12 128 (0.98 to 1.68)23-25:31-35,38,40-43
No behavioral strategies 3 2.31(1.41to0 3.79)323844 2 1.16(0.70 to 1.92)3238
External reminder (eg, pager) 1.00 (0.62 to 1.63)3241:44:37 4 1.15(0.72 to 1.86)38:394143
No external reminder 14 169 (1.24 to 2.29)23-25,31-37,4042,48,49 10 1.29 (0.98 to 1.70)23-25.31-3540,42
Involved only 1 intervention component 3 1.05(0.45 to 2.46)%3:3844 1 3
Involved (any) 2 intervention components 9  1.77 (1.18 to 2.67)31-3335.36.4042,48.49 6 1.19 (0.84 to 1.69)31-3440
Involved (any) 3 intervention components 6 1.33(0.92to 1.95)%42534,37.41.43 5  1.35(0.94 to 1.93)%42534:41
Involved all 4 intervention components 1 — 1 %
Control received an intervention component 8  1.30(0.90 to 1.88)33:35-37:43,4849 5 1.19(0.80 to 1.78)33:35.:39,4243
Control received standard of care or 10 1.75(1.25 to 2.43)23-25.31,32,34,38.40.41.44 9 1.29 (0.96 to 1.74)23-2531,32,3438,4041
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95% Adherence

Undetectable Viral L oad

2. 10)23,25,32,35—38,40,41,43,44,49

k OR(95% ClI) k OR (95% ClI)
was wait-listed
Methodologic quality variables
Baseline N = 50 per arm 8 1.43(0.99 to 2.04)2432-3441-4348 7 1.31(1.01 to 1.69)2432-3441-43
Baseline N <50 per arm 10 1.73 (109 to 2.73)23,25,31,36—38,40,44,49 7 1.00 (054 to 1.84)23'25’31'35'38_40
Self-report adherence measure 11 1.39(0.92to — -
1.13)24:25.31.32,36.37,41,43,44,48.49
Other (more “objective”) measure of 7 1.70 (1.22 to 2.37)%333-35:38.4042 - —
adherence
First follow-up <60 days 8 1.49 (1.04 to 2.14)?3.2433-374243 6 1.18(0.81 to 1.73)%32433.354243
First follow-up 260 days 6 1.60 (0.92 to 2.79)?5:31:32,34.41,49 5 1.33(0.96 to 1.85)25:31:32.3441
Retention rate <80% at immediate post or 11 1.60 (1.09 to 2.34)23:31-33.35-37,4041,43,48 8 1.16 (0.84 to 1.61)%3:31-33.4041,4345
<70% at follow-up
Retention rate <80% immediately after 6 1.45(0.95 to 2.20)%425:3442,44,49 6 1.46 (1.00 to 2.14)%4253438,38,42
intervention or <70% at follow-up
Differential retention rate <5% 8  1.67 (1.07 to 2.58)31:32.35.37,40,42,44.49 5 1.23(0.75 to 2.04)31,32:354042
Differential retention rate >5% 10 1.44 (105 to 1.97)23725,33,34,36,38,41,43,44 9 1.26 (094 to 1.67)23725,33,34,38,39,41,43
Imputed missing data 6 1.55 (1.02 to 2.34)24:31:3334.42.48 5 1.25(0.91 to 1.72)24:31:333442
Did not impute missing data 12 1.48(1.04to 9  1.26(0.87 to 1.81)2325:32,35:38-41.43

According to the between-group heterogeneity statistic Qg, for each comparison, there were no statistically significant (P < 0.05) differences
between effect sizes. Effect sizes are not given for subgroups with only 1 study.

Numbers of studies fluctuate across stratification variables because some studies did not report information on the variable.

Intervention components were coded as present only if they were included as part of the intervention and not the control arm.
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