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Abstract

Nonadherence in the management of chronic illness is a pervasive clinical challenge. Although
researchers have identified multiple correlates of adherence, the field remains relatively
atheoretical. The authors propose a cognitive—affective model of medication adherence based on
social support theory and research. Structural equation modeling of longitudinal survey data from
136 mainly African American and Puerto Rican men and women with HIV/AIDS provided
preliminary support for a modified model. Specifically, baseline data indicated social support was
associated with less negative affect and greater spirituality, which, in turn, were associated with
self-efficacy to adhere. Self-efficacy to adhere at baseline predicted self-reported adherence at 3
months, which predicted chart-extracted viral load at 6 months. The findings have relevance for
theory building, intervention development, and clinical practice.
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Each year in the United States, 500,000 physicians write 1.8 billion prescriptions involving
55,000 pharmacies (Besch, 1995). However, many of these prescribed medications are never
taken, with rates of nonadherence ranging from 15% to 93% (Haynes, McKibbon, &
Kanani, 1996). Among persons with chronic illnesses, nonadherence is especially
problematic, occurring in 20% to 82% of cases (Cramer, Mattson, Prevey, Scheyer, &
Ouellette, 1989; de Klerk & van der Linden, 1996; Geest et al., 1995). The effects of
nonadherence range from individual disability (e.g., arthritis pain) to global threat (e.g.,
development of treatment-resistant virus). The yearly monetary costs exceed $100 billion
(Deeks, Smith, Holodniy, & Kahn, 1997).
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With respect to HIV/AIDS in particular, the importance of adherence to prescribed
treatments is paramount. Antiretroviral therapy (ART) has demonstrated remarkable success
in inhibiting viral replication and reducing morbidity, mortality, and overall health care costs
for HIV-positive persons (Hogg et al., 1998; Palella et al., 1998; Valenti, 2001). The efficacy
of ART, however, depends on strict adherence to dosing regimens. As adherence decreases,
viral loads and the risk of progression to AIDS increase (Bangsberg et al., 2001; Low-Beer,
Yip, O’Shaughnessy, Hogg, & Montaner, 2000; Paterson et al., 2000), as does the likelihood
of generating treatment-resistant strains of HIV (Salomon et al., 2000) and of infecting
others (Quinn et al., 2000). Despite these risks, nonadherence to ART is widespread
(Bangsberg et al., 2000; Bartlett, 2002; Gordillo, Amo, Soriano, & Gonzalez-Lahoz, 1999;
Nieuwkerk et al., 2001).

The development of efficacious intervention strategies to promote adherence in chronic
illness depends in large part on the identification of key correlates of adherence and a
comprehensive conceptualization or working model of their relationship to adherence
behaviors. Fortunately, a large body of research has already led to the identification of
multiple factors associated with adherence to medication regimens for chronic illness, most
of which fit within the typology created by Ickovics and Meisler (1997): characteristics of
the patient, the patient—provider relationship, the illness or treatment regimen, and the
context in which medical care is delivered. A substantial amount of research has identified
correlates of adherence to ART specifically (Bartlett, 2002; Bozette, 1995; Chesney et al.,
2000; Eldred, Wu, Chaisson, & Moore, 1998; Erickson, Ascione, Kirking, & Johnson, 1998;
Friedland & Williams, 1999; Gifford et al., 2000; Ickovics & Meisler, 1997; Kalichman,
Ramachandran, & Catz, 1999; Rosenstock, 1975; Singh et al., 1996; Smith, Kirking, &
ACSUS [AIDS Costs and Services Utilization Survey], 2001). However, there is no well-
validated and overarching theory of adherence that integrates findings on adherence
correlates that can be generally applied across varying medical conditions.

Multiple studies have confirmed the positive association between social support and
adherence to medication regimens across different chronic illnesses (Becker & Maiman,
1980; Caplan, Harrison, Wellons, & Frech, 1980; Doherty, Schrott, Metcalf, & lasiello-
Vailas, 1983; Earp, 1979; Haynes, 1979; Kirscht, Kirscht, & Rosenstock, 1981; Morisky et
al., 1983), as well as adherence to ART in particular (Catz, Kelly, Bogart, Benotsch, &
McAuliffe, 2000; Gallant & Block, 1998; Gordillo et al., 1999; Holzemer et al., 1999;
Remien, Wagner, Dolezal, & Carballo-Dieguez, 2003; Singh et al., 1999), although few
studies have focused specifically on the role of social support. The social support literature
refers to major functions of support that serve to bolster health, such as control and mastery,
self-acceptance and esteem, and social interaction (Albrecht & Adelman, 1987; Uchino,
2004), and references social psychological theories on social exchange, social comparison,
self-esteem, and personal control (Wills, 1982), as well as social support—specific theories
(Kaplan & Toshima, 1990; Veiel & Baumann, 1992). However, the precise mechanisms of
support that affect health outcomes and behaviors, especially adherence to medical
regimens, have not been adequately conceptualized or empirically examined (DiMatteo &
DiNicola, 1982; Meichenbaum & Turk, 1987; Uchino, 2004; Wills & Fegan, 2001). Notable
exceptions in the area of HIV include Gonzalez et al. (2004), who focused on the mediators
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of depression and positive states of mind, and Weaver et al. (2005), who proposed a stress
and coping model of antiretroviral adherence.

We propose a working model of how social support enhances adherence that is based on our
earlier pilot work (Simoni, Frick, Lockhart, & Liebovitz, 2002). Although we focused on
antiretroviral adherence in the present study, the model may be applicable to other chronic
illness regimens. On the basis of a cognitive—affective framework, the model stresses
functional over structural aspects of support, that is, it assumes that perceptions of received
support and satisfaction with support are more important than the size or density of one’s
social network. In line with functional analyses of support, it highlights specific types of
support identified by social support theorists (i.e., appraisal, emotional, and informational;
House & Kahn, 1985), as well as a novel type we have hypothesized (i.e., spiritual). This
model presumes the effects of social support are not direct or buffering but rather are
mediated by cognitive and affective variables.

Appraisal support, in the form of encouragement, feedback, and affirming statements, as
well as modeling from supportive others, is thought to increase one’s self-efficacy to adhere,
which is related to antiretroviral adherence (Gifford et al., 2000; Ickovics & Meisler, 1997;
Johnson et al., 2003) in accordance with Bandura’s (1997) social learning theory.

Emotional support, or listening, caring, and empathic companionship, is seen as decreasing
negative affect (Veiel & Baumann, 1992), perhaps by encouraging adaptive coping or
increasing self-esteem. Depressive symptomatology is one of the most consistent predictors
of nonadherence (Chesney et al., 2000; Gordillo et al., 1999; Mehta, Moore, & Graham,
1997; Paterson et al., 2000; Singh et al., 1996; Treisman, Angelina, & Hutton, 2001),
perhaps because depressed patients lack the physical and mental energy and sustained
motivational level to maintain high levels of adherence (J. S. Tucker et al., 2004).
Additionally, depressed patients frequently have feelings of hopelessness toward themselves
and their future and may not fully appreciate the association of medication adherence to
improved health outcomes. Finally, they may be more prone to cognitive impairment or
forgetfulness, which can impede adherence. There is less empirical support regarding the
association between stress and adherence, although we predicted that feelings of being
overwhelmed, when combined with medication side effects or declining health, would
detract from the ability to manage medication adherence. Although the evidence is mixed
regarding the association between anxiety and adherence (DiMatteo, Lepper, & Croghan,
2000; J. S. Tucker et al., 2004)—perhaps because moderate levels of anxiety may encourage
rather than detract from adherence—we considered anxiety to be more similar to depressive
symptomatology and stress than different and combined the three factors in this preliminary
model.

Informational support, in the form of the provision of facts, advice, and guidance about HIV
disease, ART regimens, and adherence strategies, is seen as capable of bolstering ART
knowledge (Eldred et al., 1998; Wagner, Remien, Carballo-Dieguez, & Dolezal, 2002). The
knowledge that ART is effective and that poor adherence may promote viral resistance and
treatment failure has been shown to affect patients’ ability to adhere to their medications
(Wagpner et al., 2002). Less adherent patients in HIV clinical trials were less sure of the link
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between nonadherence and the development of resistance than other patients (Chesney et al.,
2000), and many patients have reported inadequate knowledge as a main barrier (Roberts,
2000).

Spiritual support, in the form of encouraging spiritual coping, praying with an individual, or
suggesting there is a sacred purpose or larger meaning in life, was hypothesized to bolster
spirituality. Although the effect of spirituality on medication adherence per se is
undocumented, persons diagnosed with life-threatening illnesses such as cancer and HIV/
AIDS have reported high levels of spirituality (Connor, Wicker, & Germino, 1990; Jenkins,
1995; Jenkins & Pargament, 1995; Schwartzberg, 1993; Zinnbauer et al., 1997), which have
been highly correlated with psychological adaptation and good health outcomes
(Kaczorowski, 1989; Simoni, Kerwin, & Martone, 2002).

In the present study, we interviewed patients at an inner-city outpatient HIV clinic to test our
proposed model of adherence. In addition to model components, we included three
potentially confounding factors: side effects, substance use, and social desirability (Arnsten
et al., 2001; Ickovics & Meisler, 1997; Remien et al., 2003; J. S. Tucker et al., 2004; Wagner
etal., 2002).

The final sample consisted of 136 participants, 61 (45%) of whom were women. Most were
African American (46%) or Puerto Rican (39%). Mean age was 42.6 years (SD = 8.9, range
= 20.1-77.7). Fifty-six percent had at least a high school education or GED, 15% were
employed full or part time, and 81% reported a total monthly income of less than $1,000.
Eighty-three percent classified their sexual orientation as exclusively heterosexual, 10% as
bisexual, and 6% as exclusively homosexual. Only 16% were currently legally married,
although 50% reported a current steady sexual partner. Twenty-nine percent reported ever
injecting illicit drugs. Participants reported contracting HIV from 2 months to 18.6 years
previously (M= 7.8 years, SD = 4.6), and 63% had started their first ART regimen over 2
years previously.

Social support—We used a modified version of the University of California, Los
Angeles, Social Support Inventory (Schwarzer, Dunkel-Schetter, & Kemeny, 1994) to assess
received social support as well as overall satisfaction with social support received in the past
30 days. Four items (a = .69) queried the frequency of received support from 1 (not very
often) to 4 (very often) from anyone (i.e., “family, friends, buddies, and doctors or other
clinic staff”) in the following four areas of support: appraisal support (“made you feel
confident that you could succeed at doing whatever you set your mind to do™), informational
support (“provided information about your HIV medications or offered advice and
suggestions to help you take them), emotional support (“talked openly to you about things
that might be worrying you and listened and tried to understand”), and spiritual support
(“encouraged and guided you to turn to God or your own spirituality for support”). Note that
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only the informational support component was specific to ART. Four additional items
queried level of satisfaction with each type of support from 1 (very dissatisfied) to 4 (very
satisfied); a. = .75. Social support functions were combined in the analyses as previous
research has demonstrated the difficulty of statistically discriminating their effects. The
overlap likely reflects the reality that other persons generally provide multiple types of
support (House & Kahn, 1985).

Adherence—On the basis of the Adult AIDS Clinical Trials Group (AACTG) measure of
patient self-report of ART medications taken over the previous 3 days (Chesney et al., 2000),
we computed three measures of adherence: dose adherence (percentage of doses taken over
the total number of doses prescribed), pill adherence (percentage of medications taken for
which the correct number of pills was taken for each prescribed dose), and time adherence
(percentage of medications for which each dose was taken within 2 hours of when it was
supposed to be taken). For each of these three adherence measures, daily percentages were
averaged for the 3-day assessment period.

Viral load—As a clinical outcome measure, we extracted chart data on the HIV viral load
taken closest in time to the 6-month interview.

Self-efficacy to adhere—To assess participants’ self-efficacy to adhere to their
prescribed medications, we created five items—for example, “Over the next 4 weeks, how
sure are you that you will be able to ... take your HIV medications at the times you are
supposed to?”—scored on a Likert-type response scale from 1 (not at all sure) to 4
(extremely sure).

Negative affect—\We assessed depressive symptomatology, anxiety, and stress as separate
measures of negative affect.

Participants completed the Centers for Epidemiological Studies Depression Scale (Radloff,
1977), a nondiagnostic screening measure for examining the prevalence of nonspecific
psychological distress in community samples. The scale’s 20 items assessing depressive
symptomatology in the previous week (e.g., “I was bothered by things that usually don’t
bother me”) are rated from O (rarely or none of the time/less than one day in the past week)
to 3 (most or all of the time/5-7 aays in the past week). Many studies have demonstrated the
measure’s validity, internal consistency, and test-retest reliability (8-week interval: r=.59;
Radloff, 1977). In this study, a = .89.

Participants also completed the 11-item anxiety subscale of the Psychiatric Symptom Index
(llfeld, 1976), which rates the presence of symptoms in the past 2 weeks (e.g., “Did you
have to avoid certain things, places, or activities because they frighten you?”) from 1 (rever)
to 4 (very often). Normative data for this measure indicated an alpha of .85; in this study, a
=.90.

Finally, participants completed the short version of the Perceived Stress Scale (PSS; Cohen,
Kamarck, & Mermelstein, 1983) to address how often general stress had been experienced
in the past 30 days (e.g., “How often have you felt that difficulties were piling up so high
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you could not overcome them?”). Answers are rated 0 (never) through 4 (very often). The
four items in the short version of the PSS were selected because they correlate most highly
with the full 14-item PSS. The PSS has adequate internal and test-retest reliability (Cohen et
al., 1983); in this study, a = .68.

Spirituality—The Systems of Belief Inventory (Holland et al., 1998) was designed to
measure religious and spiritual beliefs and practices, as well as the social support derived
from a community sharing those beliefs. It is divided into 11 items assessing spirituality
(e.g., “I feel certain that God in some form exists”) and 4 items assessing spiritual coping
(e.g., “Prayer or meditation has helped me cope during times of serious illness”). Responses
are rated on a Likert-type scale ranging from 0 (strongly disagree) to 3 (strongly agree). The
scale has exhibited good internal consistency; test-retest reliability; and convergent,
divergent, and discriminant validity in both physically healthy and physically ill individuals
(Holland et al., 1998). In this study, the alpha for spirituality was .91, and the alpha for
spiritual coping was .84.

ART-related knowledge—Participants’ knowledge about ART adherence, such as the
possibility of developing treatment-resistant strains of HIV and the dangers of drug holidays,
was assessed with four items created for this study scored on a Likert-type scale ranging
from 1 (not true at all) to 4 (extremely true, e.g., “The best way to treat side effects of HIV
medications is to stop taking them for a little while”). Because of their unacceptably low
internal consistency (a = .39), the knowledge items were omitted from further analyses.

Side effects—According to an AACTG instrument (Justice et al., 2001), participants rated
how troubled they were in the past 30 days by 20 common side effects of highly active ART
(HAART) medications (e.g., “fevers, chills, or sweats” and “pain, numbness, or tingling in
the hands or feet”) scored from 0 (don’t have symptom) to 4 (bothers me tremendously). In
this study, a =.91.

Substance use—-Participants indicated whether they had ever in their lives used alcohol,
heroin, marijuana, crack cocaine, speed, or nonprescribed injection drugs. For each
substance used, participants indicated whether they had ever used the substance more than 3
times a week for at least one month (i.e., “heavy use”) and how many days among the past
30 they had used the substance.

Social desirability—We included a scale to assess social desirability or the tendency of
individuals to describe themselves in favorable terms to achieve the approval of others
(Crowne & Marlow, 1964). The scale’s 10 items consist of 5 socially desirable but probably
untrue items and 5 socially undesirable but probably true statements. Internal consistency (a
=.88) and test-retest reliability (a = .88) are reportedly high (Crowne & Marlow, 1964). For
this study, a = .61.

Participants were recruited as part of an intervention trial at a public outpatient HIV clinic in
the Bronx, New York, from May 2000 to March 2002. During each recruitment session,
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research assistants (RASs) screened all patients in the clinic waiting area for eligibility (i.e., at
least 18 years of age, proficient in English, not psychotic or demented, on ART) based on
chart review and staff assessment. RAs approached all eligible patients and briefly explained
the study to them. Interested patients were required to attend a later meeting (i.e., the
baseline) to be consented, enrolled, and randomized. RAs conducted face-to-face structured
interviews at baseline, at the end of a 3-month social support intervention, and at 6 months
postbaseline. Participants returned to the clinic to complete each assessment. Retention of
the baseline sample was 77% at 3 months and 85% at 6 months.

Data Analysis

Results

First, we calculated descriptive statistics, including means, standard deviations, and ranges,
for all the main variables.

Next, to identify potentially confounding variables that would need to be controlled in later
analyses, we used bivariate analyses (i.e., Pearson correlations, ftests, and chi-squares) to
examine the association of each measure of adherence with sociodemographic factors (i.e.,
sex, ethnicity, age, education, income, employment, sexual orientation, and relationship
status) and medical-related variables (i.e., AIDS diagnosis, time since HIV diagnosis, time
since initiation of first HAART regimen, drug class, number of medications in regimen,
number of doses in regimen, and viral load), as well as side effects, substance use, and social
desirability.

Finally, structural equation modeling (SEM) was used to evaluate the proposed model. SEM
examines the structural relationships among all constructs, including latent variables in the
model with measurement errors. To enhance causal interpretations of the findings, we used
all three waves of data. Measures of social support and all mediators were based on baseline
data, adherence measures were based on 3-month data, and data from chart review at 6
months were used to estimate viral load. Because the data were drawn from a two-arm
randomized controlled trial of a social support intervention delivered between the baseline
and 3-month interviews, we controlled for experimental condition in all relevant analyses.

SEM analysis was evaluated with the maximum-likelihood estimation and performed with
Mplus software (Muthén & Muthén, 1999). Several goodness-of-fit indices were used in
addition to the chi-square statistic that is sensitive to both the assumption of normality and
sample size. Specifically, the overall model fit was assessed by examining the root-mean-
square error of approximation (RMSEA) index, with values around .05 (the lower bound of
the 90% CI under .05) indicating adequate fit (Bollen & Long, 1993; Browne & Cudeck,
1993); the comparative fit index (CFI; Bentler, 1990); and the Tucker-Lewis index (TLI; L.
R. Tucker & Lewis, 1973), which indicates an adequate fit with values around .90 or greater
(Newcomb, 1990, 1994). Missing data were imputed within the software so that all available
data were utilized.

Descriptive Data

Means, standard deviations, and ranges for all main variables are presented in Table 1.
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Bivariate Analyses

In bivariate analyses, none of the three adherence variables were related to any
sociodemographic or medical-related variable or to side effects, substance use, or social
desirability. Therefore, none of these variables were controlled in the SEM.

Model Testing With SEM

The model we tested, which was specific to antiretroviral adherence in this sample, included
a medical outcome (i.e., viral load) and omitted knowledge, resulting in five latent factors
(i.e., social support, negative affect, spirituality, self-efficacy to adhere, and adherence) and
one measured construct (i.e., viral load).

A preliminary confirmatory factor analysis indicated adequate fit, X2(80, N=136) =116.34,
p=.005, CFl =.96, TLI = .94, RMSEA = .06 (.03, .08). The five latent factors were
measured adequately by their respective indicators, and factor loadings of all indicators were
high for the latent variables. Intercorrelations among the constructs are reported in Table 2.

A test of our model proposing that negative affect, spirituality, and self-efficacy mediate the
effect of social support on adherence (controlling experimental condition) resulted in an
adequate fit to the data: X2(112, N=136) =162.57, p=.001. RMSEA was within range (.06
[.04, .08]), and both the CFI (.94) and the TLI (.93) exceeded the benchmark criterion of .90.
However, a closer look at the significance level of the path coefficiencies showed that
although most of the estimated paths were significant, none of the paths from the mediating
constructs to the constructs of adherence was significant at less than .05, with level of
significance of self-efficacy to adherence at .06. We also checked the modification index,
which indicated there are strong relationships between spirituality and self-efficacy and
between negative affect and self-efficacy.

Therefore, we then ran a modified model, hypothesizing that there would be a two-tiered
relationship between the three mediating constructs, with negative affect and spirituality in
the first tier and self-efficacy in the second tier. We hypothesized that social support would
directly influence negative affect and spirituality, which would influence self-efficacy, which
would influence adherence.

The new model (see Figure 1) fit the data very well: X2(113, N=136) = 152.78, p=.008,
CFI =.95, TLI = .94, RMSEA = .05 (.03, .07). All the hypothesized paths (shown in the
model) were significant, representing all factor loadings of the latent constructs. As shown,
baseline data indicated that social support predicted lower levels of negative affect and
greater spirituality, which in turn predicted self-efficacy to adhere. Baseline self-efficacy to
adhere predicted 3-month adherence, which predicted viral load at 6 months. Social support
was not directly related to adherence or viral load; however, it had an indirect effect via less
negative affect and greater spirituality and self-efficacy to adhere. Squared multiple
correlations indicated that this model accounted for 8% of the variance in adherence at 3
months and 8% of the variance in viral load at 6 months.
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Discussion

Nonadherence in the management of chronic illnesses is a common and serious problem that
has frustrated care providers, negatively impacted individual health, and burdened society in
terms of both adverse health outcomes and staggering economic costs. Although correlates
of adherence have been identified, the field lacks a well-validated model that could
contribute to theory development and the design of efficacious interventions.

In this study of 136 HIV-positive men and women in the Bronx, New York, we proposed a
cognitive—affective model of the effects of social support on medication adherence based on
social support theory and the relevant empirical literature. Model testing with SEM provided
support for a modified version of our model. The final model indicated that negative affect,
spirituality, and self-efficacy to adhere mediated the relationship between social support and
adherence. However, contrary to the model originally proposed, self-efficacy to adhere was
not directly associated with social support. Instead, social support acted through the other
two mediators on self-efficacy to adhere, which was directly related to later adherence. This
finding indicates that self-efficacy to adhere is an important correlate of adherence although
it is not directly impacted by social support. Perhaps other variables not included in the
model, such as skills acquisition and motivational factors, more directly impact self-efficacy.
Furthermore, although we created a latent variable that combined depressive
symptomatology, anxiety, and stress, the data on their unique associations with adherence
are mixed; future investigators should examine them individually and combine them only if,
as in this study, their intercorrelations are high. Because this model differs from the one we
proposed, it is presented as preliminary and requiring further validation.

The model accounted for a relatively minor amount of variance (8%) in both adherence and
viral load. Assessing social support that is specific to the particular illness or treatment
regimen under study (as we did with the informational support items) rather than using a
general measure of support might result in stronger associations between social support and
adherence (Darbes & Lewis, 2006). Additionally, future models could include tangible
support, another type of functional social support that may affect adherence through
medication access or availability. Finally, an adequate predictive model of social support
should consider a range of individual differences in need or desire for support as well as the
social and environmental contexts of support giving (Cohen & Syme, 1985).

Findings from the bivariate analyses of the adherence measures involving substance use, side
effects, and social desirability generally contradict findings of prior studies. For example,
adherence did not differ by class of medication, despite protease inhibitors’ contributing to
the majority of side effects experienced by persons on ART, or by regimen complexity,
despite previous research showing that adherence declines as the number of daily doses
increases (Stone et al., 2001). The majority (85%) of participants in our study were on twice
daily regimens, however, and the limited variance may have prevented us from detecting a
difference. Overall, our substance use indicators failed to predict adherence, as has been the
case with some, but not all, studies examining these variables (Bangsberg et al., 2000;
Ickovics & Meisler, 1997; Remien et al., 2003; J. S. Tucker et al., 2004). Past drug or
alcohol use may not correlate with current adherence levels, but current heavy drug or
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alcohol use, creating a chaotic lifestyle, could impact adherence. More sensitive measures of
substance use may be needed to tap this relationship. In our analysis, the presence of side
effects did not appear to impact adherence. However, the somewhat low mean side effect
intensity score reported by this group (i.e., 1.28 out of possible 4) and the large percentage
of persons already well established on their ART regimens led to relatively low variance in
side effect intensity scores, decreasing the likelihood of our detecting a relationship between
side effects and adherence. Side effect intensity may vary over time on medications but is
often worst at initiation of therapy. Prospective and longitudinal observation of side effects
and adherence following medication initiation may be necessary to disentangle the
relationship between the presence of side effects and adherence. The lack of association
between the adherence measures and social desirability lends some support to the validity of
self-reports as a method of assessing adherence.

In addition to theory building, our findings have implications for intervention development
and clinical practice. They suggest that the social support received from an affirming other,
an information-enhancing relationship, an empathic listener, or a spiritual relationship (i.e.,
the types of support assessed with our instrument) is associated with improved medication
adherence. Consequently, adherence may be improved through future efforts to improve
individuals’ access to social support, whether by encouraging them when safe and
appropriate to confide in a partner or close friend or by facilitating their relationships with
their medical care providers or with peers who are on similar medication regimens (Cohen,
Underwood, & Gottlieb, 2000; Uchino, 2004). Interventions designed to increase the social
support available to individuals are needed to explore the feasibility and efficacy of
manipulating support provided to enhance adherence.

Additionally, the findings suggest that enhancing social support mediators (i.e., greater self-
efficacy to adhere and spirituality and decreased negative affect) may improve adherence.
Bandura (1997) suggested that individual self-efficacy is based on four sources of
information (i.e., one’s own previous experiences, watching others perform a given behavior,
verbal persuasion, and emotional arousal), any of which might be targeted to enhance self-
efficacy to adhere. His data also suggested that lasting changes in self-efficacy and behavior
can be achieved by initially using powerful behavior-altering methods, then removing the
external prompts to verify self-efficacy, and finally encouraging mastery of the new skill
(Bandura, Jeffery, & Gajdos, 1975). With respect to negative affect, our findings support a
psychological assessment prior to initiation of therapy and during maintenance treatment so
that strategies for treating depression and anxiety and minimizing stress can be incorporated
into the care plan before adherence is negatively impacted. For spiritually inclined
individuals, interventions focused on spiritual coping that could help to maintain a positive
attitude and motivation toward health should be explored further. Such interventions could
fill a culturally significant need for support (Jenkins & Pargament, 1995). Although we
could not examine the effect of knowledge in our model, prior research has suggested that it
is at least a necessary, if not sufficient, factor in adherence and should be addressed.
Information about specific medications, adherence strategies, the importance of adherence,
and the management of side effects needs to be communicated throughout the course of
treatment and not just at initiation.
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Interventions for HIV-positive persons on ART are especially needed (Simoni, Frick,
Pantalone, & Turner, 2003). Given the lingering stigma surrounding HIV/AIDS, even in
high-prevalence areas such as the Bronx, social support may be especially important for
persons on ART. Low-income patients of ethnic minority status, who constituted the
majority of participants in our study, may be especially vulnerable to the added daily burden
of HIV disease and its stigma and be particularly in need of support if they are more prone to
depression, anxiety, and stress. They may be amenable to novel interventions, such as the
Web-based interactive system designed for depressed African American women (Lai,
Jenkins, & Bakken, 2004). Tangible support or material assistance in the form of getting a
ride to the clinic or picking up medications, although not examined in this preliminary study,
might also facilitate adherence among those with few resources.

Future research is needed to validate this preliminary model, perhaps on larger and
demographically different samples and with respect to different chronic illness regimens.
Only with a sound theoretical model can the pervasive problem of medication adherence
among individuals with chronic illness be understood and effective interventions then be
devised to assist them.
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Table 1

Descriptive Data on Main Study Variables Among 136 HIV-Positive Individuals

Variable M SD Range
Baseline measures
Received support 224 081 1-4
Satisfaction with support 313 071 1-4
Depressive symptomatology 0.99 0.6 0-2.55
Anxiety 091 0.73 0-3
Stress 152 0.84 0-3.60
Self-Efficacy
Item 1 3.17 0.78 1-4
Item 2 224 081 1-4
Item 3 289 1.05 1-4
Item 4 3.79 0.63 1-4
Item 5 261 1.19 1-4
Spirituality 240 0.64 0.27-3.00
Spiritual coping 205 0.82 0-3
3-month measures
Dose adherence 0.80 0.34 0-1
Pill adherence 0.83 0.33 0-1
Time adherence 0.70 0.40 0-1
6-Month Measures
Ln viral load 717 3.04 3.91-1353
Experimental condition (0 = control, 1= 0.49 0.50 0-1

experiment)

Note. Ln = natural log.
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