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Abstract

The purpose of this investigation was to consider person characteristics, treatment level variables,
and illicit drug use to help explain the HIV antiviral adherence patterns of a community-

based, non-drug-treatment-seeking sample of men who have sex with men (MSM). Adherence
data were gathered for 300 MSM eight times over the course of 1 year using electronic
monitoring. Treatment and person level characteristics were assessed at baseline assessment using
computer-administered surveys, and drug usage was established via a diagnostic inventory. These
longitudinal data were analyzed via Hierarchical Linear Modeling. The sample was diverse in
terms of age and race/ethnicity. Across the span of the year in which the participants were
assessed, adherence rates were relatively stable and high (means: 82% to 90%) at each time

point and remained relatively stable across the yearlong investigation. Lower adherence rates were
evident among those who were drug users, black identified (in terms of race), older, and by pill
burden. Individuals on HIV antiretroviral therapy demonstrated consistent although not optimal
adherence rates when assessed during the course of a year. The significance of numerous person
level factors such as age, race, and drug use suggest that adherence to treatment may in part be
impacted by the circumstances that the individual brings to the treatment behavior, and suggests
interventions that delve beyond the behavioral to consider and address life social and intrapersonal
circumstances that may interfere with adherence behaviors.

INTRODUCTION

A DHERENCE TO ANTIRETROVIRAL therapy (ART; formerly known as HAART) is
essential in the treatment of HIV. High levels of adherence (95% or above) are necessary

to achieve viral suppression and are associated with greater CD4 lymphocyte count,

less chance of developing opportunistic infection, and lower levels of hospitalization.13
However, more recent studies have suggested that perhaps for non-nucleoside reverse
transcriptase inhibitors, viral suppression might be achieved with lower adherence (i.e., as
low as 54%) rates.* Regardless of these more recent findings, the matter of ART medication
adherence remains crucially important because poorer adherence to these regimens has been
associated with drug resistance and mutant strains of the virus,>® which can be transmitted
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to uninfected people.”® Therefore, researchers have sought to determine antecedents
associated with adherence including a variety of person/behavioral and treatment factors,
suggesting a biopsychosocial paradigm? to understanding this behavior.

Research has examined the relations between person-level factors and ART including race/
ethnicity, developmental stage, and relationship status. In a recent multicenter clinical trial 10
nonwhite patients indicated lower levels of adherence. Additionally, in several studies,
African Americans have been shown to demonstrate lower levels of adherence.1112 This
may be due to lack of self-efficacy, which has been associated with doubting one’s ability
to take the medications,3 missing more HIV care appointments,4 or less perceived access
to quality health insurance.1> African Americans are more likely to receive HIV care at
public clinics as opposed to private clinics'® and are also more likely to have Medicaid or
to be uninsured in comparison with their white counterparts.18-17 Lower access to health
care is associated with lower levels of adherence in the United States;18 however, quality

of health care was found to have no effect on adherence in a recent study conducted in
Brazil,1® where all HIV patients have access to generic formulations of ART. Another study
found that people of lower socioeconomic status in a universal health care system are less
likely to receive ART, which suggests unequal access?® and that people of low financial
status, particularly those who are unemployed, demonstrate lower levels of adherence.2
Employment status plays an important role in ART because people who are employed are
more likely to have undetectable viral loads.22

Support systems in terms of relationships have provided another lens to examine adherence
to ART. A current finding suggests that being in a primary relationship is related to lower
levels of adherence regardless of sexual orientation,1! and another recent study found that
people in serodiscordant relationships report lower rates of adherence due to concerns

of serostatus disclosure.23 Other studies found that these negative associations are not as
pronounced in gay men,2425 and it has also been indicated that adherence is not related to
having a primary partner regardless of serostatus in gay men.1% Relationships in which HIV
status has been disclosed increase practical and emaotional support in gay and bisexual men
who are HIV-positive,26:27 yet the impact of primary relationships on ART currently remains
ambiguous.

In addition, developmental stage is another area of interest. Older patients, usually

over 50 years of age, have demonstrated better adherence to ART than their younger
counterparts.19:28-31 This may be because older patients report fewer interruptions to their
regimens,32 are more likely to keep their HIV care-related appointments,1#4 and may be more
familiar with medication use and have increased awareness of the detrimental effects of poor
adherence.33 Recent findings also suggest that older age is associated with lower levels of
virus replication, regardless of quality of adherence,3* so further investigation is needed to
determine the impact of age.

In terms of behavioral elements, perhaps the one most examined is recreational drug use.
Recreational drug use is consistently associated with lower rates of adherence.3>-37 The
use of these substances may have a negative effect on adherence due to an increase

in cognitive deficits including memory impairment, 3839 but more importantly, drug use
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can interfere with daily routine (i.e., schedule, meals, sleep), which is a very important
component of these oftentimes very complex regimens.#%4% Lower levels of adherence are
more pronounced in polydrug users,*? and there is evidence of a possible dose-response
relationship between the use of certain drugs and level of adherence, suggesting that heavy
or “binge” use might have a more adverse effect on adherence.#3 Further investigation is
required to determine how patterns or level of drug use are related to adherence.

With regard to treatment itself, the literature suggests that regimens consisting of a high
number of pills are associated with lower levels of adherence.19:22.29:30 The number of pills
prescribed per day reflects the number of prescribed medications and the number of required
daily dosings, so this serves as a good indicator of complexity of regimen.1? Patients prefer
to take fewer pills per day,* and a recent study found that moving patients from two doses
per day to one dosing per day leads to less of a decline of adherence over a 24-week
period.#® This suggests that many patients experience pill burden, and regimens containing
many pills per day may be too complex and thus lead to lower levels of adherence.

Taken in combination, these factors suggest that adherence to ART can be best understood
by examining person/behavioral-level and treatment-level characteristics. The individual on
ART must negotiate the realties of his/her life with the demands of the medication regimen.

Many investigations have examined factors related to ART adherence; however, few have
utilized longitudinal methodologies. Utilizing the Medication Electronic Monitoring System
(MEMS) and a cohort of 108 HIV-positive participants over the course of 48 weeks, Liu et
al. found that adherence decreased over time.%6 An intervention study of 240 HIV-positive
participants over a 6-month period that used MEMS as a measure also found a decrease

in adherence over time.# Investigations with smaller sample sizes have also sought to
examine adherence over time and sometimes found conflicting results.28:31.48-50 Thege
results may not be fully accurate because analyses relied on short time spans, which

may have provided less accurate estimates of adherence over time. While many of these
longitudinal investigations utilized MEMS technology, many assessed participants for less
than 12 months and some did not contain large samples. Most studies have engaged
participants for periods from only 2 to 28 days in order to assess adherence.51-53 While

the majority of investigations measure 28—day periods, measuring adherence by the prior
week or 2-3 days prior to assessment may be too short a period of time to gain a correct
estimate of adherence. Large samples analyzed over a longer time span are needed to
strengthen the understanding of ART adherence over time, as well as the factors that help to
explain these adherence trajectories. Moreover, studies investigating adherence to ART tend
to be cross-sectional or retrospective, and studies that do utilize prospective longitudinal
methodologies tend to use simple pairwise comparisons and repeated-measures analysis of
variance, but rarely use more advanced multilevel modeling.46:54

Because of such methodological confounds, we designed and conducted a larger-scale
investigation over a more extended period of time in order to gain a better understanding of
ART adherence and the predictors, which have been previously studied cross-sectionally.
This design, in combination with MEMS technology and more advanced, multilevel
statistical methodology, leads to a more powerful understanding of adherence across a time
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span. Thus, the purpose of our investigation was to conduct a year-long assessment of ART
adherence and its correlates in a sample of 300 gay and bisexual men. In what follows we
(1) describe the yearlong adherence trajectories of this cohort; and (2) consider the person
and treatment level predictors of these trajectories using Hierarchical Linear Modeling.

The data presented here are drawn from Project PILLS (Protease Inhibitor Longitudinal
Life Study), which sought to characterize the relationship between behavioral and
sociodemographic variables in relation to medication adherence of protease inhibitors (PIs)
in a cohort of 300 men who have sex with men (MSM) in New York City, funded by

the National Institute on Drug Abuse. Since adherence rates tend to be comparable across
all medications in an ART regimen, this study focused on one class of medications in a
regimen: Pls, which are widely prescribed.>® Participants were assessed eight times over the
course of 1 year, and the study was concluded in 2004. All aspects of the protocol were
approved by the institutional review board of the authors’ university.

Participants were recruited using active and passive recruitment strategies. The recruitment
efforts were based on a targeted sampling strategy, designed to obtain systematic
information because true random sampling was not feasible.>® Although targeted sampling
cannot assure diversity of the sample, it can be used to enhance the degree to which

the sample includes participants who come from a variety of backgrounds, reside within
different social circles and participate in gay, bisexual, and/or HIV/AIDS communities to
varying degrees. Participants were actively recruited from AIDS service organizations and
mainstream gay venues (e.g., bars, cafes, dance clubs, sex clubs, streets in predominately
gay neighborhoods). Participants were also passively recruited using “tear-off flyers,” study
cards, advertisements in gay and mainstream publications, and through peer referrals. Some
men were enrolled in the study through peer referrals or snowball sampling resulting from
participants recommending the study to other HIV-positive men. Substantial efforts were
made to ensure that an ethnically diverse sample was obtained by targeting venues serving
the needs of HIV-positive gay and bisexual men of color. A targeted strategy was used to
ascertain a diverse sample both in terms of race/ethnicity and drug use.

To determine eligibility, men were screened by telephone. To meet inclusion criteria
respondents must have been (1) biologically male, (2) predominantly English-speaking, (3)
the age of 18 or older, (4) self-identified as HIV-positive, (5) report having had sex with
another man in the previous year (MSM), and (6) on an ART regimen that consisted of

at least one PI. The list of Pls included at the time of data collection were as follows:
Saquinavir (Fortovase), Ritonavir (Norvir), Indinavir (Crixivan), Nelfinavir (Viracept),
Amprenavir (Agenerase) and Lopinavir (Kaletra).

Respondents who were eligible and still interested in participating were scheduled for
a two-part baseline interview. Baseline assessments consisted of two appointments. At
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the initial baseline interview, participants gave informed consent. Participants then were
provided with an explanation of the project and the use of the MEMS Track Cap,

which was used as a primary measure of adherence. Specific information about the Pl
regimens was assessed because each medication has differential side effects and dosing.
ART regimen was confirmed with the participants’ health care providers. Participants then
completed a quantitative survey administered via the Audio-CASI (ACASI) system36 to
assess demographic and behavioral characteristics, and a structured face-to-face interview
was conducted to obtain assessments of treatment characteristics. At the end of the first
session, a meeting was scheduled for 2 weeks later to ensure that the MEMS Track

Cap was functioning properly and to obtain self-reported adherence data. At this time,
participants provided their MEMS Caps to document their adherence behaviors in the
previous 2 weeks. Participants were also scheduled to come in for 2-, 4-, 6-, 8-, 10-,

and 12-month assessments. Adherence data from the prior 60 days were collected at each
follow-up assessment through MEMS data as well as self-report. The assessments each took
approximately 90-120 minutes to complete. Participants were provided a monetary incentive
at the completion of each data collection visit.

Sociodemographic and health characteristics.—Using ACASI at baseline
assessment, all participants reported age through date of birth, race/ethnicity, relationship
status, employment status, and type of health care coverage. Current relationship status was
dichotomized into “in a current relationship” or “not in a current relationship.” Participants
indicated whether they were employed full time, part time, or whether they were not
working. Health care coverage was also dichotomized into either “public” or “private” and
age was dichotomized into “<50” and “=50.” The latter was informed by research on the role
of age on adherence.19.28-31

Treatment characteristics.—During the interview at the first baseline assessment,
participants indicated via a checklist the PI in their regimen, the year they initiated use

of this PI, as well as all of the other types of HIV antiviral medications that were currently
part of their ART regimen. In addition, based on their dosing data, we calculated the total
number of antiviral pills taken per day. Regimen was confirmed with the participants’ health
care provider. We noted any change with regard to the Pl each participant was prescribed
and created a dichotomous variable to reflect this construct in our analysis.

Drug use.—The Drug Abuse Screening Test (DAST-10),57 which is widely used in drug
abuse research, was utilized to assess level of drug use. These data categorized individuals as
non-drug users (score = 0), drug users (score = 1-5), and drug abusers (score = 6-10).

Adherence.—At the second portion of the baseline assessment, adherence to the Pl in

the participants’ regimen was assessed in two manners. First, adherence using an electronic
monitoring of pill retrieval with the MEMS Track Cap was assessed. The MEMS Track Cap
system consists of a computer chip embedded in a cap that fits all standard size medicine.
The chip records the date and time that the bottle is opened, which is defined as an event.>8
The chip was then downloaded as a data file, and based on the dosing data and the missed
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doses indicated, a percentage of adherence for the P1 being monitored was calculated.

In addition, participants examined the MEMS data output with a research assistant and
indicated which doses were correctly accounted for by the MEMS. Furthermore, when
participants reported that the MEMS output was incorrect, they corrected the output and
listed the time they took a specific medication, and alternatively, the reason they missed a
medication dose, if applicable. Similar adjusted models have been utilized in similar studies
of ART adherence in the form of composite scores.*6 These corrected MEMS data were
also used to obtain adherence percentages for the Pl being monitored. The corrected MEMS
data were implemented because of previous research that has indicated that the system

does not necessarily provide a true indicator of adherence and, in fact, may underestimate
adherence to HIV medications.5%:60 A second assessment of adherence was undertaken to
conduct checks on validity via self-report using the ACASI system, and this comparability
has been documented elsewhere.3 As has been previously shown, based on the first MEMS
assessment, measures using this methodology for collecting adherence data were highly
positively correlated with self-report (r =0.32., p <0.001), and significantly negatively
correlated with baseline viral load (r = -0.21, p =0.001). In addition, corrected MEMS

was significantly related to uncorrected MEMS data (r =0.37, p <0.001). None of the
participants refused to use the MEMS cap (because use of this system was provided as
information to the potential study participants prior to study entry), and we did not detect
any significant malfunction in the course of the study of these systems. Thus, for the
purposes of our analyses, we utilized the MEMS adjusted data as the measure of adherence.

Analytic plan—To characterize the key variables, descriptive statistics were calculated for
the antecedents of adherence utilized in our analysis: person factors (age, race/ethnicity,
employment, relationship status, years HIV positive, and drug use), and treatment factors
(total ART pills in regimen per day, years on current Pl, type of health care). In addition,

we computed descriptive statistics for adherence rates based on the adjusted MEMS at each
time point. To establish the comparability between the study participants at baseline and
those who completed the final assessment, we conducted a comparative analysis of key
demographic factors between the baseline and month 12 sample. Thereafter, we conducted
our key analysis utilizing Hierarchical Linear Modeling (HLM). HLM is an appropriate
statistical method to investigate patterns and predictors of ART adherence over time

because its hierarchical structure utilizes a two-level procedure to examine intraindividual
growth (level-1) and interindividual differences in growth (level-2) over time.51 A growth
curve analysis using HLM confers numerous advantages over more traditional methods of
investigating change over time in ART adherence over time among gay and bisexual men,
such as repeated measures analysis of variance.51:62 HLM uses empirical Bayes estimation63
to derive the final estimates for each participant, drawing on information at both levels of
the analysis. As a result, HLM affords more precise estimates of individual growth over time
and greater power to detect predictors of individual differences in change. This process also
allows HLM to handle missing data, using any available data points to fit a growth trajectory
for each participant.
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Sample characteristics

Adherence

The sample consisted of 300 MSM, the majority of whom were identified as gay (78%, 7
=234) or bisexual (17%, n =50). The mean age of the participants was 42 (SD = 7.72,
median = 42) and ranged from 20 to 70. As indicated in Table 1, the sample consisted of an
approximate equal number of black and white males: 36.3% and 33.3%, respectively; and
Latino: 20.7%. A third (34%) self-reported as being in a relationship.

More than half of the men in the sample indicated that they used drugs (51%), and based

on the DAST-10, 18.3% were categorized are drug abusers. As indicated in Table 1, the
majority of the men in the sample had public health care coverage (81.7%) and the rest had
private health care coverage; previously undertaken analyses have established that grouping
health care along these dichotomies is appropriate in relation to adherence.3> On average, at
the baseline, the men in the sample dosed 14.54 ART pills per day (SD = 5.22; median = 14)
and had been on their current Pls for 1.62 years (SD = 1.68; median = 1).

across time

Of the 300 men who completed the first half of the baseline assessment, 276 returned in

2 weeks for the first of our MEMS data collection. Among these, the adherence rate was
0.90 (median = 0.97, SD = 0.18). At the 2-month follow-up assessment, 261 participants
reported an average adherence rate of 0.87 (median = 0.98, SD = 20). As reported in Table
2, the average adherence rates were similar at 4, 6, 8, 10, and 12 months post baseline: 0.83
(median = 0.94, SD = 23), 0.84 (median = 0.95, SD = 0.24), 0.86 (median = 0.97, SD =
0.23), 0.83 (median = 0.96, SD = 28), and 0.82 (median = 0.98, SD = 29), respectively.
Trajectories of adherence rates over time are illustrated in Figure 1.

At 12 months, we retained 65% (/N =195) of those who completed baseline assessment.

In order to assess the potential confounds of missing data, we compared those who
completed all seven follow-up assessments (N =148, 49%) to those who did not (N =

152, 51%). There were no significant differences in terms of age, race/ethnicity, DAST-10
score, relationship status, employment status, or type of health care. We also considered

the key sociodemographic characteristics of the participants who completed their month 12
assessment to those who did not. Those who did not complete their final assessments were
not different from the baseline sample with regard to age, race/ethnicity, years HIV-positive,
and years on current PI, employment status, drug use, or type of health care coverage.

Longitudinal analysis

First, using HLM as our analytic approach, an unconditional model was examined to
illustrate how the treatment adherence changed over time in the sample. The trajectories

of adherence are shown in Figure 1. There was significant variability in the slope (;(2 (153)
=291.05, p <0.001) and intercept (y? (153) = 296.11, p <0.001) terms of the unconditional
model, thus suggesting the development of a conditional model. A univariate conditional
model was constructed to explore whether the trajectories of treatment adherence over the
course of the year could be explained as a function of person factors (age, race/ethnicity,
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employment status, relationship status, years HIV-positive, and drug use), and treatment
factors (total ART pills in regimen per day, years on current Pl, type of health care
coverage). These variables were selected for inclusion as dictated by the previous literature.
The conditional model, which was calculated on the 249 participants who had sufficient data
for computation, represents an improvement in fit over the unconditional model as indicated
by the Ay? statistics:Ay? (15) = 98.99 p <0.01 for the intercept; Ay? (15) = 32.34 p =0.01
for the slope. The fit statistics for each of the variables are shown Table 2.

It is important to note that the nonzero intercept (yg = 0.90, p <0.0001) indicates that
treatment adherence among these men at baseline is significantly different from 0, at
approximately 90%. However, the nonsignificant negative coefficient for the linear slope
(yo =-0.01, p =0.486) indicates that, on average, the treatment adherence among these men
remains relatively stable across the assessment period. In addition, in this model there are no
significant microlevel indicators for the slope. For illustrative purposes, the mean adherence
rates at each timepoint are also shown in Table 3.

For the intercept, adherence at baseline is explained by total pills consumed (y = 0.005, p =
0.017), drug use (y = —0.05, p =0.048), being black (y = —0.11, p <0.0001), and marginally
by age (y = 0.05, p =0.056). The results suggest that at baseline, higher levels of treatment
adherence are associated with higher number of pills consumed, being a nondrug user, by
white men as compared to black men, and by men over 50 years of age.

DISCUSSION

Adherence to ART is an essential component for people who are HIV-positive to maintain
good health. Adherence to this type of medication regimen is very complex because ART
is associated with a variety of person, behavioral, and treatment factors. The present
investigation sought to disentangle the factors associated with adherence using longitudinal
data and multilevel modeling.

Unlike most other longitudinal investigations, this study found that adherence did not
decrease significantly over the course of a year. There was a trend of decreased adherence,
but adherence remained relatively stable over time. Similar to previous findings, men who
are black reported poorer levels of adherence at baseline assessment. Black men might miss
more doses due to psychological factors such as lack of self-efficacy!3 or embarrassment

in refilling their ART medications at the pharmacy.%4 Black men are also more likely to
report perceived barriers and are more likely than their white counterparts to skip doses
when they do not feel well.54 Some perceived barriers such as less access to quality

heath insurance possibly affects their adherence,!® but this investigation found that type

of insurance provider does not affect adherence. Qualitative studies suggest that patients
who are HIV-positive prefer health care providers who adequately communicate and involve
them in treatment decision making,*! and these perceived qualities may vary according to
type of health insurance. Participants in these studies have complained about the quality

of government-supplied insurance such as AIDS Drug Assistance Program, but aside from
quality, this investigation found that type of health care provider has no significant effect on
adherence.
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Many studies have found that age is highly related to adherence, with older patients
demonstrating better adherence than their younger counterparts.19-28-31 This is related to
experience through familiarity with ART and more knowledge of the detrimental effects of
missed doses.32 Older patients (particularly over 50 years of age) may have more stable
routines than younger people, which allow less interference in the strict regimen required

in ART. In this investigation, age approached significance (p =0.056), which suggests that
older patients do display marginally higher levels of adherence to ART. Age in relation to
adherence requires further investigation because age is merely an indicator of developmental
stage, which includes but is not limited to experience and maturity. Future studies need to
incorporate scales to measure what specifically related to age affects adherence.

Recreational drug use is consistently related to poor adherence,3>-43 usually due to
interference of the required strict routine of ART. Many ART regimens require a strict
schedule of multiple doses of multiple medications per day, with or without food. Choosing
to ingest substances that temporarily compromise cognitive ability (depending on the
substance) can lead to accidental missed doses. Moreover, many users intentionally skip
doses of ART when using certain illicit substances in order to prevent negative side effects
that arise from combining the two concomitantly,? and many patients are aware that
combining certain illicit drugs with ART medications can strain the liver and lead to possible
overdose or other adverse effects.65-67

“Drug use” is perhaps one of the more complex variables related to adherence because there
are numerous drugs of different purities that can affect people differently at different times
(i.e., depending on food ingestion, sleep, tolerance). Our findings indicate that drug use

is related to lower levels of adherence, based on our classification system. This suggests
that non-drug-using individuals demonstrate higher levels of adherence. However, people
cannot be easily classified as “non-users,” “users,” and “abusers,” and thus our variable is
limited in scope. For example, some people who are HIV-positive and suffer from wasting
syndrome use marijuana or similar drugs to induce appetite.58 Since certain drugs are used
for medicinal purposes, regardless of current fluctuating legal status in the United States, it
might be improper to classify these people as users or abusers. Recent evidence suggests
that smoking marijuana is also efficacious for people who are HIV-positive and suffer

from neuropathy,®® so classifying all drugs into a simple category of “illicit drugs” may be
unreasonable. Being a “drug user” also tends to be a stereotype that often erroneously leads
practitioners and researchers to assume a certain type of lifestyle, which may not be true.”®
Injecting heroin every day is much different from ingesting an Ecstasy pill once a month, yet
both behaviors are often dichotomized into “drug use.”

Finally, certain treatment factors are highly related to adherence. Type of health insurance
was not a significant predictor of adherence in this analysis, but number of pills prescribed
per day was found to be a predictor. Many studies have found that more prescribed pills
per day, usually over 12 or 15, are associated with poor adherence.1922.29.30 One study also
found that being prescribed more than 15 pills per day is less associated with having an
undetectable viral load, likely due to poor adherence.22 More complex regimens may be
reflected in therapies that require a higher number of pills per day; thus, the problem might
be the overall complexities of the therapy and not the actual number of pills to be taken.
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This investigation is one of the first to utilize HLM to measure factors related to ART
adherence. Race/ethnicity, drug use and number of ART pills prescribed per day, and
(tangentially) age were found to be related to adherence at baseline assessment. Unlike
many other studies, adherence over a 12-month period remained relatively stable and did not
display a significant decrease; however, adherence of many participants in the sample did in
fact decrease.

Numerous steps were taken to assure the validity of the data generated in this investigation,
including but not limited to the “triangulation” of adherence measurement through electronic
monitoring, self-reports, and proxy indicators using HIV viral load; the utilization of ACASI
technologies for self-reported information; and the use of active recruitment to obtain a
more diverse sample of MSM. However, as is the case in any study conducted within

the contexts of real lives, the study design does have limitations. First and foremost, the
sample was self-selected in that the 300 MSM who chose to participate were not randomly
chosen. It is possible that this condition introduced a bias in terms of the main behavior

of interest, adherence, in that such participants may have been more motivated with regard
to this behavior than those who did not participate. Because we did not obtain adherence
measures on those who screened in but chose not to participate in the study, we cannot
ultimately make such comparisons. Secondly, despite the diversity of the sample along

key demographic states including race, age, and educational attainment, the cohort was
rather homogeneous in terms of their adherence trajectories. In addition, our inclusion of
variables that have been previously examined may be viewed as a limitation. However,

the application of such constructs to longitudinal data represents an innovation in the
understanding of adherence over and above the cross-sectional studies in the literature,

and further supports the importance of the significant constructs in understanding adherence
behaviors. Despite the fact that relationship status was a nonsignificant variable, we note the
possibility that our assessment (a simple categorical response) was insufficient to capture
the complexities that HIV-positive individuals face in their relationships, especially with
regard to serostatus disclosure, which may impact in adherence. The use of MEMS caps may
have had intervention-like effects, and thus these adherence data may be more optimal than
behaviors exhibited outside of a study condition. Finally, as the advent of new HIV antiviral
medications proceeds at a rapid pace, the data presented here are bound by a historical
context. For example, one-pill-aday combined formulations were not available at the time
that we undertook this study.

CONCLUSIONS

The key finding of our analytic work suggests that many MSM maintain high yet not
optimal rates of HIV medication adherence. Moreover, this behavior remains relatively
constant over time, as indicated by the longitudinal analysis. Variability of adherence rates
across individuals suggests that person-level factors such as race, age, and drug use may
be related to poorer adherence. Moreover, more nuanced qualitative investigations could
seek to develop typologies of adherence patterns and to consider factors that explain these
typologies. However, these findings should not be interpreted to suggest that decisions
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regarding the initiation and maintenance of HIV treatments be made solely based on these
elements. Intervention strategies that seek to optimize HIV treatment adherence should
move beyond the simply behavioral and seek to explore intrapersonal and intrapsychic states
that individuals bring to their treatment behaviors. In this perspective, motivational-based
strategies’! that examine these states and help the individual develop strategies based on
his/her own understandings of the obstacles to adherence are highly recommended.
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Adherence trajectories. MEMS, Medications electronic Monitoring System.
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ADHERENCE RATES Across 12 MoNTHS

Timepoint N Mean SD Median
2 Week 276 090 0.8 0.97
2 Month 261 087 0.20 0.98
4 Month 218 083 0.23 0.94
6 Month 225 084 024 0.95
8 Month 208 086 0.23 0.97
10 Month 204 083 0.28 0.96
12Month 195 0.82 0.29 0.98
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