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Abstract

This study examined whether a self-management intervention based on feedback of adherence performance and principles of social

cognitive theory improves adherence to antiretroviral dosing schedules. Forty-three individuals with HIV/AIDS who were starting or

switching to a new protease inhibitor regimen were randomly assigned to be in a medication self-management program or usual care control

group. The self-management program included skills development exercises, three monthly visits for medication consultations, and monthly

feedback of adherence performance using electronic monitors on medication bottles. Participants also completed a 40-item questionnaire that

measured self-efficacy to take medications, on schedule, in a variety of situations. Logistic regression analysis indicated that individuals in the

self-management group were significantly more likely to take 80% or more of their doses each week than individuals in the control group

(n ¼ 29, OR ¼ 7:8, 95% CI ¼ 2:2–28.1). Self-management training with feedback of adherence performance is a potentially useful model for

improving adherence to complex regimens in HIV/AIDS care.

# 2002 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction and review of the literature

1.1. Antiretroviral adherence and clinical outcomes

Poor adherence to treatment regimens is a long-standing

problem in many chronic health conditions. In HIV disease,

the problem is particularly important because suppression of

viral replication and long-term health status are thought to

be directly related to treatment and medication adherence.

Intermittent non-adherence to therapy contributes to treat-

ment failure and favors the development of viral mutations

that often lead to drug resistance. Since cross-resistance

of antiretroviral drugs is common, the development of

mutant strains poses a potential threat to individuals and

the public health. Consequently, the significant gains from

the introduction of new pharmaceutical agents are of less

clinical benefit unless patients are able to take antiretroviral

medications as prescribed [1].

Previous studies have found antiretroviral adherence is

associated with improved clinical outcomes. Unfortunately,

measurement of adherence and definitions of non-adherence

frequently differ between studies and consequently, cross-

study comparisons are problematic. Patterson et al. [2]

measured adherence in 81 patients with HIV/AIDS using

electronic monitors on protease inhibitor bottles. When

adherence was calculated as the number of doses taken

divided by the number of doses prescribed, the authors

found the overall average adherence rate was 75% for

participants in the study. Only 22% of patients with adher-

ence of 95% or greater failed therapy as compared with 80%

of those with less than 80% adherence. In contrast, Gifford
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et al. [3] used self-reported measures of adherence in 133

subjects and found 50% of the sample reported taking 100%

of their medications each day in the last week. When

subjects were categorized into three groups according

to adherence levels, each category improvement in adher-

ence had significantly lower plasma HIV concentrations.

Similarly, Nieuwkerk et al. [4] used self-reported measures

and also found that only half of patients reported taking

all antiretroviral medications in accordance to time and

dietary instructions. As in other studies, poor adherence was

associated with a decreased likelihood of having suppressed

viral loads.

1.2. Medication adherence interventions in HIV/AIDS

Although significant advances have been made in the

pharmacologic treatment of HIV disease, similar accom-

plishments have not been attained in understanding and

improving antiretroviral adherence. Few studies have tested

the effectiveness of patient education programs and beha-

viorally based interventions for helping patients manage

antiretroviral regimens. A recent literature review of articles

and abstracts published before April 1999 yielded only 16

published interventions designed to improve antiretroviral

adherence, 12 of which were presented in conference

abstracts [5]. In most cases, the reviewed studies provided

little or no evidence of effectiveness for the tested interven-

tion. Similarly, a Cochrane review of interventions con-

cluded that a pharmacist-led program of education and

supportive counseling was the only intervention shown to

improve adherence to antiretroviral therapy [6].

Nevertheless, the literature in HIV/AIDS adherence

research is growing rapidly. Studies published after the

search periods of the reviews discussed above have found

that factors associated with medication adherence in HIV/

AIDS include active substance use [7], depression [8–10],

regimen complexity [11], social support [9,10] side effect

severity [10,12] and HIV-related symptoms [4,12,13].

1.3. Self-efficacy to adhere to antiretroviral therapy

One factor consistently shown in past research to be

positively associated with antiretroviral adherence is self-

efficacy [3,10,14], a behavioral construct described in social

cognitive theory [15]. Self-efficacy is defined as beliefs in

one’s capabilities to organize and execute the course of

action required to perform a particular activity [16]. In short,

self-efficacy theorizes that individuals perform behaviors

they believe they are capable of performing well. Bandura

has proposed that self-efficacy is the most important pre-

requisite for behavioral change, because it affects how

much effort is invested in a given task and what level of

performance is attained. The concept of self-efficacy is an

integral component of self-regulation models [17] because

efficacy beliefs are the perceived ability to regulate a beha-

vior effectively and consistently, especially under difficult

circumstances [18]. According to the theory, individuals who

regard themselves as highly efficacious in their ability to

adhere will set higher goals, be more firmly committed to

them, and therefore, exercise higher control over behaviors

that foster adherence.

Social cognitive theory has been applied frequently to

examine adherence to treatment regimens in several chronic

diseases. For instance, high-efficacy expectations have been

associated with treatment adherence in diabetes [19,20],

rheumatoid arthritis [21], and cardiovascular disease

[22,23]. In HIV/AIDS, patients with higher self-efficacy

beliefs about using antiretrovirals report significantly

better adherence [3]. Likewise, a randomized intervention

designed to improve self-efficacy in 116 patients starting

highly active antiretroviral therapy (HAART) found that

self-efficacy was independently related to higher levels of

adherence [24].

1.4. Purpose of the study

This study aimed to expand the theoretic knowledge of

antiretroviral adherence by assessing the role of self-efficacy

in the self-management of antiretroviral medications. The

objectives were (a) to pilot test a survey instrument for

measuring self-efficacy to adhere to dosing schedules for

antiretroviral medications, and (b) to determine whether

a clinical intervention, based on feedback of adherence

performance and principles of self-regulation, improves

adherence to antiretroviral dosing schedules.

2. Methods

2.1. Sample

Participants were recruited through clinician referrals

from a hospital-based Infectious Disease Clinic at the

University of North Carolina Hospitals in Chapel Hill,

NC for approximately 1 year beginning in July 1998.

Inclusion criteria were HIV-1 infection, aged 18 years or

older, and willingness to give informed consent. To qualify

for the study, individuals were also required to be initiating

therapy for a new regimen that included a protease inhibitor

(PI) or switching to a new PI-containing regimen. The

protocol for the study was reviewed and approved by the

university’s Committee on the Protection of the Rights of

Human Subjects.

Participants in the study were recruited through referrals

made at the discretion of staff clinicians. If an individual was

interested in participating, a trained study nurse or pharma-

cist was contacted and met the patient in the Infectious

Disease Clinic. After obtaining informed consent, the parti-

cipant was escorted to the General Clinical Research

Center for randomization, administration of questionnaires,

and medication counseling. All patients were compensated

monetarily for participating in the study.
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At enrollment, participants were randomized to the self-

management intervention or usual care. The self-manage-

ment program was designed to provide both medication

education and skills training while the usual care group was

designed to only provide medication education. Patient

interviews and data collection were conducted with the

assistance of customized software that was developed for

the study.

2.2. Baseline visit

At baseline, all participants were asked to complete

identical questionnaires containing items on demographics

and attitudes towards medications. After completing the

questionnaires, all participants received oral medication

counseling based on United States Pharmacopeial (USP)

guidelines. The aim of the educational component was to

increase participants’ level of knowledge about the medica-

tion regimen including benefits of therapy, adverse effects,

scheduling of dosing, drug interactions, storage recommen-

dations, and what to do if a dose was missed. As an adjunct to

the oral counseling, all participants received printed leaflets

that included words and pictograms that further explained

the key points about the proper use of the medications. In

addition, both groups received assistance with scheduling of

doses and were given a customized pocket grid that listed the

names of the prescribed medications in the regimen, the

agreed upon dosing times, and any special dosing instruc-

tions. Lastly, eight strategies to improve adherence were

discussed with every participant and a written summary of

each strategy was provided. The strategies included the

following: (1) integrate your regimen into your daily routine;

(2) keep a checklist of doses taken; (3) use a daily planner;

(4) plan ahead for weekends and vacations; (5) keep your

medications with you when traveling; (6) plan ahead for

privacy; (7) keep a diary; and 8) use a support network of

friends or family.

2.3. Usual care control group

After the medication counseling, individuals in the usual

care group were given an electronic monitor (described

below), a demonstration on its use, and printed instructions

about the monitor. No study-related follow-up visits were

scheduled but participants were asked to complete a ques-

tionnaire on self-efficacy monthly for 3 months and to

electronically monitor the use of the prescribed protease

inhibitor. Questionnaires were obtained by request from the

affiliated hospital pharmacy during prescription refills or

through prescheduled delivery by mail. For each question-

naire returned to the investigators, participants were mailed

a check for US$ 5.00 (early enrollees) or US$ 10.00 (later

enrollees). After 3 months, participants in the usual care

group were asked to return the electronic monitor through

mail. A cash bonus was given to all participants who

returned the electronic monitors.

2.4. Self-management intervention group

Participants in the self-management program received

individualized patient education and assistance with medi-

cation self-management and skills training by a registered

pharmacist or nurse (i.e., an efficacy intervention). The self-

management program consisted of three central compo-

nents: (a) information exchange, (b) skills development,

and (c) social support enlistment. In addition to the educa-

tion and assistance, the self-management group scheduled

three follow-up appointments with the study pharmacists

or nurse and received private one-on-one counseling at

approximately monthly intervals. Prior to each follow-up

counseling session, participants were asked to complete the

self-efficacy questionnaire.

2.4.1. Information exchange

Knowledge is the motivational precondition for adopting

patterns of behavior [16]. Therefore, the aim of the baseline

and follow-up information exchange components were to

increase participants’ level of knowledge about the medica-

tion regimen. In addition, attention was devoted to strategies

for integrating dose schedules into lifestyle patterns. At

follow-up visits, participants had one-on-one counseling

and the opportunity to ask the study pharmacists or nurse

questions about the prescribed medication regimen.

2.4.2. Skills development

According to social cognitive theory, information about

the medication regimen is necessary, although not sufficient

to develop and maintain adherence. Patients usually need

guidance on how to cultivate self-regulatory and coping

skills in order to translate information into action. Thus,

the aim of the skills training component was to equip

patients with successful strategies for self-regulation. The

three components of the self-regulation skills training were

(1) self-monitoring, (2) goal-setting, and (3) enlistment of

self-incentives.

2.4.2.1. Self-monitoring. At baseline, patients were given a

calendar diary and asked to keep track of non-adherence and

the events that foster it. The purposes of self-monitoring

were to self-diagnose the determinants of non-adherence,

self-evaluate progress towards goals, and enhance self-

regulatory efficacy. At follow-up visits, notes in the diary

were discussed with the study pharmacist or nurse. In

addition, supportive feedback was given to the participant

about how closely he or she adhered to the prescribed

dosing schedule since the last visit. The adherence

feedback was provided by showing participants graphical

dosing information gathered by the electronic monitoring

caps.

2.4.2.2. Goal setting. At the baseline and follow-up visits,

participants were asked by the study pharmacist or nurse

to set proximal subgoals (e.g. achieving a 90% monthly
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adherence rate) that were instrumental in achieving larger

future goals (e.g., an undetectable viral load). It is theorized

that proximal subgoals provided incentives and guides for

action, and subgoal attainments bolster self-efficacy and

produce self-satisfactions that sustain one’s efforts at

personal change along the way [25].

2.4.2.3. Enlistment of self-incentives. At the baseline and

follow-up visits, participants were also asked to create self-

incentives for attaining their subgoals. The rationale was

that individuals achieve greater self-directed change if they

reward their successful efforts than if they provide no

incentives for themselves.

2.4.3. Enlisting social support

Past studies have demonstrated that treatment adherence

is usually related to supportive social systems [9,10]. There-

fore, at the initial counseling session, participants were

asked to name a supportive partner or friend. During

follow-up visits, the study pharmacist or nurse encouraged

the participant to ask the named person to provide assistance,

particularly if the participant was having adherence problems

or expressed non-medical difficulties with adhering to the

regimen.

2.5. Measuring self-efficacy

A 40-item survey instrument to measure self-efficacy was

developed for use in the study. Items for the instrument were

obtained by adapting (a) the ‘‘Adherence Confidence Scale’’

developed by the Center for AIDS Prevention at the Uni-

versity of California, San Francisco and modifying (b) the

‘‘Long-term Medication Behavior Self-efficacy Scale’’

developed by De Geest et al. [26]. Respondents were asked

to rate their level of confidence for taking medications on

schedule in a variety of situations by using a scale from 0

(i.e., cannot do at all) to 10 (certain can do).

2.6. Measuring adherence

Adherence in the study was measured electronically using

the Medication Event Monitoring System (MEMS). These

electronic monitors, also known as MEMS caps, use a

computer chip in the cap of a medication vial that records

the precise date and time the vial was opened and pre-

sumably when the medication was taken. Electronic

monitoring provides information about drug intake beha-

vior that cannot usually be obtained from medical histories

or from clinical laboratory examination. In addition, when

used correctly it supplies a more reliable measure of

adherence than any other measure, including detailed

information about the patterns of pill taking. In this study,

the data from the electronic monitors were used to derive

measures of medication adherence by the participants over

time. In descriptive analyses, adherence represented the

number of doses taken divided by the number of total

prescribed doses during each observation period. In the

longitudinal analysis, adherence was dichotomized and was

defined as taking 80% or more doses per week as measured

by electronic monitoring. This definition of adherence was

chosen because the level of adherence needed to obtain

maximum benefit from antiretroviral therapy is currently

unknown and 80% is a commonly used threshold in other

published studies.

2.7. Medical record review

Informed consent was obtained to review medical and

laboratory records. The purpose of this review was to

examine HIV viral load levels, CD4þ cell counts, and health

status. This information was recorded and linked to other

information collected during the course of the study.

2.8. Statistical analysis

Distributions of important variables were graphed and

summary statistics calculated. A graphical display of weekly

adherence was plotted. Data were analyzed using the SAS

system for Windows, Version 8.01 (Cary, NC). For variables

measured at the interval or ratio level, measures of central

tendency (e.g. mean and median) and measures of dispersion

(e.g. range and standard deviations) were computed. Fre-

quencies of sociodemographic variables for the sample were

totaled and percentages were calculated. In addition,

responses obtained from the self-efficacy questionnaire were

summarized.

To examine the between-subject effects of experimental

group assignment on self-efficacy and the within-subject

effects of time, a repeated measures analysis of variance

(ANOVA) was conducted. In the analysis, the dependent

variable was self-efficacy and the independent variable was

treatment group assignment. An overall self-efficacy score

was derived by summing each of the 40-items from the

survey instrument that was administered at baseline and at

monthly intervals. Likewise, to compare adherence over

time between the two groups, a longitudinal analysis using

logistic regression with generalized estimating equations

was conducted. The primary response variable examined

in the analysis was protease inhibitor adherence. Adherence

was defined as taking 80% or more doses per week as

measured by electronic monitoring. Due to the small sample

size, treatment group was the only independent variable

included in the ANOVA and logistic regression models.

Missing data were assumed to be missing at random.

Since there were 12 weeks of observation, and therefore

12 possible responses from one individual, responses from

the same individual were correlated. Analyses of longitu-

dinal data using conventional regression methods could

provide erroneous variance estimates and loss of statistical

efficiency because of the conventional assumption that

each response is statistically independent [27]. Therefore,

parameters of the logistic regression model were estimated
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using the generalized estimating equation (GEE) methods

of Zeger and Liang [28]. This approach models both the

regression of the response variable on the independent

variables and accounts for the correlated nature of the

responses.

3. Results

3.1. Sample characteristics

Table 1 presents the sample characteristics of the self-

management and usual care groups. The study enrolled 43

individuals with HIV disease, 74% of whom were non-

white, 91% were male, and 69% had less than 2 years of

college education. On average, participants were 37 years of

age. Of participants, 53% were not working, 73% had

estimated annual incomes that were <US$ 10,000, and

37% had Medicaid insurance coverage for health care.

Approximately half of the participants had not previously

used a protease inhibitor. Sixty percent of the sample was

starting or switching to a regimen that included the anti-

retroviral drug nelfinavir and was taken twice daily; 24%

were starting or switching to a combination of ritonavir and

saquinavir, which was also taken twice daily; and 16% were

starting or switching to indinavir, which was taken every 8 h.

The self-management and usual care groups had similar

baseline characteristics.

3.2. Self-efficacy

Table 2 presents the means, standard deviations, medians,

and interquartile ranges for items that measured self-efficacy

to take medications on schedule in a variety of situations.

As shown in the table, the median self-efficacy scores at

baseline ranged from 7 to 10 with 10 being the highest

efficacy. Items with the most variability were related to

taking HIV medications in social situations and related to

side effects caused by the medications. Lower mean scores

and higher standard deviations were observed for taking

medications on schedule when visiting a bar; when feeling

sick to the stomach; while at a party; when having difficulty

with swallowing; when the medication is causing mild

side effects; when the medicine gives a mild stomach

ache; when feeling very ill; and when unknown people are

watching. The mean scores for most of the remaining items

were 8.0 or higher, most median scores were 9.0 or higher,

and there was little variability in responses. All scores were

highly correlated with each other, but almost none of the

scores correlated with adherence by electronic monitoring

during the first month of therapy (data not shown). In

addition, the repeated measures analysis of variance

showed there was neither a significant between-subject

effect according to treatment group (F ¼ 0:91, P ¼ 0:36)

nor a significant within-subject effect over time (F ¼ 1:49,

P ¼ 0:23).

3.3. Disease self-management

Table 3 presents the goals, self-incentives, adherence, and

barriers to adherence for 12 participants in the self-manage-

ment program. The 12 patients were chosen as illustrative

examples of the study participants’ responses and were also

individuals with the longest participation in the follow-up

Table 1

Sample characteristics of study participants (N ¼ 43a)

Characteristic Usual care

n (%)

Self-management

n (%)

Total 21 (49) 22 (51)

Gender

Male 17 (40) 17 (40)

Female 3 (7) 5 (12)

Race

White 4 (9) 7 (16)

Non-white 17 (40) 15 (35)

Age

20–29 3 (7) 4 (10)

30–39 10 (24) 11 (26)

40–49 5 (12) 4 (10)

>50 2 (5) 3 (7)

Education

�11 4 (10) 5 (12)

HS/GED 11 (26) 9 (21)

�2 years 5 (12) 8 (19)

HIV exposure

Sex with man 9 (21) 14 (33)

Sex with woman 4 (10) 2 (5)

IV 2 (5) 1 (2)

Do not know 1 (2) 3 (7)

Multiple 4 (10) 2 (5)

Work

Yes 9 (22) 10 (24)

No 10 (24) 12 (29)

Income

<US$ 5000 4 (11) 8 (22)

US$ 5000–9999 9 (24) 6 (16)

>US$ 10,000 3 (8) 7 (19)

Children at home?

Yes 3 (7) 4 (10)

No 17 (40) 18 (43)

Insurance

Medicaid 7 (17) 8 (20)

Medicare/military/VA/other 10 (24) 4 (10)

Private 1 (2) 2 (5)

Self-pay 3 (7) 6 (15)

Previous use of protease inhibitor

Yes 13 (30) 8 (19)

No 8 (19) 14 (33)

Protease inhibitor

Indinavir 2 (5) 5 (12)

Nelfinavir 14 (33) 12 (28)

Ritonavir/saquinavir 5 (12) 5 (12)

a Numbers less than N ¼ 43 are due to missing data.
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study visits. Overall, participants often articulated goals and

incentives that were among those used as examples by study

personnel. Goals focused on taking medications on time

or improving clinical laboratory values, such as increasing

CD4þ cell counts or reducing viral load. When a goal was

met, a slightly higher threshold was generally set for the next

scheduled meeting. If a stated goal was not met, the same

goal was usually retained for the next follow-up meeting.

By design, self-incentives for meeting goals were generally

modest rewards, such as dining at a favorite restaurant or

eating a favorite food, taking a short trip, talking or cele-

brating with friends and family, or rewarding oneself with a

purchase.

In the calendar diaries and during discussion with the

study personnel, participants in the self-management group

noted a variety of barriers to adherence since the time of the

previous visit. These barriers were generally related to

bothersome side effects, being physically separated from

the medications, social situations, and traveling. Reported

side effects were stomach aches, peeling lips, nose bleeds,

Table 2

Measures of central tendency and spread for self-efficacy items at baseline before medication counseling by study personnel (N ¼ 43)

Mean S.D. Lower

quartile

Median Upper

quartile

How confident are you that you can take your medications on schedule . . .a

. . . when you are at home? 8.9 1.7 8.0 10.0 10.0

. . . even though the pills may be big and difficult to swallow? 8.4 2.1 7.0 9.0 10.0

. . . even though the medications are very expensive? 8.2 2.5 7.0 9.0 10.0

. . . in the absence of scheduling aids (e.g. pill box, calendars)? 8.4 1.9 7.5 9.0 10.0

. . . when nobody helps you get ready? 8.9 1.6 8.0 10.0 10.0

. . . while at work? 7.9 2.6 7.0 9.0 10.0

. . . during the weekend? 8.8 1.7 8.0 9.0 10.0

. . . when the medicine is causing mild side effects? 7.2 2.6 5.0 8.0 9.0

. . . even if it causes you to have a dry mouth? 8.0 2.4 7.0 9.0 10.0

. . . when feeling very healthy? 8.8 2.0 9.0 10.0 10.0

. . . when it is prescribed to be taken with lots of water ? 8.6 1.8 8.0 9.0 10.0

. . . when the time of intake does not coincide with your meal times? 8.3 2.1 7.0 9.0 10.0

. . . when you are in the middle of a project? 8.1 2.0 7.0 9.0 10.0

. . . when the medicine gives you a mild stomach ache? 7.4 2.7 6.0 8.0 10.0

. . . when nobody reminds you about the time at which you should take the medication? 8.5 2.0 8.0 10.0 10.0

. . . when you have visitors at home? 7.9 2.9 7.0 9.0 10.0

. . . after you have gotten very angry with a friend? 8.4 2.0 8.0 9.0 10.0

. . . when you are in pain? 7.9 2.3 7.0 9.0 10.0

. . . while watching an exciting program on television? 8.9 1.7 8.0 10.0 10.0

. . . when you feel very ill? 7.5 2.7 6.0 8.0 10.0

. . . when you feel very sad? 7.9 2.4 7.0 9.0 10.0

. . .while unknown people are watching you (e.g. in a restaurant)? 7.5 3.0 7.0 9.0 10.0

. . . when you feel sick to your stomach? 6.6 3.2 5.0 7.0 10.0

. . . when you are having an argument with your partner? 7.6 2.7 6.0 8.0 10.0

. . . when you are at a party? 7.0 3.4 5.0 8.0 10.0

. . . while taking a long walk? 7.5 3.0 6.0 9.0 10.0

. . . while visiting a bar? 6.2 3.9 2.0 8.0 10.0

. . . if it means taking it in front of people who do not know you are HIV-infected? 7.1 3.6 5.0 8.0 10.0

How confident are you that you can . . .b

. . . pick up your prescription refills at the pharmacy before running out of pills? 8.9 1.9 8.0 10.0 10.0

. . . arrange for someone to take you to a 2 h clinic appointment, and take you

back home again, if you are not feeling well enough to get there by yourself?

8.5 2.1 8.0 10.0 10.0

. . . ask questions of the pharmacist, when everyone in the pharmacy seems busy? 8.5 2.3 8.0 10.0 10.0

How confident are you that you can stick to your medication schedule . . .b

. . . when you are in a fun-loving mood? 8.6 2.0 8.0 9.0 10.0

. . . even when your daily routine is disrupted? 8.0 2.2 7.0 9.0 10.0

. . . when you are traveling across time zones? 7.6 2.5 6.0 8.0 10.0

. . . when you are having difficulty swallowing? 7.1 2.8 5.0 8.0 9.0

. . . when it means changing your eating habits? 7.8 2.3 7.0 9.0 10.0

. . . for the next 7 days? 8.7 2.1 8.0 10.0 10.0

. . . for the next 14 days? 8.8 1.8 8.0 10.0 10.0

. . . for the next 30 days? 8.9 1.5 8.0 10.0 10.0

. . . for the next 2 months? 8.8 1.7 8.0 10.0 10.0

a Items adapted from [26].
b Items adapted from the Adherence Confidence Scale developed by the Center for AIDS Prevention at the University of California, San Francisco.
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Table 3

Goals, self-incentives, barriersa, and adherenceb of 12 selected participants in an HIV self-management program

ID Baseline First follow-up Second follow-up Third follow-up

Goal 1 Incentive 1 Adherence Barriers 1 Goal 2 Incentive 2 Adherence Barriers 2 Goal 3 Incentive 3 Adherence Barriers 3 Goal 4 Incentive 4

1 Take 90% of

prescribed doses

Go out to dinner

with partner

87.5 Feeling sick to

stomach, planning

ahead—for instance

was out and forgot

to bring medicine

Take 90% of

prescribed

doses

Go out to dinner

with partner

66.2 Early morning—

feeling good and did

not need to take

the medicine

Take 90% of

prescribed doses

Go out to dinner

with partner and

tell nurse

practitioner

in clinic

84.6 Busy month—

entering contest in

state fair, moving and

buying new home

Take 90% of

prescribed doses

Go out to dinner

with partner and

tell nurse

practitioner

in clinic

2 Decrease in

viral load

next visit

Share electronic

monitoring

(feedback)

reports with mom

101.3c Caught in traffic,

argument with

roommate, drinking,

fixing meals

Decrease in

viral load

next visit

Share electronic

monitoring

(feedback)

reports with

mom

98.6 In jail temporarily

since the last visit

Go to 400 or

undetectable

May go back

to work

104.3c,d At a bar and forgot,

also went partying with

a friend and lost track

of time, being away

from home

Share electronic

monitoring

(feedback)

reports

with mom

3 Take medicine

on time 75%

for next month

Take self out

to dinner

101.9c Early morning dose

sometimes a problem;

weekends when

activities away from

home—remembering

to take medicine

with her

Continue to

take medicine

80% for

next month

Buy a new

outfit

100 Bothered by peeling

lips, nose bleed,

tingling in hands,

water tastes bad,

food tastes bad,

early morning dose

Continue to

take medicine

85% for the

next month

Going on a trip

out of state

100 Bothered by weight

gain, peeling lips,

occasional nausea,

scalp peeling,

retaining fluid

Take medicine

even though

on vacation

Have a party

4 Undetectable

viral load

Call friend 98.7 Getting focused on

activity, feeling sick

to stomach

Undetectable

viral load

Eat some

large shrimp

102.1c Having people over

and getting focused

on activities

To get viral

load below

100,000

Trip out of state 88.6 Traveling Undetectable

viral load

Eating shrimp

5 Tolerate the

medication for

the next month;

if intolerance

does occur he

will stick it out

and/or call

for help

Take self to

restaurant

92.7 Medication upset

stomach

Open bottle in

morning and

again at night/

take out multiple

doses less often

Go for leisure

ride

92.9 Electronic monitoring

cap on pill bottle,

social situations with

family, prescribed

sleeping pill causes

him to occasionally

oversleep

Get to 90%

doses taken

(as measured by

therapeutic

coverage)

Get new clothes

(buy something

shopping)

96.4 Sleeping, lots of

body aches, some

confusion about when

to take non-HIV

med, feeling

low energy

Get to 95%

doses taken

(as measured

by therapeutic

coverage)

Go to the

shopping mall

6 Take medication

exactly on time

for 7 days

Go to a movie 98.4 Oversleep, visitors

at home

Take medication

exactly on time

for 30 days

Get healthier

as time

progresses—

maybe a

short trip

79.6 People, company

in house, work

getting in way

of eating food

Undetectable

for another

30 days

Call friend

long-distance

Missing People coming over to

the house. Traveling

on fishing trip

Stay

undetectable

7 1 day at a time

with perfect

intake

Go out to eat

at a restaurant

of choice

4.4 Traveling driving—

worried about

drowsiness effects

of medicine

1 day at a time

with perfect

intake

Go out to eat

at a restaurant

of choice

10.7 Late doses because

of hospitalization;

no medications

available at small

community hospital

1 month with

perfect intake

Go to beach 59 Two doses missed

because throat

hurting and unable to

swallow nelfinavir;

several missing

MEMS points because

took out two doses

at once

Try again for

perfect intake

Go to the

beach



Table 3 (Continued )

ID Baseline First follow-up Second follow-up Third follow-up

Goal 1 Incentive 1 Adherence Barriers 1 Goal 2 Incentive 2 Adherence Barriers 2 Goal 3 Incentive 3 Adherence Barriers 3 Goal 4 Incentive 4

8 Higher

CD4þ count

Go out to a

new movie

16.1 Missed dose because

got caught up in TV

Perfect

adherence for

the next 30 days

A big milkshake 92.8 Ritonavir taste but

now he is putting in

capsules, flatulence,

dry skin, change of

complexion

To be

undetectable

A big milkshake 98.4 None reported,

‘‘smooth riding’’

To be

undetectable

9 Take 80% of

doses on time

Buy a

milkshake

99.1 Parties and alcohol

caused one missed

dose and two late

doses/also being

mad at friend

caused problems

with medications.

Write more in

daily reminder

Go to movies 99.2 Time change, traveled

out of state for

Christmas, meals

different due to

time change

Do more

exercising

Buy a milkshake 97.3 Going to hospital,

diarrhea, feeling

low energy

10 For skin to

be better in

1 month

Going on

a trip

19.6 Could not get here

physically because

of transportation

problems

30 days of a

perfect record

Going on a trip 31.3 Oversleeping, coming

in late, Valentines

day celebration

Thirty days of

a perfect record

Going on a trip Missing None reported

11 Not to miss

any doses

between now

and next visit

Buy a new

book

82.1 Traveling, Saturdays

(waking up later,

rushed to get on

with day, kept

thinking ‘‘I will

take it later’’)

Take 90% of

doses for

next month

Buy a new book 75 Getting prescription

filled—from the

pharmacy being out

of stock, Saturdays

sometimes a problem

Take 90% of

doses for

next month

Buy a new book No visit

12 Take medicine

exactly as

prescribed for

next month

Take self

shopping

98.6 Morning doses

sometimes a

problem—possible

due to other meds

(sleeping pills, etc.)

Working on

morning dose

Visit dad No visit

a All barriers may not have caused participants to miss medication doses. In some cases, participants may have encountered a barrier but overcame it and took the medication as prescribed.
b Adherence as measured by electronic monitoring represents the number of doses taken divided by the number of total prescribed doses during each observation period.
c An adherence score of >100% represents taking more doses than prescribed, a form of nonadherence.
d Adherence for participant 2 was calculated to be 104% despite reporting barriers and forgetting to take a dose. It is unknown whether the reported barriers caused the participant to completely miss a dose and subsequently take extra doses to compensate.



‘‘tingling in hands’’, taste disturbances, weight gain, fluid

retention, ‘‘low energy’’, dermatologic problems, and drow-

siness. Social situations identified as barriers were argu-

ments, being arrested, ‘‘partying’’, having guests at home,

work, holidays, and focusing on a project or activity. Travel-

ing away from home and out of state were also barriers.

Special foods, movies, purchases, and travel were often

used as self-incentives. In a few cases, incentives were also

related to adherence barriers. For example, participant 4

reported taking a trip as an incentive during the second

follow-up visit, but reported traveling as barrier in the fourth

follow-up visit.

3.4. Program persistence

Fig. 1 displays the proportion of individuals remaining

in the study at each week. Over time, a parallel decline in

participation was observed in both groups. After 1 week,

71% (15/21) of the control group and 64% (14/22) of the self-

management group remained in the study. By the twelfth

week, 43% (9/21) participants remained in the control group

and 36% (8/22) participants remained in the self-management

program.

3.5. Adherence over time

Fig. 2 presents the average weekly adherence rates for the

self-management and control groups. Adherence in the self-

management group was higher than the control group at all

time points. In addition, the average adherence of the group

increased over time and by the end of 12 weeks, the average

weekly adherence of individuals remaining in the study

was 96%. On the other hand, the average adherence for

the control group gradually declined and the average group

adherence of those remaining was 37% by the end of the

study. Logistic regression analysis indicated that individuals

in the self-management group were significantly more

likely to take 80% or more of their doses each week than

individuals in the control group (Table 4, OR ¼ 7:8, 95%

CI ¼ 2:2–28.1).

3.6. Clinical outcomes

Fig. 3 shows the proportion of individuals in each group

and the lowest viral load obtained within 1 year of rando-

mization. Only individuals who participated in the study

for at least 1 month and had viral load data available in

their medical record are included. As the figure shows, 64%

(7/11) of individuals in the self-management group had at

least one viral load of 400 copies or less as compared to 38%

(5/13) of individuals in the control group. However, the

differences between the two groups were not statistically

Fig. 1. Proportion remaining in study by week in self-management (N ¼ 22) and usual care groups (N ¼ 21).

Table 4

Logistic regression analysis of weekly adherencea by treatment group for

up to 12 weeks post-randomization N ¼ 29

Group Estimate S.E. 95% CI P

Usual care Referent

Self-management 2.0524 0.6556 0.7674 3.3375 0.0017

a Adherent is defined as taking 80% or more does per week as

measured by electronic monitoring.
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different by w2 or Fisher’s exact tests (x2 ¼ 1:51, P ¼ 0:22).

Notably, the sample size was small and the statistical tests

exclude five individuals with missing viral load information.

Consequently, the tests have poor statistical power to detect

significant differences if they existed.

Similar results were observed when all individuals who

enrolled into the study were examined. This group consisted

of 34 individuals who had viral load information in their

medical record. In this case, 41% (9/22) of individuals in the

self-management group had at least one viral load of 400

copies or less as compared to 24% of individuals (5/21) in

the control group. Again, the differences between the two

groups were not statistically different by w2 or Fisher’s exact

tests (x2 ¼ 1:23, P ¼ 0:27) and nine people were excluded

due to missing data.

4. Discussion

This study found preliminary evidence that a clinic-based

intervention based on feedback and discussion of adherence

performance and principles of self-regulation improves

adherence to dosing schedules for antiretrovirals. The beha-

vioral intervention helped patients living with HIV/AIDS to

develop the self-management skills needed for using a new

drug therapy regimen. Key components of the medication

self-management program were comprehensive medication

counseling by a specially trained health professional, written

medication information, skills development exercises,

monthly visits for medication consultations, and monthly

feedback of adherence performance using electronic moni-

tors. Although a majority of people did not complete the

Fig. 2. Mean adherence by week in self-management and usual care groups.

Fig. 3. Proportions of self-management and usual care groups by the lowest viral load measures recorded in medical records within 1 year of randomization.
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entire 3 months of the program, the mean adherence in the

intervention group was higher at all time points than the

control group.

The additional time spent with patients at follow-up likely

resulted in higher adherence in the self-management

group. Despite intensive medication counseling at baseline,

participants frequently had an incomplete understanding of

how to take their prescribed regimen at the follow-up visits.

Patients often presented with very specific drug-related

questions about their antiretroviral medications and how

the medicines were to be taken. Participants in the self-

management program commonly sought clarification of their

dosing regimen and reinforcement to take antiretrovirals

consistently on schedule. In collaboration with the pharma-

cist or nurse, individuals in the self-management program

used feedback of adherence information to help self-diagnose

and resolve individual adherence problems. In addition,

self-management participants used the monthly consultation

sessions to problem-solve with the pharmacist or nurse on

issues related to medication side effects, insurance coverage,

transportation, and concerns about privacy and disclosure

of HIV status.

The feedback and discussion of adherence since the last

visits were major components in this intervention. When

reviewing adherence information with the patient, it was

important for study personnel to be non-judgmental and

supportive. Participants in the study who did not reach their

monthly adherence goal sometimes expressed feeling dis-

couraged or were concerned with how the results might be

viewed by the counseling pharmacist or nurse. Since feed-

back of adherence could potentially discourage patients (and

presumably reduce self-efficacy), clinicians who wish to use

feedback should present the information in a supportive way,

including planned strategies for providing patient assistance.

Additionally, adherence information was not shared by

study personnel with patients’ prescribers or dispensing

pharmacists. Future research is needed to understand how

levels of involvement by prescribers and dispensing phar-

macists may influence and potentially improve the self-

management program. In the current study, participants

may have viewed study personnel as neutral third-parties

with whom adherence behavior and barriers could be dis-

cussed openly and confidentially. In other cases, participants

showed personal adherence reports to their prescriber or

shared the information verbally. Although a better under-

standing of the effects of providing adherence information to

providers is needed, integrating the intervention into usual

clinical practice will likely optimize its effects on adherence.

At the initiation of new antiretroviral therapy, participants

rated confidence in the ability to take medications on

schedule as high for nearly all the situations posed. On

the one hand, this finding may be due to self-selection into

the study by patients and prescribers for individuals who

demonstrate high confidence in ability to take therapy. On

the other hand, the items used to measure self-efficacy in the

study need further development and testing; additional

measures of self-efficacy, such as those proposed by Lorig

[29] may improve the responsiveness of the items. Never-

theless, routinely assessing self-efficacy may be valuable

for distinguishing individuals who are ready to start anti-

retroviral regimens and those who need more extensive

counseling and assistance. Current national guidelines on

the use of antiretroviral agents recommend that clinicians

assess patient readiness to begin therapy and the likelihood

of adherence before initiating treatment [30]. However, no

standardized assessment tool exists and the guidelines do not

address remedial measures for assisting individuals with

preparing for therapy. An instrument for measuring self-

efficacy and a skills training program hold potential for

helping individuals with preparing to take therapy. Further-

more, questionnaires assessing self-efficacy may be useful

in busy clinical settings and community pharmacies to guide

medication counseling. By reviewing a completed question-

naire prior to counseling, clinicians may be informed of

situations that will potentially interfere with patients’ ability

to adhere. Using this information, clinicians can tailor

communication about medications to fit situations patients

identify as being potentially problematic.

4.1. Study limitations

The findings of this study are preliminary and have some

important limitations. First, losses to follow-up in both the

self-management and control groups were high and this may

have potentially biased the results. Attrition may have been a

function of the study location which was in a large state-

supported medical center that provides specialized services

for individuals living in surrounding rural communities.

Since some participants lived several miles from the center,

transportation may have been a barrier to completing the

study. Second, a relationship between participation in the

self-management program and clinical outcomes like viral

load or CD4þ cell count was not found. Although adherence

was higher in the self-management group it is unknown

whether this led to improved health status. Third, the sample

size of participants was small, partly due to inclusion criteria

which specified that participants be new to therapy or

starting a new regimen. The small size precluded some

analyses of self-efficacy and consequently future studies

are needed with larger numbers of participants to better

understand the role of self-efficacy, adherence, and self-

management in HIV disease. Fourth, recruitment in the

study relied upon clinician referrals and these referrals

may have influenced the size and composition of the sample.

Fifth, the period of observation in this study was only three

months. It is unknown whether the high rates of adherence in

the self-management group were sustained.

It should also be noted that the baseline counseling and

follow-up visits of the adherence program may increase

the time patients initially spend with health providers. In

some cases, there may be obstacles or disincentives for

both patients and providers to spend extra time discussing
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adherence during health care visits. Although the clinical

and public health benefits of rigorous adherence are recog-

nized in national HIV clinical guidelines [30], some health

care settings may have limited capability to implement

formal adherence programs due to limited resources, such

as time, staffing, private space for counseling, and service

reimbursement by third party payers. Even in the funded

program presented here, resources limited the number of

patients who could participate and resulted in a small sample.

Health care organizations who wish to implement a

self-management program may need to reallocate or add

resources in order to accommodate the time health profes-

sionals spend discussing adherence with patients. Likewise,

the comprehensiveness of the program is likely to increase

the time patients spend with health providers and some

patients may be disinclined to do this. Although the clinical

and public health benefits of increased antiretroviral adher-

ence are significant, comprehensive adherence programs,

such as the one described may be limited to a degree by

the resources of the provider, reimbursement by third party

payers, and patient interest.

4.2. Practice implications

Self-management training with feedback of adherence

performance is a potentially useful model for improving

adherence to complex regimens in HIV/AIDS care. This

study applied principles of self-efficacy and self-regulation

and designed a medication self-management program that

can be used by pharmacists, nurses, or health educators to

assist individuals with treatment adherence. As advances in

technology improve the measurement of adherence through

new electronic tools that are inexpensive and simpler to use,

routine monitoring of adherence may become common in

clinical practice. When used appropriately, electronic mon-

itoring provides clinicians and patients with objective infor-

mation that can serve as the basis for clinicians to provide

encouragement, verbal reinforcement, and problem solving

assistance with patients. In addition, on-going medication

counseling and regular consultations help build confidence

and understanding for patients to adhere to a treatment plan.
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