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Abstract
Purpose—Strict adherence to HIV medications is critical to ensure long-term disease control,
and adherence interventions that are possible in a clinic setting with limited resources are needed.

Data sources—This randomized controlled pilot study tested an adherence intervention guided
by the Information-Motivation-Behavioral Skills (IMB) model. The intervention included HIV
education, a peer video, motivational interviewing, and attention to behavioral skills including
communication with providers and adherence-enhancing devices. Dependent variables included
3–4 week adherence recall, medication refill rate, changes in IMB subscale scores, appointment
attendance, and HIV-associated laboratory findings. Seventy-three individuals starting or
restarting antiretroviral therapy were enrolled and 56 were randomized.

Conclusions—Improvements were seen in most outcomes, with small to moderate effect sizes,
but the study was not powered to show statistical significance. Threats to power included a 51%
attrition rate, resulting mostly from loss to clinical care or prolonged gaps in care.

Implications for practice—A telephone-based intervention to improve HIV medication
adherence shows promise. Further study is needed with greater attention to retention in care.
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In the current age of fully suppressive antiretroviral therapy (ART) for human
immunodeficiency virus (HIV) disease, effective chronic management of the disease is
theoretically possible. Despite this fact, actual clinical practice shows that only
approximately 50% of those on ART reach this benefit. This has often been found because
of incomplete adherence to ART. Poor adherence diminishes suppression of viral replication
and allows the HIV virus to become resistant to the medicines. Resistant mutations naturally
occur in the replication process and replicate freely in the presence of medications that apply
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selective pressure to susceptible virus (Bangsberg, 2008; Harman, Amico, & Johnson, 2005;
Haynes, Yao, Degani, Kripalani, Garg, & McDonald, 2006).

Background and significance
Adherence in HIV disease

Adherence to medications is a complex issue that involves multiple factors. Examples of
these factors include

• Patient-related factors: literacy, substance abuse, health beliefs, depression.

• Regimen-related factors: side effects, treatment complexity, number of pills.

• Environment-related factors: beliefs of significant others, transportation, finances.

• Provider-related factors: provider communication, the patient’s ability to ask
questions, clinic hours, accessibility (Ickovics & Meade, 2002).

In addition to these factors related to medication adherence in general are particular issues
related to adherence to HIV medications, such as perceived stigma, not wanting others to see
them take medicines, nondisclosure of HIV, and difficulty in accepting this diagnosis
(Konkle-Parker, Erlen, & Dubbert, 2008).

Because of the complex nature of adherence, research supports the need for multifaceted
approaches that employ behavioral theory to maximize efficacy (Haynes, Yao, Degani,
Kripalani, Garg, & McDonald, 2006). Motivational interviewing (MI) has emerged as an
effective approach in multiple behavior change interventions, and can be combined with
other modalities to provide the multifaceted approach needed (Bisono, Manuel, &
Forcehimes, 2006; Cooperman & Arnsten, 2005; Lundahl, Kunz, Brownell, Tollefson, &
Burke, 2010; Rubak, Sandbaek, Lauritzen, & Christensen, 2005).

Information–motivation–behavioral skills model
The information–motivation–behavioral skills model (IMB) has been proposed as a model
applicable to a number of health promotion behaviors including adherence behavior in the
setting of HIV disease (Anderson, Wagstaff, Heckman, Winett, Roffman, Solomon, 2006;
Fisher, Amico, Fisher, & Harman, 2008; Fisher, Fisher, Amico, & Harman, 2006; Fisher,
Fisher, & Harman, 2003; Kalichman, Picciano, & Roffman, 2008). The IMB model of ART
adherence proposes that adherence-related information, motivation, and behavioral skills
directly affect adherence behavior (see Figure 1; Amico, Barta, Konkle-Parker, Fisher,
Cornman, Shuper, 2009; Amico, Toro-Alfonso, & Fisher, 2005; Fisher, Amico, Fisher, &
Harman, 2008; Fisher, Fisher, Amico, & Harman, 2006; Starace, Massa, Amico, & Fisher,
2006). Specifically the model suggests that adherence-related information about HIV and
ART, as well as personal and social motivation regarding adherence, affect the performance
of adherence-related behavioral skills, which in turn affects adherence behavior. A change in
adherence behavior subsequently affects health outcomes by affecting control of HIV
disease and the development of resistance to ART.

Purpose
The purposes of this pilot study were to establish the feasibility of an intervention based on
the IMB model in this population and begin to evaluate its effectiveness for improving
medication adherence. Adherence was defined as the percentage of prescribed medications
taken in the last 3–4 weeks, based on the rate of obtaining refills for the medications. We
dichotomized the outcome variable as optimal adherence (at least 90% adherent) or
suboptimal adherence (less than 90% adherent). Secondary outcomes included attendance at
clinic appointments, HIV-associated laboratory findings, specifically CD4 counts and HIV
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viral load, and change in information, motivation, and behavioral skills factors related to
adherence. A process evaluation of this trial is described in another paper, where the
intervention is described in great detail (Konkle-Parker, Erlen, & Dubbert, 2010).

Methods
Participants and procedure

Participants were recruited from a large public HIV clinic in the southern United States that
serves as a referral center for the state. Eligibility was determined by medication-start status:
participants whose clinic provider reported that the patient was starting ART for the first
time or was restarting ART after at least 6 months off medications were considered for
inclusion. Participants were excluded if they were (1) non-English speaking, (2) dependent
on others for medication administration, (3) had no access to a telephone, or (4)
demonstrated impaired cognitive status indicated by the HIV Dementia Scale (Power,
Selnes, Grim, & McArthur, 1995). The study was approved by the Institutional Review
Board and all participants consented to participate. Data were collected on an audio-
supported computer-assisted self-interview (ACASI) in conjunction with the three clinic
visits after starting ART (V-1, V-2, and V-3).

Figure 2 describes the recruitment flow. Enrollment occurred when starting medications, and
randomization occurred at the next clinic visit (V-1) at least 2 weeks after enrollment, when
baseline ART adherence could be assessed. After V-1 data collection, participants were
assigned to one of two groups according to a pre-determined randomization schedule. The
two groups were usual care or usual care plus the experimental intervention. The
randomization schedule took into account gender and ART medication status (i.e., starting
ART for the first time or restarting ART). See Figure 3 for a graphic illustration of data
collection and intervention events of the trial.

Intervention
The intervention was conducted by the principal investigator (PI), a nurse practitioner with
over a decade of experience treating persons with HIV. She was trained in MI and received
ongoing field monitoring throughout the study on a random selection of 10% of the face-to-
face intervention audiotapes for quality control from an MI expert. This expert coded the
tapes using the Motivational Interviewing Treatment Integrity 2.0 Scale (Moyers, Martin,
Manuel, & Miller, 2005).

The intervention consisted of (1) two one-on-one sessions with the PI at weeks 1 and 2 after
randomization; and (2) six telephone calls on a tapering schedule (approximately weeks 3, 4,
6, 10, 16, 24). The one-on-one sessions included all of the following: (a) HIV education
(Knobel, Escobar, Polo, Ortega, Martin-Conde, Casado, et al., 2005); (b) viewing of a video
of peers describing how they overcame adherence obstacles (Fairley, Levy, Rayner,
Allardice, Costello, Thomas, et al., 2003); (c) MI regarding adherence (Adamian, Golin,
Shain, & DeVellis, 2004; Cooperman & Arnsten, 2005; Possidente, Bucci, & McClain,
2005; Rubak, Sandbaek, Lauritzen, & Christensen, 2005; Rutledge, Roffman, Mahoney,
Picciano, Berghuis, & Kalichman, 2001; Thrasher, Golin, Earp, Tien, Porter, & Howie,
2006); (d) feedback about HIV-related laboratory studies and responses to an assessment of
their IMB skills related to ART adherence administered at each data collection visit; (e)
training on communication skills during a medical visit (Cegala, McClure, Marinelli, &
Post, 2000); and (f) the receipt of two adherence-enhancing devices—a reminder watch and
a pillbox (Fairley, Levy, Rayner, Allardice, Costello, Thomas, et al., 2003; Powell-Cope,
White, Henkelman, & Turner, 2003). Telephone contacts included a continuation of MI,
education, reminders of communication skills, and continued feedback about laboratory

Konkle-Parker et al. Page 3

J Am Acad Nurse Pract. Author manuscript; available in PMC 2013 August 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



results and responses to IMB assessments (Collier, Ribaudo, Mukherjee, Feinberg, Fischl,
Chesney, et al., 2005; Haynes, Yao, Degani, Kripalani, Garg, & McDonald, 2006). Table 1
displays the intervention components. One-on-one sessions required 30–60 min; telephone
sessions ranged from 2 to 33 min, but averaged less than 10 min. Participants received $10
for their time and travel for the one-on-one sessions, but received no incentive for telephone
intervention calls.

Assessment
Baseline assessment of demographics and screening for health literacy and dementia were
completed. Data collection for the dependent variables (medication adherence, IMB)
occurred using the ACASI at V-1 and at the next two clinic visits (V-2 and V-3) by a
research assistant not blinded to group assignment; these visits were expected to be
approximately 3 and 6 months after V-1. Laboratory studies were carried out at the same
time as data collection as part of routine medical care. Each participant received $15 for data
collection and $30 for feedback interviews after they completed the intervention.

The short test of functional health literacy in adults (STOFHLA)—The
STOFHLA was used to characterize the participants’ ability to read and understand health-
related information. This instrument is scored from 1 to 36, with higher scores indicating
greater health literacy and scores above 22 indicating adequate health literacy (Kalichman,
Cain, Fuhrel, Eaton, Di Fonzo, & Ertl, 2005; Nurss, Parker, Williams, & Baker, 2001).

The Center for Epidemiologic Studies-Depression (CES-D)—This measure has
been used in multiple populations to assess depressive symptoms, including those with HIV
disease (Devins & Orme, 1985), and has established reliability and validity (Radloff, 1977).
Possible scores range from 0 to 60, with higher scores reflecting greater frequency of
depressive symptoms. Examples of items include “I felt that I could not shake off the blues
even with help from my family or friends” and “I felt that everything I did was an effort.” A
score of 21 or higher indicates moderate to severe depressive symptoms (Devins & Orme,
1985). In a previous study in this clinic, population (n = 151) internal consistency reliability
was high (α = 0.86; Konkle-Parker, Erlen, & Dubbert, 2007)

IMB assessment—This tool, now called the LifeWin-dows Information-Motivation-
Behavioral Skills ART Adherence Questionnaire (LW-IMB-AAQ; Center for Health
Intervention and Prevention, 2007), reflects the theoretical model informing this intervention
by specifically measuring adequacy of information about adherence to HIV medications, the
extent of personal and social motivation to adhere to HIV medicines, and the participant’s
ability to use the behavioral skills deemed necessary to effectively adhere to these
medications. The scale has 33 statements with a 5- or 6-point Likert scale measuring the
level of agreement with the statement, or the ease by which certain behaviors are performed.
Examples of statements include (1) I know what to do if I miss a dose of any of my HIV
medications (e.g., whether or not to take the pill(s) later); (2) I do not like taking my HIV
medications because they remind me that I am HIV-positive; and (3) How hard or easy is it
for you to remember to take your HIV medication?

In this study, the LW-IMB-AAQ showed acceptable psychometric properties at baseline (n
= 56), as seen by α = .68 for the Information Subscale; α = .68 for the Motivation Subscale;
and α = .94 for the Behavioral Skills Subscale. The Information Subscale was significantly
associated with Motivation (r = .41, p = .00), and the Information and Motivation Subscales
were both associated with Behavioral Skills (Information r = .40, p = .00; Motivation r = .
71, p = .00). By linear regression analysis, Motivation and Information predicted Behavioral
Skills (F (2.51) = 27.78, p = .00). The behavioral skills score suggested an association with
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3- to 4-week adherence recall (r = .22, p = .05). These are the hypothesized relationships
according to the IMB model (Figure 1).

Medication adherence—Two measures of medication adherence were used: 3- to 4-
week adherence recall by visual analog scale, and refill rate. Linear visual analog scale
(VAS) measured recall of the percent of prescribed doses taken “in the previous 3–4 weeks,”
ranging from 0 to 100 (Amico, Fisher, Cornman, Shuper, Redding, Konkle-Parker, et al.,
2006). Refill rate was determined by contacting pharmacies reported by the participants in
monthly contacts, starting at enrollment and ending at V-3 or when the participant dropped
from the study. The number of refills was divided by the number of months from enrollment
to end date, given that all prescriptions were written on a monthly basis.

Appointment attendance—The number of missed medical visits was obtained from the
medical record during the period of enrollment to V-3, or until the time that the participant
dropped from the study. The number of missed medical visits only included “no-show”
visits and did not include visits that were rescheduled by the patient or canceled by the
clinic.

HIV-associated laboratory studies—Laboratory findings of interest were CD4 cell
count and HIV RNA viral load by polymerase chain reaction (PCR). These tests were
ordered as part of routine medical care and obtained from the medical record by research
staff. Viral load values below the level of detection (less than 400) were recorded as zero
and values were transformed to log10 for reporting.

Statistical analysis
To determine the effectiveness of randomization, we compared the demographic
characteristics based on the random group assignments by t-test or chi-square.

The primary outcomes were change in self-reported adherence by 3–4 weeks on the VAS
and by refill rate. Secondary outcomes were number of missed visits, change in HIV viral
load and CD4 count, and change in IMB scale scores, comparing for the effect of group
assignment. Outcome analyses were conducted using SPSS 15.0 (SPSS Inc., Armonk, NY),
using analysis of covariance for continuous variables (VAS adherence, IMB scores, CD4,
and HIV viral load) at the last visit of record (at exit), as well as at V-3 for those who
completed the study by attending all three data collection visits (completers); adjustments
were made for baseline values. For dichotomous variables (>90% adherence, undetectable
viral load), logistic regression was used to control for baseline and to compare the effects of
group assignment (Munro, 2005).

Because of the variability of intervention dose exposure within group assignments,
outcomes are also reported comparing those who received no intervention contacts (n = 28)
with those who received at least one (n = 28). Through this method, those assigned to the
treatment group who actually received no intervention could be compared with those
assigned to that group who received intervention.

A test of adherence measures’ reliability was conducted by correlating both adherence
measures (self-reported 3-to 4-week adherence and refill rate) with clinical outcomes (CD4
and HIV viral load) to compare the clinical utility of these measures. The correlations were
carried out by Spearman’s rho because of the skewness evident in the clinical and adherence
data using a .05 level of significance.
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Results
Sample

From July 2005 to March 2006, a total of 73 participants were enrolled in the study. Because
17 participants did not return for V-1 (Figure 2), only 56 were randomized. Enrollment was
expected for 75 participants for a power of 0.56 for this pilot study, but two enrolled
participants were not ultimately eligible because their blood work indicated that they did not
need to start ART. Study participants reflected the demographics of the clinic population:
38% female, primarily African American, low-income, and half with high school education
or below (Table 2). All data collection visits were completed by January 1, 2007. Attrition
was roughly equal at all stages, with 23% of those enrolled dropping out between enrollment
and V-1 (17 out of 73), 20% of the remainder between V-1 and V-2 (11 out of 56), and 20%
of the remainder between V-2 and v-3 (9 out of 45).

Visit-1 with randomization occurred at an average of 2.06 (SD = 1.15) months after
enrollment (range: 0.2–5.59 months). At baseline, the control group and the intervention
group were comparable in all demographic characteristics and baseline laboratory values
except for race; all Caucasians (n = 6) were randomly assigned to the intervention group.
Analysis of variance (ANOVA) showed there were no relationships between race and
adherence at baseline or at V-3, or between race and study completion. Attrition was the
same in both treatment and control groups.

Twenty-two of the 33 (67%) participants in the experimental and 14 of the 23 (61%)
participants in the control groups completed the study by attending V-1, V-2, and V-3. There
were no statistically significant differences in demographic characteristics or group
assignment by completion status except for a trend for depressive symptoms, where those
individuals with more depressive symptoms were less likely to complete the study (p = .06).
Of those randomized to the intervention group, half (18; 55%) completed seven to eight of
the eight planned intervention contacts, 30% (n = 10) completed one to six contacts, and five
(15%) did not complete any intervention contacts.

Self-reported adherence outcomes
There were small nonstatistically significant improvements in most primary and secondary
outcome measures in the intervention group compared to the control group, except for a
significantly greater decrease in log viral load for the intervention group in those who
completed the study (t = 2.416; n = 31, p < .022, data not shown). Effect sizes were small to
moderate, both at exit and for those who completed the study.

Because of the small sample size of this pilot study and 15% of the intervention group
actually received no intervention, sensitivity analyses were conducted, comparing those with
no intervention contacts with those who received at least one (Table 3). There were
nonstatistically significant improvements for most primary outcomes in those who received
intervention contacts over those who did not, with small to moderate effect sizes, except for
self-reported adherence at exit.

All individuals who participated in the study, regardless of group assignment or intervention
contacts, improved in all outcome variables. These differences did attain statistical
significance.

Secondary outcomes
Secondary outcomes were the number of missed medical visits, change in CD4 and log HIV
RNA viral load, the proportion of those with undetectable viral loads, and change in the
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IMB skills subscales. Effect sizes were small to moderate in all secondary outcomes, with
no statistically significant differences discernable.

When comparing those who received at least one intervention contact with those who
received none, differences in all secondary outcome variables were not statistically
significant, but were favorable to those who received the intervention, with small to
moderate effect sizes (Table 3). The only exception to this was the proportion of those with
an undetectable viral load, which showed a slightly greater percent of those in the control
group who had undetectable viral loads (viral load < 400). In addition, there was a
significantly greater decrease in depressive symptoms in those who received intervention
contacts (F = 5.65, p = .008) as compared to those who did not.

Reliability of assessments—The validity of adherence measures was determined by
assessing the correlation with HIV-associated laboratory values. Self-report 3- to 4-week
adherence showed a moderate nonsignificant correlation with change in CD4 (rs = .31, p = .
07), and the correlation with log HIV viral load was minimal (rs = −.12, p = .48). Of the
adherence variables, refill rate demonstrated a moderate significant correlation with all
laboratory values. In particular, refill rate at V-3 had statistically significant correlations
with change in CD4 (rs = .39, p = .02), change in viral load (rs = −.34, p = .04), and
undetectable viral load (rs = .55, p = .00) for those who completed the study.

Discussion
We evaluated the feasibility and effectiveness of a clinic-based MI adherence intervention
using the IMB model for improving medication adherence and related variables. A clinic-
based intervention using few additional resources was tested specifically because an
intervention that is cost-effective and implementable in poorly resourced clinic settings
could improve outcomes for many currently underserved patients.

The fact that there were small to moderate effect sizes in favor of the intervention in most of
the selected outcome measures indicates that this intervention may be promising (see Table
3). This small feasibility pilot study was not expected to show significance because of low
power.

In published literature, average adherence is generally 70%–75% for individuals on ART, so
a baseline adherence rate of 82% was unexpectedly high. Possible explanations include the
fact that all eligible participants were newly started on ART, thus in a “honeymoon period”
of greater adherence. An additional explanation is that those who were not prepared or
committed to take ART in an adherent fashion dropped out of the study, based on the
finding that 23% of those who enrolled, all newly starting or restarting ART, did not return
for clinical care. In any case, this high level of baseline adherence makes it more difficult to
show differential improvement in the experimental group. An additional finding was that all
participants in this study significantly improved in most outcome variables, regardless of
group assignment, caused perhaps by exposure to the study and greater attention to
adherence through the data collection instruments.

Thirty-eight percent of those who dropped out of the study dropped out of care completely,
and another 38% experienced a gap in care of greater than 4–6 months, which put them
outside the research protocol. This diminished the power of the study, but also underscored
the fact that retaining patients in care is a significant challenge in this underserved clinic
population. This study was designed to explore an intervention that could reasonably be
performed in a clinic setting with limited resources. The only retention strategy that was
used was to call each participant once a month to update contact information, and give them
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a reminder call 1 week before their clinic appointment, which is when they completed the
data collection instruments.

The percentage of participants who had extended gaps in care is consistent with overall
clinic statistics. Multiple studies on this “no show” phenomenon are currently being
conducted. The factors related to this phenomenon appear to be a combination of structural,
personal, and contextual (Konkle-Parker, Amico, & Henderson, 2011; Mugavero, 2008;
Mugavero, Lin, Allison, Willig, Chang, Marler, et al., 2007; Williams, Amico, & Konkle-
Parker, 2010). In fact, these factors may be as complex as those that influence adherence to
medications, and therefore warrant additional study. The complexity of adherence and the
importance of the factors related to the patient, medications, environment, and patient-
provider relationship make adherence a phenomenon that is challenging to address (Ickovics
& Meade, 2002; Konkle-Parker, Erlen, & Dubbert, 2008). For this reason, an intervention
that primarily focuses on patient-related factors may be inadequate, and may need to be
extended to address other factors as well, including adherence to care.

Limitations of this study include the small sample and the high attrition. In addition, this
study was conducted in only one public clinic in the southeastern United States, and cannot
be generalized to other settings. Despite these limitations, further research in a larger
population may better determine the effect of this clinic-based intervention based on the
IMB model. Making modifications to the intervention may improve retention of participants
in clinical care and increase the value of the intervention.

In future research, barriers to staying in care, especially immediately after starting or
restarting ART, need to be assessed and interventions included that are designed to remove
these barriers. This may involve information about why adherence to care is important, MI
specifically related to adherence to care, and appointment reminder devices. Individuals who
did not complete the study were possibly different from completers in relation to depressive
symptoms (p = .06). This finding needs further exploration; it is particularly interesting in
light of the well-established association between depression and medication adherence
(Reynolds, Testa, Marc, Chesney, Neidig, Smith, 2004).

In addition to the IMB variables influencing adherence, a recent addition to the model is the
recognition that contextual factors may moderate IMB variables to influence adherence
(Fisher, Amico, Fisher, & Harman, 2006). Severe contextual difficulties may act as
moderators to make the IMB variables extraneous (see Figure 1) as they may suppress the
influence of knowledge, motivation, and ability to act. Examples of these factors are mental
illness, substance abuse, homelessness, and poor access to medications. Further research
needs to include a focus on these contextual factors and the intervention needs to be
broadened to address these factors in order to improve adherence and decrease attrition.
Attrition may both decrease study power and HIV treatment efficacy as continuation in
clinical care is essential to maintain medication supply and management.
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Figure 1.
Information–motivation–behavioral skills model.
Note. Adapted from Fisher et al. (2006). Reprinted with permission.
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Figure 2.
Recruitment and retention patterns of study participants (November 7, 2005, to October 3,
2006). Note. Adapted from Konkle-Parker et al. (2010, p. 93).
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Figure 3.
Illustration of flow of clinical trial.
Note. TOFHLA, test of functional health literacy assessment; IMB, information–
motivation–behavioral skills; CES-D, Center of Epidemiologic Studies-Depression.
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