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Abstract

Background—Non-adherence to antiretroviral (ART) treatment remains a prevalent problem 

even among the segment of the U.S. HIV population that is ‘linked’ to medical care.

Methods—Controlled pilot feasibility study with ART experienced adult patients (n=20) linked 

to HIV medical care without suppressed viral load. Patients were randomized to a peer-led HIV 

medication adherence intervention named ‘Ready’ or a time equivalent ‘healthy eating’ control 

arm. Lay individuals living with HIV were trained to facilitate ‘Ready’.

Results—Patients had been prescribed a mean of three prior ART regimens. The group 

randomized to ‘Ready’ had significantly improved adherence. MEMS and pharmacy refill data 

correlated with viral load log drop. Higher readiness for healthful behavior change correlated with 

viral load drop and approached significance.

Conclusion—A peer-led medication adherence intervention had a positive impact among adults 

who had experienced repeated non-adherence to HIV treatment. A larger study is needed to 

examine intervention dissemination and efficacy.

The national goal of establishing an AIDS-free generation1 will be thwarted if HIV-infected 

individuals do not adhere to their HIV treatment regimens. Rates of adherence to HIV 

medications vary (33–88%) among the HIV-infected U.S. population and it has been 

reported that only a quarter of those with HIV are in care and have a suppressed viral 

load.2, 3 Non-adherence to antiretroviral (ART) medications is costly at many levels. Not 

only the non-adherent person pays a price by risking his or her individual health: non-

adherence causes drug-resistance, and drug-resistant strains can be transmitted to others. 
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HIV-infected individuals with drug-resistance require more complex and expensive 

treatment to suppress viral load.4,5

Although ‘test and treat’ and ‘linkage to care’ initiatives are addressing the need to identify 

previously undiagnosed HIV cases and establish medical care for these individuals, the high 

level of non-adherence remains a vexing issue even among the “linked” segment of the HIV 

population.2,6,7 Effective, practical interventions are needed that can help the subgroup of 

individuals who are linked to HIV care but are struggling with adherence to treatment and do 

not have a suppressed HIV viral load. Further, as healthcare resources become more limited, 

adherence interventions must be cost-effective, require little or no additional time from 

health care providers, and be acceptable to patients.8

This pilot feasibility study translated and tailored a successful nurse-led HIV treatment 

adherence intervention9 to a peer-led format. In this study, the term peer refers to a lay 

individual living with HIV disease. The study was undertaken to test the hypothesis that 

tailoring our intervention to the participant’s unique barriers to adherence and delivering it 

via a peer would increase its cultural relevance and thereby enhance acceptability and 

impact.

Methods

The target population for this pilot feasibility study was a group of HIV-infected adults who 

repeatedly had problems with adherence to HIV treatment despite being linked to HIV 

medical care and having access to ART medications. Researchers collaborated with one 

urban Midwestern U.S. clinic that serves a large number of vulnerable HIV-infected adults. 

The clinic, located within a safety-net hospital, predominantly serves low-income adults of 

color living with HIV disease. The research team consisted of: (1) lay individuals living with 

HIV who had worked in HIV medical care settings as paid, and/or volunteer, HIV peer 

educators, (2) a nurse who was a member of the clinic staff, (3) a pharmacist who was a 

member of the hospital staff and had expertise in medication adherence research and (4) 

researchers from an urban university. The members of the research team worked together to 

translate and tailor the intervention to a peer-led format, implement the feasibility study, and 

evaluate the results.

Participants and Recruitment

The pilot feasibility study was conducted in 2012 and 2013. Inclusion criteria were: (1) 18 

years of age or older, (2) ability to speak English or Spanish, (3) medical record 

documentation of non-adherence to ART medications, (4) HIV-1 RNA by PCR not 

suppressed (i.e. >200 copies), (5) community-dwelling individual, and (6) access to ART 

medications. Recruitment was done with flyers that were placed in the waiting room of the 

clinic, the exam rooms, and the offices of case managers who provided social services to the 

target population. Health care providers, social workers and case managers also distributed 

the flyer to inpatients with a diagnosis of HIV who had dropped out of HIV care or who had 

non-suppressed HIV viral loads. The flyer briefly described the study and directed patients 

to call the study nurse for more details. Those interested in participating called the study 

nurse and were then given an appointment for an enrollment visit at which time the study 
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was explained and informed consent was obtained. The participants also consented to 

collection of HIV viral load and CD4 cell count results from their medical record and 

medication refill information from their pharmacy.

Study Design

A randomized controlled design was used in this pilot study to examine the feasibility and 

preliminary impact of a peer-led HIV medication adherence intervention. Participants (n=20) 

were randomized to the peer-led adherence intervention (n=10) or a time and contact 

matched comparison intervention (n=10). Prior to randomization, both interventions were 

presented to potential participants as active interventions that were the same in length and 

format. Participants were informed that both interventions were being evaluated for possible 

benefit in the HIV-infected population. In addition, potential participants were told up front 

that all participants would receive the same compensation for participation in the study 

regardless of randomization group.

‘Ready’ peer-led medication adherence intervention

The peer-led intervention, named ‘Ready’, addressed the multi-faceted problem of non-

adherence among individuals who were linked to HIV medical care, were prescribed 

antiretroviral medications, but were unable to take medications as prescribed and did not 

have a suppressed HIV viral load. The intervention was delivered at the individual level, 

based on the readiness stage of Wellness Motivation Theory10 and framed in understanding 

the process of initiating and maintaining healthful behavior change. Readiness often has 

been associated with the cessation of an unhealthy behavior such as smoking. In this 

intervention, readiness was conceptualized as a process that precedes the behavior of HIV 

medication adherence and leads to the ability to incorporate and sustain behavior. The theory 

purports that readiness consists of goal setting and identifying barriers and facilitators to a 

desired behavior. Further, social support networks enhance readiness for healthful behavior 

change. Hence in our intervention resources were provided for social support networks 

within the HIV community.

Five peers (i.e. lay individuals living with HIV) partnered with the investigators to translate 

the nurse-led intervention to a peer-led format. The peer-led intervention was tailored to 

enhance its cultural relevance for a target population who was living day to day in a culture 

of HIV. The peers who worked with researchers in this project were selected based on their 

willingness to participate in the project, their past experience working in the HIV medical 

care setting as lay HIV educators, and their diversity. In an effort to enhance cultural 

sensitivity the peers selected were diverse with regard to gender, ethnicity and language 

(Spanish/English).

In summary, our team developed the original adherence intervention, named Ready, which 

was driven by Wellness Motivation Theory and facilitated by a nurse.9 The intervention was 

then translated to a peer-led format under Social Cognitive Theory (SCT) (see Table 1). In 

SCT, a person’s behavior and environment interact at the levels of individual, group, and 

community. SCT is well suited for an HIV treatment adherence intervention because it 

accounts for both the personal and socio-cultural determinants of health.11 According to 
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SCT, one’s attitudes about treatment adherence and self-efficacy strongly influence behavior. 

That is, people must believe they can produce the desired adherence behavior before 

undertaking a new treatment or lifestyle change. This theory focuses on behavior change at 

cognitive and social levels and purports that change occurs through the modeling of others. 

Six key concepts lead to the desired behavior change: reciprocal determinism, behavioral 

capability, expectations, self-efficacy, observational learning and reinforcement.12,13

Two of the peers who participated in the translation process then facilitated the peer-led 

Ready intervention reported in this article. The interventionists were one male and one 

female, who had worked as peer educators in the HIV medical care setting that served as the 

recruitment site for the study. The peer interventionists received their own HIV care at a 

different site and were not patients of the HIV medical care setting where the study was 

conducted.

The peer interventionists received didactic training by the researchers in preparation to 

facilitate the intervention and then role-played facilitation of the intervention with one of the 

investigators portraying a participant. The peer-led Ready intervention consisted of six 

individual sessions, lasting approximately one hour, which occurred once weekly for six 

consecutive weeks. A booster intervention session was delivered one month after the initial 

six weekly intervention sessions. Participants were led through a process to identify and 

create a list of their past barriers to HIV medication adherence. A list of common barriers 

and facilitators to HIV treatment adherence, identified through a review of the literature14 

was used to aid participants in this process.

The intervention focused on the peer interventionist leading the participant through a process 

of identifying, addressing, and strategizing how to overcome the individual participant’s 

barriers to adherence. In keeping with Wellness Motivation Theory10, participants were 

asked to rank their identified barriers from ‘easiest’ to ‘most difficult’ and then the barriers 

were addressed in that order, beginning with the ‘easiest’ barriers. In addition the participant 

set health related goals which included becoming adherent to HIV medications. A nurse 

served as the resource person to the two peer interventionists. The nurse also assisted with 

addressing any medical issues that were identified as adherence barriers.

Healthy eating control comparison intervention

The comparison intervention was time and contact matched and provided identical 

compensation. This intervention was chosen because it was felt to be valuable to the target 

population given the prevalence of metabolic syndrome among people with HIV and the 

importance of addressing cardiac risk factors.15 In addition, the comparison intervention had 

been successfully implemented with another population.16 A graduate health psychology 

student facilitated the comparison intervention, which provided education about the benefits 

of healthy eating and exercise and strategies to improve diet and increase physical activity. 

The graduate health psychology student was trained on the comparison intervention by a 

nurse researcher with expertise in implementing physical activity interventions aimed to 

reduce cardiac risk factors in vulnerable populations.17 In addition the control participants 

received two workbooks endorsed by the American Heart Association about healthy eating 

and exercise.
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Measures

Using web-based survey software (Survey Monkey®), the participants completed 

questionnaires at baseline about their demographic and health characteristics including age, 

gender, ethnicity, education level, year of HIV diagnosis and number of previous HIV 

medication regimens. Questionnaires on readiness for healthful behavior change, social 

support, and depression symptoms were completed at baseline and at the 12 and 24-week 

follow-up time points. Laboratory results (HIV viral load, CD4 cell count) and pharmacy 

refill dates were collected by study personnel from each participant’s electronic health 

record and pharmacy respectively.

Adherence—Medication adherence was measured using three approaches. HIV viral load 

suppression (HIV-1 RNA by PCR) was the primary clinical measure of interest to this study. 

Medical record extraction was used to collect HIV1 RNA by PCR (viral load) and CD4 cell 

count information. Viral load and CD4 cell count were drawn within 1 month prior to the 

enrollment date and at the 24-week post-enrollment follow-up time point. A viral load of 

<200 copies was used as the cut-off point for suppression based on the U.S. Department of 

Health and Human Resources (HRSA) HIV/AIDS Bureau Performance Measures for HIV 

viral load suppression.18 High levels of adherence are directly correlated with the 

suppression of HIV viral load.19

MEMS (Medication Event Monitoring System) and pharmacy refills were used as additional 

measures of adherence. MEMS (Aradex Group, Switzerland) are electronic caps that 

measure the time and date a medication bottle is opened. Electronic monitoring has been 

shown to be an accurate measure of adherence to ART therapy.20 The study pharmacist 

placed a MEMS cap on the participant’s ART medication bottle. If the participant had 

multiple pill bottles, the primary protease inhibitor (i.e. not ritonavir) was used for the 

MEMS cap placement. MEMS data were downloaded at the 2-week study time point to 

ensure that the MEMS cap was working correctly. The MEMS cap data were again 

downloaded at the 12-week booster session study visit and at the 24-week post-intervention 

time point. The mean 30-day adherence percentage preceding each time point was calculated 

for each participant.

Various pharmacy refill measures of adherence have been shown to be important predictors 

of HIV virologic and CD4 outcome measures.21,22 In addition, on-time pharmacy refills 

have been shown to be an accurate and reliable measure of adherence to ART therapy in 

previous studies.23 Pharmacy refill dates were used to determine the amount of ART 

medication the participant possessed during the study period. The study pharmacist 

contacted pharmacies by phone to collect the number and timeliness of ART medication 

pharmacy refill dates over the 24-week course of the study for each participant.

Readiness—The 30-item Index of Readiness (IR) was used to assess readiness for the 

healthful behavior change of adherence.24 The IR is grounded in Wellness Motivation 

Theory and is based on its readiness stage. The subscales represent the three critical 

components of the readiness stage: identification of barriers/creation of strategies, 

reevaluation of lifestyle, and goal commitment. A mean total readiness score is calculated, 
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as is a mean for each subscale. Higher scores indicate more readiness for healthful behavior 

change. Past studies using the IR with the HIV population showed internal consistency 

reliability estimates of 0.89.9 In this study, readiness was hypothesized to be the 

intervention’s mediator for the healthful behavior change of adherence to HIV medications.

Social Support—The Medical Outcomes Study (MOS) Social Support Survey (SSS) was 

used to assess social support. This 19-item, 5-point Likert scale instrument was developed 

for use with patients with chronic conditions and is in the public domain. The MOS SSS 

assesses four types of support, emotional/informational, tangible, affectionate and positive 

social interaction, and has high internal consistency. Higher scores indicate the availability 

of greater social support.25 Having social support has been reported in the HIV literature to 

be a facilitator of adherence14 hence in this study it was treated as a moderator.

Depression—The CES-D (Center for Epidemiologic Studies Depression Scale) was used 

to assess depressive symptoms.26 The 20-item CES-D has been widely used in research with 

the general population and the HIV population. Scores are summed and a total score of over 

16 indicates symptoms of depression. As depression has been linked to non-adherence in the 

HIV literature14 depressive symptoms were treated as a moderator in this study.

Data Analysis

Descriptive statistics and independent samples t-tests were used to examine differences 

between the intervention and comparison groups with regard to demographic and health 

data, readiness, social support, and depression symptoms at the pre-and post-intervention 

time points. Missing data were imputed using the last observation carried forward (LOCF) 

method.27 Log 10 transformations were performed for viral load measurements at baseline, 

6, 12 and 24 weeks post intervention. The log drops of viral load at 6, 12 and 24 weeks post 

intervention were calculated and used to compare the treatment effect. Independent sample t 

tests were conducted to estimate and test the differences on the viral load log drop. The 

Pearson correlation coefficient was used to examine correlations between readiness, social 

support, depressive symptoms and viral load log drop from baseline to 6,12 and 24 weeks 

post-intervention.

Results

Demographic and Health Characteristics of Participants

The baseline characteristics of the 20 adults (15 males and 5 females) who participated in 

this study were similar. Participants in this study had an average of three prior virologic 

failures to ART regimens before entering the study. Most (75%) were individuals of color 

and half were over the age of 45. Participants had no significant differences with regard to 

demographic and health characteristics of age, gender, ethnicity, education level, years living 

with HIV, and medication dosing schedule. The majority of participants (85%) who enrolled 

in this study were on once-daily dosing ART regimens. All participants reported having 

depressive symptoms and limited social support at baseline. There were differences between 

the intervention group and comparison group on baseline HIV viral load and CD4 cell count. 

The intervention group had a mean viral load at baseline of 48,012 whereas that of the 
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control group was 20,954 (p=.002). The intervention group had a mean CD4 cell count of 

405 at baseline, compared to 301 for the control group (p=.03).

Attendance at Intervention Sessions

Participants in both groups received identical compensation for study participation. All ten 

participants in the peer-led Ready group completed the intervention and attended 100% of 

the intervention sessions. In the comparison group, eight participants completed a healthy 

eating intervention with a 60% session attendance rate overall. Of the two participants in the 

control group who did not complete the comparison intervention, one participant attended no 

sessions and the other participant attended only one intervention session.

Medication Adherence

There were significant differences between groups on medication adherence from baseline to 

post-intervention (see Figure 1 and Table 2). Those randomized to the ‘Ready’ peer-led 

intervention group had significantly improved adherence at 12 and 24 weeks with log drops 

of 2.62 and 3.34 respectively. Complete viral load data were available for 16 of the 20 

participants, MEMS data for 18 of 20 and pharmacy refill data for 19 of 20. There were four 

participants in the control comparison group who did not have viral load results at the 24-

week follow-up time point. For these participants the LOCF was used for the analysis and 

also adherence was examined using MEMS and pharmacy refill information which indicated 

non-adherence to their HIV medications (i.e. MEMS cap opened periodically and missed/

late medication refills). There was one participant in the peer-led Ready group who did not 

have the MEMS cap at the 24-week follow-up time point as the MEMS cap was lost by the 

participant: for that patient, viral load results and pharmacy refill information were used to 

examine adherence. For one additional participant in the peer-led intervention group whose 

pharmacy could not retrieve refill data, viral load results and MEMS cap data were used to 

examine adherence. As has been shown in previous HIV medication adherence research, in 

our study the suppression of viral load was negatively correlated with consistent and on-time 

pharmacy refills and consistent MEMS cap events.28 In other words suppression of viral 

load was correlated with higher MEMS events and higher numbers of on-time pharmacy 

refills (Pearson correlation coefficient 0.446).

Readiness, Social support and depression symptoms

Higher readiness for healthful behavior change was correlated with log 10 viral load log 

drop and approached significance at the 24-week post-intervention time point (See Table 3). 

Relationships between social support, depression symptoms and log 10 viral load log drop 

were not significant.

Discussion

This paper describes the successful translation of an HIV medication adherence intervention 

from a nurse-led to a peer-led format and reports the results of subsequent testing of the 

peer-led intervention. Our findings demonstrate positive feasibility and significantly 

improved adherence among patients randomized to receive the peer-led adherence 

intervention.
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Successful peer-led (i.e. facilitated by a person living with the disease) interventions have 

been developed and implemented with a variety of non-infectious chronic diseases.29–32 

However, the majority of peer-led interventions in HIV have focused on prevention and 

increasing HIV testing uptake. Peers have exhibited the ability to act successfully as change 

agents in HIV prevention endeavors.33 Some peer-led HIV medication adherence 

interventions have shown promising results and have indicated that peers are capable and 

effective in delivering complex behavioral HIV medication interventions.34 Peers have 

effectively engaged populations in treatment adherence which traditionally have been 

labeled as difficult-to-reach, such as injection drug users.35 Peers also serve as educators in 

some HIV medical care settings nationwide and have promise as behavior change agents in 

HIV disease.36 Now, this pilot study has shown the positive feasibility of using a peer-led 

intervention in a community setting to improve adherence among HIV infected individuals 

who are engaged in care but do not have suppressed viral loads.

The intervention was translated in partnership with individuals living with HIV to enhance 

cultural relevance. Wellness motivation theory was used as the theoretical framework.10 Our 

randomized controlled study design examined the feasibility and preliminary impact of the 

peer-led intervention on medication adherence. Participants in this study were adults living 

with HIV (n=20) who had an average of three previous virologic failures to HIV medication 

regimens due to non-adherence and did not have a suppressed HIV viral load at the time of 

study enrollment. Medication adherence was examined using three strategies: suppression of 

HIV viral load, MEMS cap events and timing of pharmacy refills. In addition the 

intervention’s mediator (readiness) and selected moderators (social support and depression 

symptoms) were also examined.

Participants were randomized to receive the peer-led medication adherence intervention 

named “Ready” or a time and contact-matched intervention, delivered by a health 

psychologist, which focused on healthy eating to enhance cardiovascular health. Both arms 

of the study were presented to participants, prior to randomization, as active interventions as 

both were being examined for their impact. Because the HIV population carries a high risk 

for metabolic and cardiovascular health problems, yet is likely to be unaware of such risk,37 

an intervention that focused on heart health was felt to be of value to the target population. 

Of interest was the anecdotal fact that several participants stated at the enrollment visit that 

he/she hoped to be randomized to the comparison intervention that focused on healthy 

eating.

There was a statistically significant difference in viral load suppression/medication 

adherence between participants who received the peer-led ‘Ready’ medication adherence 

intervention and those who received the control comparison healthy eating intervention. 

Results indicated that 90% of the participants in the peer-led medication adherence 

intervention group had suppressed viral loads at the 24 week follow-up time point, compared 

to 30% of control participants (p<.01). Moreover, participants in the peer-led medication 

adherence intervention group attended 100% of intervention sessions while participants in 

the control arm attended only 60% of their intervention sessions.
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Higher readiness for healthful behavior change correlated with HIV viral load drop and 

approached significance. The readiness components (i.e. subscales) of identifying barriers, 

creating strategies and setting goals were associated with medication adherence. No 

significant relationships, or changes over time, were observed on the moderators of social 

support and depression from baseline to 24-weeks post-intervention. While it could be 

hypothesized that the interaction with the peer would enhance social support and decrease 

depression, the intervention was specifically designed to increase medication adherence and 

not to impact these two variables. Moreover, the sample size was small which could have 

limited the ability to detect such findings. Also, because Social Cognitive Theory (SCT) was 

used to translate the intervention to its peer-led format, perhaps key components of SCT 

(e.g. self-efficacy) should have been examined as mediators of behavior change.

Although the results of this study are encouraging, there were limitations that must be 

considered when interpreting the findings. Recruitment occurred in one clinic located in the 

Midwestern United States with a sample of 20 adults. All participants in this study had 

access to ART medications. Hence, the findings of this study are not generalizable. It should 

also be noted that there were statistically significant differences at baseline between the 

treatment and control groups with regard to mean HIV viral load and CD4 cell count. 

However, it is unlikely that these differences were clinically significant as both groups had 

mean viral loads <50,000 and mean CD4 cell counts >300 at enrollment and thus were not 

profoundly immune compromised.5

Despite these limitations in the current study, the peer-led Ready intervention appears to 

have promise as a strategy that could help individuals who are struggling with taking their 

HIV medications as prescribed. The peer-led intervention was acceptable to the target 

population, as demonstrated by 100% attendance at the peer-led intervention sessions by 

participants. Moreover, the peer-led approach aimed to enhance the cultural relevance of the 

‘Ready’ intervention. Individuals living with HIV worked with researchers to tailor ‘Ready’ 

and translate it to a peer-led format. This process infused relevant elements into the 

intervention from a culture of living with HIV. Focusing on cultural relevance has been 

proposed as a strategy to enhance intervention efficacy by other researchers.38,39

The ability to prevent HIV transmission and enhance individual health outcomes with ART 

medications and suppression of HIV viral load is one of the greatest scientific 

accomplishments of this era.6 Yet, non-adherence to HIV treatment persists as a challenge in 

the medical care arena and in the treatment and eradication of this disease. Effective and 

practical medication adherence interventions are needed that can help people with HIV and 

other chronic diseases to achieve the maximum benefit from available treatment.

The Ready intervention, with its culturally relevant, tailored and peer-led format, offers a 

novel approach to enhance HIV medication adherence and also has the potential to be 

implemented in a variety of settings. This intervention format appears to enhance receptivity 

by the subgroup of patients who have had repeated virologic failure to HIV treatment and 

who may not have responded to previous strategies to enhance adherence. Further, such 

peer-led medication adherence strategies could be considered for use in other chronic 

diseases where patients may be struggling with adherence.
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Table 1

Peer-led Ready adherence intervention under Social Cognitive Theory

Theoretical Concept Definition Intervention activities

Reciprocal determinism Environment can act either as a facilitator of or a 
barrier to a health behavior; individuals can change 
environments to have a positive influence on health.

Create strategies together with peer to change environment. 
Example: seek housing assistance to move to a new location 
and avoid contact with drug-using friends if drug use is a 
barrier to adherence.

Behavioral capability Knowledge and skills to implement a desired action Peer teaches medication adherence techniques. Example: 
Peers teach and then patients correctly demonstrate back 
how to set up a pill-box with weekly medications, and set 
timer as a reminder to take medications.

Expectations Probability of a desired outcome from performance 
of behavior

Peer discusses his/her own past struggles with medication 
adherence. Provides an understanding that others (i.e. peers) 
have had problems with medication adherence and have 
been able to become adherent.

Self-efficacy Belief in one’s ability to perform a particular action Role-play telling friends/relatives about HIV status and 
medications.

Observational learning Interactive knowledge transmission Peers, who are influential others, are adherent to HIV 
treatment and share tips on how to become/stay adherent.

Reinforcement Use or practice of desired behavior by influential 
others

Peers discuss how they stopped drug or alcohol use and 
became adherent to HIV treatment.
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Table 3

Pearson correlations between Log10 viral load log drop and readiness measures at 24 weeks post intervention 

(n=20)

Readiness (subscales and total score) Viral Load Log Drop Correlation (P value)

Identification of Barriers/Creation of Strategies −0.0501 (.097)

Re-evaluation of Life Style −0.077 (.812)

Goal Commitment −0.509 (.091)

Total readiness score −0.408 (.188)
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