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Abstract

The study explored the relationship
between HIV medication adherence
and alcohol, cognitive, social and
affective factors in 272 persons with
alcohol problems. Alcohol and
cognitive factors significantly
differentiated those who did and did
not adhere. Specifically, adherence
confidence and number of drinks
emerged as subfactors driving the
associations to adherence. Among
those who were less than perfectly
adherent (n = 154), only alcohol
factors predicted levels of
nonadherence. Cognitive factors play
a role in understanding some of the
differences between those who do and
do not adhere to their HIV
medications, but they do not
differentiate among levels of
nonadherence. 
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Introduction

SINCE THE mid-1990s people with HIV have begun
living longer lives, in part due to the introduction and
success of highly active anti-retroviral therapy
(HAART). By 2003, 20 antiretrovirals were available
for the treatment of HIV (Simoni, Pantalone, Frick, &
Turner, 2003), working to suppress HIV through sev-
eral different mechanisms of action. While HAART
has been very effective in suppressing viral replica-
tion and slowing disease progression (Hogg et al.,
1999), adhering to the complex HAART regimens
can be difficult, sometimes requiring three daily dos-
ing times with as many as 20 pills per dose. This level
of pill burden has been seen as a barrier to treatment
adherence and, as a result, recent regimens have
become more simplified, both in the number of pills
required per dose and the number of doses per day.

Studies have repeatedly found that as many as
half of people taking HAART are nonadaherent
(Ammassari et al., 2001; Bangsberg et al., 2003;
Howard et al., 2002; Ickovics et al., 2002). Adequate
adherence to HAART is generally defined as taking
at least 95 percent of prescribed medication (Paterson
et al., 2000) which, based on a twice a day regimen,
translates into missing no more than two doses per
month. The degree of adherence required with
HAART is more stringent than that which is required
for most other chronic illnesses, and can be difficult
even under the best circumstances. Decreased adher-
ence can result in inadequate viral suppression,
immunologic failure, more rapid disease progression
and the development of drug resistance (Bangsberg
et al., 2000; Carpenter et al., 2000; Carrieri et al.,
2001; Hecht et al., 1998; Paterson et al., 2000; Wood
et al., 2003). As such, a thorough understanding of
the range of factors that impact adherence to HAART
is critical for the long-term health of those living with
HIV. The purpose of this article is to examine
Cognitive, Affective, Social and Alcohol factors and
identify which contribute to medication adherence.

Many predictors of adherence have been studied
that are referred to as ‘patient’-related factors. As
opposed to ‘environmental’ (inconvenience of treat-
ment, poor access to healthcare and medications) or
‘medication’ (complexity of regimen, side-effects)
factors, patient factors are characteristics of the
patient that could be associated with adherence.
Among others, these patient-related factors include
forgetfulness, poor understanding of the relationship
between nonadherence and disease progression
(Wagner, Remien, Carballo-Diéguez, & Dolezal,

2002; Weiss et al., 2003), motivation to adhere (Stone
et al., 1998), self-efficacy (Molassiotis et al., 2002;
Murphy, Greenwell, & Hoffman, 2002), HIV knowl-
edge (Williams, 1997), depression (Arnsten et al.,
2002; Gonzalez et al., 2004; Mellins et al., 2002),
anxiety (Tucker, Burnam, Sherbourne, Kung, &
Gifford, 2003), alcohol and active drug abuse
(Mellins et al., 2002; Tucker et al., 2003), social sup-
port (Gonzalez et al., 2004) and physician–patient
relationships (Roberts, 2002). For the purposes of this
article, patient-related factors were conceptually and
empirically grouped into four general factors: alco-
hol; cognitive; affective; and social. Three of these
broad factors—cognitive, affective and social—were
chosen because they encapsulate the patient-related
factors addressed in the literature and because they
have the potential to be addressed in behavioral inter-
ventions. Alcohol was considered as a separate factor
because it is an alcohol-using sample and because of
its prevalence in the HIV community.

Alcohol factors

Alcohol use and problem-level drinking is common
among people living with HIV (Cook et al., 2001;
Galvan et al., 2002; Lefevre et al., 1995; Samet,
Phillips, Horton, Traphagen, & Freedberg, 2004).
Data from a national probability survey of HIV-
positive adults receiving medical care in the United
States (Galvan et al., 2002) found that 53 percent
reported drinking in the past month, with 8 percent
(or 15 percent of those reporting drinking) classi-
fied as heavy drinkers (defined as five or more
drinks on four or more days during the previous
month). This rate of heavy drinking is approxi-
mately twice the rate estimated among the general
population (Greenfield, Midanik, & Rogers, 2000).

Alcohol consumption among persons with HIV
may lead to disease progression because of impaired
adherence to HIV medication. In multivariate analy-
ses with 1910 patients taking antiretroviral medica-
tions, persons who drank tended to have worse
adherence than those who did not drink, with non-
adherence increasing with the level of drinking
severity (Tucker et al., 2003). They found that not
only did heavy drinking negatively impact adher-
ence, but moderate drinking, too, was a risk factor
for poor adherence. Persons with HIV who also have
problem-level drinking face particular challenges
with adherence to HAART. Problem drinking has
been found to be predictive of decreased adherence
(Halkitis, Parsons, Wolitski, & Remien, 2003), and
problem drinkers more commonly report missing
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their medications due to forgetfulness or running out
(Cook et al., 2001). Samet, Horton, Meli, Freedberg
and Palepu (2004) found alcohol consumption to be
the most significant predictor of HAART nonadher-
ence among those with a history of alcohol prob-
lems. A longitudinal study of HIV-positive persons
with alcohol and other substance use problems
found that increased alcohol use was associated with
both nonadherence and HIV viral load suppression
(Palepu, Horton, Tibbetts, Meli, & Samet, 2004).

Affective factors

Mental health problems, particularly mood disor-
ders, are common among patients living with HIV
(Tucker et al., 2003; Turner et al., 2001), and may
pose threats to adherence. Research has shown lower
rates of HAART adherence among those with a
mood or anxiety disorder (Paterson et al., 2000;
Tucker et al., 2003), and depression has been
strongly associated with nonadherence among
diverse samples of those living with HIV (Arnsten et
al., 2002; Catz, Kelly, Bogart, Benotsch, &
McAuliffe, 2000; Gonzalez et al., 2004; Mellins et
al., 2002; Murphy et al., 2005). Depression among
HIV-positive persons can result in nonadherence as
patients ‘give up’ and may even refuse treatment
altogether (Blumenfield, Milazzo, & Wormser,
1990). Depressed individuals also tend to be less
motivated to take their HIV medications (Lyketsos
et al., 1996), may have impaired cognitive functioning
that makes it difficult to remember to follow through
with treatment recommendations or may have a pes-
simistic outlook about the effectiveness of treatment
(DiMatteo, Lepper, & Croghan, 2000). Therefore,
the identification and treatment of mental health
issues, particularly depression, may be a potential
way to address and reduce nonadherence.

Cognitive factors

Adherence to medication can be thought of as a
decision-making process involving the consideration
of the pros and cons of change, an evaluation of self-
efficacy to change, and attitudes held about the effi-
cacy of medication treatment. This can be explained
by the Health Belief Model (Rosenstock, 1974),
which asserts that changes in beliefs about health
outcome are associated with the motivation to take
action. This model posits that a cost–benefit analysis
precedes a decision to take action. Higher perceived
benefits of taking medication versus costs of taking
medication result in better adherence. The Theory of
Reasoned Action (Ajzen & Fishbein, 1980) may also

explain the beliefs and attitudes influencing adher-
ence in that it posits that people consider their
actions before deciding to perform or not perform a
certain behavior. Here, intention drives the behavior
and, in the case of adherence, intention is driven by
attitudes toward adherence, how others will view
their adherence or nonadherence and perceived self-
efficacy to adhere. Overall, self-efficacy (Bandura,
1986) is also an important component of adherence,
as having confidence in one’s ability to take medica-
tion and to incorporate the treatment into their lives
has been shown to lead to better adherence (Catz
et al., 2000; Gifford et al., 2000; Godin, Cote,
Naccache, Lambert, & Trotter, 2005). In fact, health
beliefs in general have been shown to play a signifi-
cant role in whether an individual decides to adhere
to their regimen. Those who believe in the effective-
ness of their HAART medication are more likely to
adhere (Wagner et al., 2002); whereas nonadherent
patients tend to perceive fewer benefits of HAART
(Deschamps et al., 2004). Understanding the cogni-
tive processes that underlie decisions to be nonad-
herent may be helpful when trying to understand
barriers and promote HAART adherence.

Social factors

Social support has been associated with adherence to
antiretroviral medication, but the relationship is not
straightforward. Social support can be construed as a
multidimensional construct (practical, emotional or
informational support from family, friends, partners
or organizations) (Schwarzer, Dunkel-Schetter, &
Kemeny, 1994) or a unidimensional construct of gen-
eral support (Gonzalez et al., 2004). Through stabil-
ity, predictability and control, social support may
provide psychological resources to help HIV-positive
individuals cope with the stressful aspects of taking
HIV medication (Gonzalez et al., 2004). On the other
hand, social networks have been found to interfere
with adherence due to spontaneous social activities,
which can disrupt evening doses (Ryan & Wagner,
2003), or as a result of issues complicated by stigma,
disclosure and non-supportive others in the social
network (Reynolds & Alonzo, 1998). As a result,
some studies now look at a unidimensional construct
of perceived quality of support and have concluded
that quality of support is more consistently associated
with HAART adherence than is quantity of support
(Gonzalez et al., 2004).

A quality patient–provider relationship has also
been identified as an important source of support to
promote adherence to HIV medication (Ingersoll &
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Heckman, 2005; Martini, Parazzini, & Agnoletto,
2001; Roberts, 2002) as well as the perception of the
provider as open, respectful, empathic and showing
genuine interest (Simoni et al., 2003). For example,
in a qualitative study of 28 HIV-positive persons, the
need for trust in their physicians was commonly
identified (Roberts, 2002). For these patients, trust in
their healthcare providers meant more confidence in
their treatment regimens and higher likelihood of dis-
closure regarding missed medications, leading to dis-
cussions about their struggles with adherence. For
decades it has been shown that patients who are dis-
satisfied with their providers are less likely to comply
with treatment recommendations than those who feel
they are involved in a collaborative relationship in
which they are an integral part of the decision-
making process (Heszen-Klemens & Lapinska,
1984; Roter, Hall, & Katz, 1988). This patient-cen-
tered model of medication management is important
in impacting adherence (Chewning & Sleath, 1996).
Considering the complexity of HIV medication regi-
mens and the frequency of side-effects, communica-
tion with providers may be essential for adherence.

Present study

The aims of this article are twofold. First, determin-
ing predictors of nonadherence requires reliable and
valid measurement of these potential predictors. In
their comprehensive review of the recent literature,
Ammassari et al. (2002) point out problems with the
previous assessments of correlates and predictors of
adherence explaining that different instruments have
been used to measure depression, social support,
self-efficacy and beliefs about treatment making it
difficult to compare studies and find common factors
that affect adherence. Whereas past studies have
focused on individual scales and even single items to
determine a construct, this article seeks to look at
broader constructs that may underlie adherence
behavior. Specifically, we are interested in examining
alcohol, affective, cognitive and social constructs that
may be impacting adherence. In order to reduce mea-
surement error, our constructs are composites of mul-
tiple scales obtained through factor analysis.

Second, this article aims to build on previous
research by conducting analyses on perfect versus
imperfect adherence as well as predicting variability
among those who are less than perfectly adherent.
Predicting medication adherence variability only in
those who are less than perfectly adherent is rarely
seen in the HIV medication adherence literature and

we could find no study that compared results from
those who were adherent versus nonadherent, as
well as examined variability among those who were
nonadherent. In contrast, such comparisons are com-
mon in the alcohol research literature, where predic-
tors of initiation to drinking are different than those
that predict frequency of consumption or alcohol
problems (Prescott et al., 1994; Viken, Kaprio,
Koskenvou, & Rose, 1999). We seek to understand
whether the factors that predict perfect adherence
are the same as the ones that predict variability in
adherence among those who are nonadherent.

Method

Participants

Participants were 272 HIV-positive men and women
who were currently taking antiretroviral medication,
reported alcohol problems and agreed to be part of a
randomized clinical trial comparing Motivational
Interviewing (MI) and Cognitive Behavioral Therapy
(CBT) to education for increasing medication adher-
ence and reducing alcohol use. Two recruitment
methods were used: (1) interested patients contacted
us in response to flyers placed in clinic waiting
rooms and were then screened by telephone (n = 179,
65.8%) and (2) interested patients completed an on-
site screener during HIV-related community events
(n = 93, 34.2%). Inclusion criteria were: age greater
than 18 years, a score of eight or above on the
Alcohol Use Disorder Identification Test (AUDIT),
and currently on a HAART regimen. A score of eight
on the AUDIT suggests problem-level drinking
(Maisto, Carey, Carey, Gordon, & Gleason, 2000).
People for whom their drug-related problems were
more severe than alcohol-related problems, and those
with active psychosis were excluded.

A total number of 1285 participants telephoned the
project line for screening. Of these, 898 were
excluded because they failed to meet eligibility crite-
ria at the time of phone screening or upon secondary
screening during the initial visit. The most common
reasons for ineligibility were greater problems asso-
ciated with other drug use compared to alcohol (n =
564), score of less than eight on the AUDIT (n = 308)
and no alcohol use in the past 30 days (n = 61). A
total of 105 failed to show for their first appointment,
resulting in 282 eligible participants. However, 10 of
these had incomplete baseline data and were not
included in the analyses, resulting in a final sample of
272. The research was reviewed and approved by the
Institutional Review Board of the investigators.
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The sample was predominantly male (78.3%, n =
213) and was ethnically diverse with 57.7 percent
(n = 157) of the sample identifying as African
American and 24.7 percent (n = 67) as Hispanic (see
Table 1). Over half the sample (59.9%, n = 163)
identified as gay or bisexual. Mean age was 43.7
(SD = 7.23) and ranged from 26 to 66. Over half the
sample (57.7%, n = 157) had never been treated for
alcohol use. Mean number of HAART medications
was 2.82 (SD = 0.91) and the sample was on HIV
medication for an average of 6.99 (SD = 4.15) years.
Based on HIV PCR analyses done at the baseline
assessment and transformation into log10, the mean
log10 HIV viral load was detected at an average of
3.29 copies/ml (SD = 1.47). The logarithmic trans-
formation of the absolute number of copies has
become the preferred unit of measurement for viral
load. Mean CD4 counts were 418.41 (SD = 296.01).

Procedures

All participants underwent a baseline interview
intended to examine socio-demographic and
biopsychosocial variables such as mental health,
adherence-related social support and social norms,
decision-making processes regarding adherence and

alcohol use, regimen characteristics, motivation to
change current behavior and viral load and CD4
counts. The findings reported in this article repre-
sent data from the baseline interviews. All subjects
signed a written informed consent before participat-
ing in the study. The majority of the assessment was
completed on an audio computer-assisted self-inter-
view (ACASI) in which the participant responded to
automated questions on a computer screen that they
could either read or listen to with headphones.
ACASI has been found to be an effective interview
method for people of diverse educational back-
grounds and because they have audio assistance it
eliminates the effects that reading ability has on
internal validity (Gribble, Miller, Rogers, & Turner,
1999; Turner et al., 1998). Viral load and CD4
counts were obtained through an on-site blood draw
by a certified phlebotomist. The interview generally
lasted about three hours and subjects were paid $30.

Analytic approach

This article seeks to look at broader constructs that
may underlie adherence behaviors, therefore factor
analysis was used to combine multiple scales repre-
senting the relevant domains. Maximum likelihood

Table 1. Characteristics of study participants (N = 272)

n %

Race/ethnicity
African American 157 57.7
Hispanic 67 24.7
White 30 11.0
Mixed 8 2.9
Other 10 3.7

Employment status
Full-time 14 5.1
Part-time 32 11.8
Disabled—not working 86 31.6
Disabled—working off the books 16 5.9
Unemployed non-student 110 40.4
Unemployed student 14 5.1

Sexual identity
Gay/homosexual 130 47.8
Straight/heterosexual 109 40.1
Bisexual 33 12.1

Relationship status
Single 160 58.8
Currently in a relationship 112 41.2

Mean
Age 43.7 (SD = 7.23)
CD4 counts 418.41 (SD = 296.01). 
log10 HIV viral load (copies/ml) 3.29 (SD = 1.47)
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(ML) factor analysis was conducted in SPSS 12.0,
with the composite factor scores created using the
regression approach. Binary logistic regression
models were fit to the dichotomous adherence vari-
able and linear regression models were fit to the
continuous adherence variable. Scales were com-
puted by calculating the mean of the items, and
then multiplying by the total number of items. A
scale score was calculated for a participant as long
as 80 percent of the items were present. As a result
of the use of ACASI, missing data were rare, and
scale scores were able to be calculated for most
participants.

Measures

Demographics Participants were asked a series
of demographic questions including age, gender,
ethnicity, relationship status, sexual identity and
employment status.

Cognitive factor

Adherence attitudes This is an 18-item scale
developed for a previous study on medication
adherence (Halkitis, Kutnick, & Slater, 2005). It is
intended to measure risk perception regarding vul-
nerability to treatment failure and other perceived
negative health outcomes resulting from nonadher-
ence. In our sample, the scale demonstrated good
reliability (alpha = .95).

Decisional balance To understand the deci-
sion-making process, attitudes toward adherence
were measured through a 22-item measure that
includes perceived pros and cons of adhering. This
measure is based on the Decisional Balance
Inventory (Velicer, DiClemente, Prochaska, &
Brandenburg, 1985) and adapted for pros and cons
of taking HIV medication. The measure demon-
strated good reliability (alpha = .89) in our sample.

Confidence for adherence This measure con-
sists of 11 items that were specifically developed
for HIV medication adherence self-efficacy based
on Bandura’s (1986) theory of self-efficacy and
pilot work with HIV-positive adults (Parsons,
Rosof, Punzalan, & DiMaria, 2005). The measure
asks participants to rate on a five-point scale how
confident they are that they could take their HIV
medications on time under several circumstances
(e.g. on vacation; out at night). The final scale con-
sisted of one factor accounting for 46 percent of the
variance with good reliability (alpha = .91).

Visual inspection of histograms of each of these
cognitive scales indicated that they had an approxi-
mately normal distribution. Maximum likelihood
(ML) factor analysis found the existence of one
underlying factor that explained 42.18 percent of
the total variance in these scales and provided a
good fit to the data (χ2 (2) = 5.55, p = .063). A score
created using the regression method functioned as
our measure of the Cognitive factor in all analyses.

Affective factor

Depression Depression was assessed using the
Center for Epidemiologic Studies—Depression
Scale (CES-D), a 20-item, self-report inventory of
depressive symptoms (Radloff, 1977). The measure
has previously demonstrated strong reliability
(Roberts, Andrews, & Lewinsohn, 1990) and has
been used in multiple studies of HIV-positive men
and women (Cockram, Judd, Mijch, & Norman,
1999; Lyketsos et al., 1993, 1996; Murphy et al.,
2001; Revicki, Chan, & Gevirtz, 1998) and is one of
the most widely used measures of depressive affect
in the field of HIV. For our sample, the CES-D
demonstrated good reliability (alpha = .86).

Anxiety Anxiety was measured using the items
related to general anxiety from the Beck’s Symptom
Inventory (Derogatis & Melisaratos, 1983), which has
repeatedly shown excellent reliability and validity
(Broday, & Mason, 1991). For our sample, the anxi-
ety scale demonstrated good reliability (alpha = .90).

HIV concern/anxiety This scale consists of 35
items measuring the level of worry regarding issues
relevant to HIV-positive individuals (health, dis-
closing serostatus, side-effects of medications)
(Halkitis, Kutnick, & Slater, 2005). The final scale
consisted of one factor accounting for 47 percent of
the variance with excellent reliability (alpha = .97).

Medication guilt This measure assessed feel-
ings of guilt toward nonadherence based on the
Diabetes-Specific Guilt Survey created by Bybee
and Zigler (1991) and modified for HIV nonadher-
ence (Halkitis, Kutnick, & Slater, 2005). The scale
included nine five-point Likert items (0 = Not at all
like me to 4 = Extremely like me) to indicate the
level with which feelings of nonadherence guilt
were endorsed. This scale demonstrated satisfactory
reliability in our sample (alpha = .78). Items
included ‘When I do not store my HIV medication
in the way I’m instructed to, I feel badly about it’
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and ‘When I stop taking my HIV medications for
several days in a row, I feel badly about it’.

Visual inspection of histograms of each of these
affective scales indicated that only Anxiety had a
non-normal distribution. To adjust for this negative
skew, this variable was natural log transformed. ML
factor analysis found one factor that explained
50.26 percent of the variance and provided a good
fit to the data (χ2 (2) = 2.11, p = .348). A regression-
based factor score was used as our measure of the
Affective factor in all analyses.

Social factor

Relationship with healthcare provider The
quality of the relationship with a healthcare provider
was assessed via the Consultation Satisfaction
Questionnaire (CSQ), which includes 18 items con-
cerning one’s most recent medical consultation
(Baker, 1990). The CSQ has four scales: general sat-
isfaction; professional care; depth of relationship; and
perceived time spent with the provider. Reliability
indices for the subscales have ranged from .82 to .91
(Baker, 1990) and fell within this range for our sam-
ple as well. Items specific to HIV medications (e.g.
‘My doctor clearly explained to me what a protease
inhibitor is and how it works’) were added.

Subjective social norms This 12-item scale is
based on research generated from focus groups of
HIV-positive persons (Halkitis, Zade, Shrem, &
Wilton, 2005) and has shown satisfactory reliability in
previous studies (alpha = .78). Two factors accounted
for 61 percent of the variance. Factor one corresponds
to partners’, friends’ or health care providers’ beliefs
about whether a person should take medications.
Factor two corresponds to partners’ or friends’ nonad-
herence. For our sample, the reliabilities for the two
factors were good (alphas = .90 and .83, respectively).

Social support for medication Social support
for taking medication was assessed using a modified
version of the UCLA Social Support Inventory
(Schwarzer et al., 1994), which was modified for our
current work such that the measure focuses on social
support for HIV medication adherence. Social support
among family, friends, healthcare providers and affili-
ated organizations is assessed and combined to create
an overall social support score. The 12-item measure
has previously demonstrated internal consistency
(alpha = .88) in a sample of HIV-positive persons on
ART (Halkitis, Kutnick, & Green, in press), and for
our sample the reliability was strong (alpha = .94).

Histograms of each of these social support scales
suggested all were approximately normally distrib-
uted. ML factor analysis found one factor that
explained 50.48 percent of the total variance in each
of these scales. A factor score created using the
regression method was used as our measure of the
Social factor in all analyses.

Alcohol factor

Alcohol-related problems We assessed alco-
hol-related problems in two ways. First, during the
screening interview we used the AUDIT, a 10-item
survey, which measures alcohol consumption, depen-
dence symptoms and personal and social harm reflec-
tive of drinking over the past 30 days. The AUDIT has
demonstrated good content, criterion and construct
validity (NIAAA, 1995) and reliability (alphas from
.77 to .83; Bohn, Babor, & Kranzler, 1995). Then,
during the ACASI, we assessed the negative conse-
quences of alcohol use for the past 90 days on specific
domains of the participants’ lives using the Drinker
Inventory of Negative Consequences (DrinC). The
DrinC was used in Project MATCH and demonstrates
good psychometric properties (Miller, Tonigan, &
Longabaugh, 1995).

Current alcohol consumption Total current
alcohol consumption was assessed using a timeline
follow-back interview (Sobell & Sobell, 1992) dur-
ing which participants reflected back on the past 30
days to report the number of standard drinks con-
sumed each day. Research staff assisted with the
timeline interview to mark memorable events on the
calendar as anchor points and then assisted the par-
ticipant to recall day by day the number of standard
drinks consumed.

Visual inspection of histograms of each of these
variables found that the total number of standard
drinks was positively skewed so it was log trans-
formed. ML factor analysis found one factor that
explained 58.31 percent of the total variance in each
of these alcohol scales. A factor score created using
the regression method was used as our measure of
the Alcohol factor in all analyses.

Adherence

Adherence was assessed using a timeline follow-
back interview to recall day by day all medication
doses taken and missed during the past two weeks. A
period of 14 days was used in order to have the
opportunity to capture two weeks of both weekday
and weekend activity. Adherence was defined as 95
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percent or higher because of the need to maintain
undetectable viremia (Gross, Bilker, Friedman, &
Strom, 2001; Paterson et al., 2000). For the dichoto-
mous adherence variable, a 14-day percent adherence
measure was recoded so that scores of 95 percent and
above were coded one (adherence) and scores below
95 percent were coded zero (nonadherent).

The first step in computing the continuous adher-
ence variable was eliminating those who were 95
percent or more adherent (n = 118 eliminated, leav-
ing n = 154). The remaining data showed substan-
tial negative skew, so the data were reflected, log
transformed and then reflected again to created a
more normal distribution.

Results

At least 95 percent adherence was reported by 43.0
percent (n = 118) of the sample. To explore predictors
of adherence (> 95%) versus nonadherence, logistic
regression was performed with dichotomous adher-
ence as the dependent variable and the Cognitive,
Affective, Social and Alcohol factors entered as inde-
pendent variables. The omnibus test of the model
coefficient was significant (χ2 (4) = 19.96, p = .001).
With all predictors included in the model, the
Nagelkerke’s R-Square was 9.5 percent and 62.1 per-
cent of the cases were correctly classified as adherent
or nonadherent. Results of this analysis, shown in
Table 2, indicated that the Cognitive (OR = 1.36, CI =
1.01, 1.85) and Alcohol (OR = 0.55, CI = 0.39, 0.77)
factors were significantly and independently related
to adherence. Neither the Social nor Affective factors
were significantly related to adherence. Subsequent
analyses of the individual subscales in these factors
revealed that none were significantly related to the
dichotomous adherence measure.

Two additional analyses were performed to
explore the subfactors that underlie the association
between adherence and the effects of each the
Alcohol and Cognitive factor (Table 3). For the
Cognitive factor, the omnibus test of the model
coefficient was significant (χ2 (4) = 43.24, p = .001),
the Nagelkerke’s R-Square was 19 percent, and
68.2 percent of cases were correctly classified on
adherence. Among the individual components of the
Cognitive factor, adherence confidence showed the
only significant association with adherence (OR =
1.07, CI = 1.05, 1.10). For the Alcohol factor, the
omnibus test of the model coefficient was signifi-
cant (χ2 (3) = 19.90, p = .001), the Nagelkerke’s
R-Square was 9 percent, and 63.3 percent of cases
were correctly classified. The level of alcohol con-
sumption (OR = 0.43, CI = 0.26, 0.74) showed the
only significant association with adherence.

To explore predictors of variability in adherence
among those who were less than perfectly adherent
(n = 154), linear regression was performed with the
continuous adherence variable as the dependent vari-
able and the Cognitive, Social, Affective and Alcohol
factors as independent variables. The omnibus test of
the model coefficients was significant (F(4, 150) =
2.53, p = .04) and these factors explained only a
small percentage of the variance in adherence (R2 =
.063, adjusted R2 = .038). As shown in Table 2, only
the Alcohol factor was significantly related to adher-
ence among those who were less than perfectly
adherent. This is in contrast to the result of the logis-
tic regression analysis of the dichotomous adherence
versus nonadherence outcome, where both the
Alcohol and Cognitive factors were significant.
Subsequent correlational analyses of the individual
subscales of the factors revealed that adherence con-
fidence was significantly related to the continuous

Table 2. Logistic and linear models of adherence

Variable B SE p

Logistic regression: adherence vs nonadherence
Cognitive .311 .154 .043
Affective .084 .158 .595
Social .067 .182 .714
Alcohol −.593 .172 .001

Linear regression: variability in non-adherence
Cognitive .096 .077 .216
Affective −.038 .084 .654
Social .035 .096 .713
Alcohol −.214 .092 .021
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measure of adherence (r = .21, p < .01), as were all
of the subscales of the Alcohol factor.

Both models (for the dichotomous and continu-
ous measures of adherence) were run again control-
ling for age, ethnicity and gender. The results were
not changed, suggesting these demographic factors
do not significantly impact the tested models.

Discussion

Adherence continues to be understood as a dynamic
relationship between different aspects of the person,
the medication, the healthcare system and the social
context in which they live. Here we examined the
complex patient-related factors involved in HAART
adherence in an attempt to determine the specific
roles of Alcohol, Affective, Cognitive and Social
factors. The results suggest that Cognitive and
Alcohol factors significantly predict whether or not
an individual will adhere to their HAART medica-
tion. Further examination exploring the composite
Cognitive and Alcohol factors suggests that specific
subfactors drive the relationship. For the Cognitive
factor, it appears that adherence confidence under-
lies the cognitive association to adherence; whereas
attitudes toward adherence and thinking about the
pros and cons of adhering play little role. In other
words, self-efficacy or the belief in one’s ability to
take HIV medications despite the various barriers to
adherence (e.g. side-effects, the often complex regi-
men instructions, the potential for unintended dis-
closure of HIV status, etc.) surfaces as the
significant piece in the cognitive connection to
adherence. In this case it is neither Rosenstock’s
Health Belief Model or Ajzen and Fishbein’s Theory
of Reasoned Action that explains adherence behav-
ior; rather, Bandura’s self-efficacy theory does most
to explain the cognitive connection to adherence.

The second aspect distinguishing those who were
adherent from those who were not was a difference in
level of alcohol use. When examining the subfactors
of the Alcohol factor, it was the amount of drinking
that predicts whether or not someone will adhere to
their medication, regardless of the problems caused
by the drinking. While we were hoping to uncover
additional aspects of drinking by including problems
caused by drinking in our Alcohol factor, our find-
ings are in line with the existing literature on alcohol
use which predominantly looks at drinking levels as
opposed to the consequences of drinking (Halkitis
et al., 2003; Tucker et al., 2003). Several explanations
may account for this finding. The altered state
induced by alcohol may cause heavy drinkers to for-
get or lose sight of the importance of taking medica-
tion (Cook et al., 2001). Frequent drinkers could also
be more concerned about potentially harmful interac-
tions between alcohol use and their HAART medica-
tion, and are thus less adherent. Heavy drinkers may
also see fewer benefits from taking their medication.
Taking medication implies taking steps to improve
one’s health, a desire to live and a willingness to
endure the side-effects and other negative conse-
quences that may occur as a result of taking HAART.
Heavy drinking, on the other hand, can be construed
as a lack of desire to improve one’s health. In other
words, the two behaviors may be incompatible.

While cognitive processes and alcohol use dif-
fered for those who were adherent and those who
were not, neither Affective nor Social factors played
a role in distinguishing adherence from nonadher-
ence. Contradictory to previous findings on the
effects of social support and mood states on adher-
ence, we did not find that emotional states and lev-
els and types of support fostered or prevented
adherence to HIV medications. For social support
this can be understood, perhaps, in light of the mixed

Table 3. Logistic regression for subscales of Cognitive and Alcohol factors predicting perfect adherence

Variable B SE p

Subscales of Cognitive factor
Attitudes toward adherence .002 .012 .903
Cons of adherence .001 .016 .967
Pros of adherence .012 .020 .535
Confidence for adherence .072 .013 .001

Subscales of Alcohol factor
Number of drinks −.834 .270 .002
DrinC score −.008 .006 .190
AUDIT score −.011 .020 .597
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advantages of social support for some HIV-positive
individuals (Gonzalez et al., 2004; Ryan & Wagner,
2003). Disclosure, stigma, medication nonadherence
by family and friends living with HIV and non-sup-
portive people in the social circle complicate the
potential advantages of social support (Reynolds &
Alonzo, 1998). Emotional distress, too, may not
impact adherence because depression and anxiety
may be a result of living with HIV and, for some,
may act as motivators to take medication. In other
words, these factors may play some part, although
their role is likely more complex and nuanced.

When looking at only the people who were not
perfectly adherent (at or above the level of 95 per-
cent), the picture looks somewhat different. For
those who were nonadherent, only alcohol use pre-
dicted levels of nonadherence; the other factors were
not significantly related. The cognitive processes
that played a role in predicting adherence versus
nonadherence, played no role in explaining levels of
nonadherence in the people that were not perfectly
adhering to their medication. Interestingly, what
influences whether a person missed medication or
not is different from what influences how much
medication a person missed. One possible explana-
tion for this is that Cognitive factors may only be
important when it comes to perfect adherence
because messages around adherence are clear;
people are told they need to take all of their medica-
tion. In light of our findings on confidence, it may be
that people whose adherence levels are below what
is considered medically necessary lack confidence to
take medication in general. At this point in time,
HIV-positive individuals have most likely received
the message from their healthcare providers that per-
fect adherence is the only way to maximize the
effectiveness of the antiretroviral medication. Once
adherence is no longer perfect it stands to reason that
cognitive processes lose their importance.

In some ways these results are in line with much
of the literature in that self-efficacy, an aspect of the
Cognitive factor, is one element consistently associ-
ated with adherence; while depression and elements
of social support have not been consistently related
to HIV medication adherence. At the same time our
results are at odds with other findings because ele-
ments of social support have been more reliably
related to adherence. Although we hoped our use of
more global factors would make up for some of the
limitations in measurement, we can say our findings
further illustrate that the relationship between
adherence and patient factors is extremely complex.

The multitude of studies that examined factors
believed to predict adherence and the lack of con-
sensus about predictors of adherence suggests a
closer look at the factors that have been examined.
A meta-analysis would be a logical next step to syn-
thesize the literature and reveal the areas having
been most consistently predictive of adherence.

This study has several limitations that preclude
more specific conclusions. First, there is no gold
standard for measuring adherence. Consequently,
our measures are another attempt at finding the best
way to measure medication adherence. Additionally,
there is always a question of validity when it comes
to self-report data. Even though this analysis used
methods to maximize recall, people tend to overesti-
mate adherence with self-report measures (Wagner
& Rabkin, 2000). To best measure adherence, multi-
ple methods (electronic monitoring systems, med-
ical charts, pharmacy records, biological measures)
should be considered. Second, when interpreting the
role of alcohol in adherence, it is important to keep
in mind that everyone in the sample met the criteria
for problem-level drinking. The results focus on
between subject effects so that the relationship
between the Alcohol factor and adherence only indi-
cates individuals who drink more also are less adher-
ent. To fully determine the causal effect of alcohol
on adherence requires experimental research,
although a design that measures daily adherence and
alcohol consumption would also go a long way in
answering this question.

Despite these limitations, clear indications of alco-
hol’s influence on adherence illustrate the impor-
tance of alcohol interventions. Interventions aimed at
reducing alcohol use and increasing HAART adher-
ence would be beneficial. Identifying confidence as
important to adherence is helpful when designing
interventions. For example, improving confidence by
teaching people skills to better adhere (such as set-
ting goals that are attainable, examining the obstacles
to adherence one at a time rather than all together,
offering suggestions and information regarding med-
ication taking and strategizing ways to take medica-
tion in ways that are convenient and most
comfortable for patients) may significantly improve
adherence. The use of Cognitive Behavioral Therapy
may be an effective way to accomplish this goal.

Ultimately, improved adherence can lead to a
longer life and, as a recent study has shown, to
improved quality of life as well (Mannheimer et al.,
2005). Because adherence is so important in extend-
ing and improving the lives of people living with HIV
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and AIDS, future studies should continue to examine
the factors that prevent and promote adherence.
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