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From December 2005 to April 2007, we enrolled 60 adults starting antiretroviral therapy (ART) in 

Lima, Peru to receive community-based accompaniment with supervised antiretrovirals (CASA), 

consisting of 12 months of DOT-HAART, as well as microfinance assistance and/or psychosocial 

support group according to individuals’ need. We matched 60 controls from a neighboring district, 

and assessed final clinical and psychosocial outcomes at 24 months. CASA support was associated 

with higher rates of virologic suppression and lower mortality. A comprehensive, tailored 

adherence intervention in the form of community-based DOT-HAART and matched economic and 

psychosocial support is both feasible and effective for certain individuals in resource-poor settings.
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Introduction

HAART nonadherence is among the strongest predictors of HIV clinical outcomes [1–6]. 

Meta-analyses support the efficacy of a wide range of adherence interventions on 

antiretroviral adherence and virologic suppression [7, 8]. Among the many adherence 

strategies that have been explored, direct observation of all or some doses of antiretroviral 

therapy (DOT-HAART) has been utilized for a broad range of populations, under 

programmatic and investigational settings [9, 10]. Randomized controlled trials assessing 

DOT-HAART efficacy have demonstrated variable results, but appear to suggest that DOT-

HAART may be particularly effective for high-risk individuals, such as those with prior 

HAART nonadherence and substance use [11]. Recent innovations have paired DOT-

HAART with other forms of adherence support, such as case management and adherence 

counseling [12, 13]. By combining interventions, the participant receives the structured 

support of supervised pill-taking while developing coping and problem-solving skills that 

would enable sustained adherence once DOT-HAART has stopped.

In Peru, we designed and implemented an adherence intervention consisting of Community-

based Accompaniment with Supervised Antiretrovirals (CASA). We define the term 

accompaniment as medical, social and economic support delivered by paid community-

based health workers [14]. In Peru, CASA support comprises 12 months of home-based 

DOT-HAART delivered by community health workers, along with emotional and 

instrumental support to help patients adhere to all aspects of HIV treatment (i.e. 

appointments, tests, medications). In addition, mental health and socioeconomic needs for 

each patient are assessed and matched social support is provided as needed. Because many 

HIV-positive individuals in this community have lost both economic and emotional sources 

of support in the course of their illness, we delivered microfinance and peer support groups 

as the matched forms of support to patients transitioning off DOT-HAART. The rationale for 

this combined, tailored intervention is to maximize the participant’s ability to maintain 

sustained treatment adherence, including self-administration of antiretroviral therapy.

We hypothesized that matched social support would result in improved clinical and 

psychosocial outcomes. We have previously reported preliminary outcomes at 12 months, 

Muñoz et al. Page 2

AIDS Behav. Author manuscript; available in PMC 2020 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



which demonstrated greater rates of virologic suppression and improved psychosocial status 

among CASA participants, compared with controls [15]. Here, we describe final clinical and 

psychosocial outcomes at 24 months, compared with a matched control group selected from 

a neighboring health district.

Methods

Setting and Recruitment

In collaboration with the National HIV Program, we enrolled 95 adult patients between 

December 2005 and April 2007 to receive CASA support. All patients were referred from a 

tertiary public hospital, which provides HIV care and antiretroviral therapy to the health 

region of Lima Este (total population 1,856,514 inhabitants). Providers referred patients who 

were living in poverty and were about to start (or recently started) HAART based on WHO 

criteria [16]. Among the stakeholders of this participatory research, providers and health 

promoters requested that priority be given to particularly vulnerable groups—individuals 

who were co-infected with TB and women—although males without TB co-infection were 

not excluded. We matched controls among individuals who were eligible for HAART during 

the same period seen at a tertiary hospital serving a neighboring health region (Lima 

Ciudad), who did not receive community-based treatment support or DOT-HAART. We 

enrolled the first 60 controls that were successfully matched by age (±5 years), primary 

referral criteria (TB, woman, neither), and baseline CD4 cell count (≤ or >200 cells/ml3) to 

CASA cases. Patients were excluded if they lived outside their respective hospitals’ 

catchment area. All patients provided informed consent. The study protocol was reviewed by 

the Institutional Review Boards of the Brigham and Women’s Hospital, the Peruvian 

National Institute of Health, as well as the ethics committees of participating hospitals.

Intervention Description

A description of the community-based team, training and DOT-HAART procedures has been 

published elsewhere [15]. In brief, a team of nurses, field supervisors, and lay health 

workers provided DOT of all HAART doses, monitored for side effects and other potential 

threats to treatment adherence, provided emotional and logistic support to patients and their 

families, helped to coordinate appointments and diagnostic tests, and communicated patient 

issues to the medical team. The team participated in a four-day training course which 

reviewed Ministry of Health norms for HIV care; principles of HIV, antiretroviral 

medications, and side effects; teaching on adherence, DOT, and patient-centered adherence 

support; and issues in mental health, domestic violence, and substance use. Monthly 

meetings including DOT workers provided refresher training and emotional support to the 

team. DOT workers were compensated with monthly food baskets. DOT-HAART lasted 12 

months, with tapered DOT visits during the last 3 months. Patients also received financial 

aide for diagnostic tests and medications to treat opportunistic infections and adverse 

reactions, transportation and nutritional support, as needed. At approximately 9 months, the 

psychosocial and economic status of each CASA participant was assessed using 

standardized forms, described in the following section. These forms were reviewed and 

discussed by the community-based team of nurses and health promoters to identify 

candidates for referral for microfinance assistance and/or peer support groups. Candidates 
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were invited to participate in peer support groups and/or microfinance assistance, but 

participation was not required for CASA support.

Peer support groups were based on our prior experience conducting support groups for 

individuals in treatment for multidrug-resistant tuberculosis (MDR-TB) [17, 18]. Patients 

were ineligible if they had smear-positive tuberculosis, or were diagnosed with an antisocial 

personality disorder, active psychosis or mania. Sessions were held at the tertiary hospital 

where participants received their HIV care. The sessions lasted approximately 90 min and 

were moderately structured, covering pre-assigned themes: introductions and group contract; 

emotional responses to HIV; HIV and health; stigma and rejection; depression, anxiety and 

substance abuse; family and partner relationships; rights and responsibilities; session with 

participation of family and/or friends; work, economy and responsibilities; recreational event 

and closure. Participants were notified of each session by home visit, without informing 

them of the session theme. Prior to each session, we called participants to confirm their 

attendance. Transportation costs and sandwich lunches were provided. Ten closed monthly 

sessions were facilitated by a psychiatrist, nurse, and health promoter. Discussions 

developed in a spontaneous manner, with input from facilitators to guide discussion, seek 

opinions of all members of the group, and mediate any conflicts or difficult discussions. A 

closing recreational celebration was held upon completion of the sessions.

Our microfinance program was also based on our organization’s experience providing 

similar support to individuals with MDR-TB [19]. The microfinance project was supervised 

by an economist and social worker, in conjunction with the CASA team, and was conducted 

in five phases: selection, training, elaboration of business plan, implementation of business 

plan, and follow-up. Criteria for selection included physical and mental capacity to work, 

responsibility and motivation to participate, feasible business options, and economic need in 

the household. Training consisted of four 2-h sessions in didactic and workshop format 

covering business ideas and planning, marketing strategies, business organization, and 

investment planning and financing. Transportation and food were provided for training 

sessions. The microfinance team provided technical support, working with individual 

participants to elaborate a business plan. Upon plan approval, the no-interest loan was 

dispersed along with a payment calendar. To minimize loan diversion toward non-business 

expenditures, the microfinance team accompanied the participant on business purchases and 

the borrower received monthly food baskets worth approximately 35 USD for 4 months to 

reduce financial stressors in the household. Follow-up consisted of monthly visits to 

business sites to provide feedback, as well as group meetings to share experiences. The team 

worked with individuals to modify business and/or payment plans based on business and 

repayment success or failure.

Data Collection and Measures

A separate, non-blinded team collected data using standardized forms from charts and 

interview. We collected data on sociodemographic and clinical characteristics. We used the 

Hopkins Symptom Checklist to measure depression, the Berger Stigma Instrument, the Duke 

University of North Carolina Social Support Scale, and the Medical Outcomes Study HIV 

Quality of Life questionnaires [20–23]. For self-efficacy, we used a scale derived by our 
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sister organization, Prevention and Access to Care and Treatment (PACT), which was 

adapted from the HIV Self-Efficacy Questionnaire [24], as well as the Confidence in 

Diabetes Self-Care Scale [25] and HIV self-management items specific to medication 

adherence developed and tested by Smith and colleagues [26]. With the exception of the 

Berger Stigma Instrument and HIV Self-efficacy Questionnaire, all instruments had been 

previously validated in Spanish. Our validation of the Berger instrument in Spanish and the 

internal reliability of these instruments in our cohort has been described elsewhere [27, 28]; 

for all instruments the Cronbach’s alpha was ≥0.80. We conducted interviews at baseline and 

12 months and derived a change score (24 month score—baseline) for each scale. Adherence 

was defined as having taken at least 95% of prescribed days of HAART within the last 

month of observation, based on a modified AIDS Clinical Trials Group instrument that 

included 30-day recall [29, 30]. Individuals who were not taking HAART were considered 

to have 0% adherence.

Clinical outcomes were virologic suppression; clinical status (on HAART, died, stopped 

HAART); TB treatment outcomes; and mean change in CD4 cell count at 24 months 

compared with baseline. Our primary endpoint, virologic suppression, was defined as having 

a viral load of \400 copies per ml at 2 years. As per intent to treat analysis, individuals who 

died or were missing viral load data were counted as unsuppressed.

Data Analysis

To test significance, we reported the chi-square for categorical variables, unless there were 

<5 predicted participants per cell where Fisher’s exact test was used. For continuous 

variables, we reported t-tests or, for non-normally distributed, the Wilcoxon two-sample test. 

We assessed the effect of our intervention on proportion with virologic suppression using 

univariate and multivariable analysis. For multivariable analysis, logistic regression analyses 

were performed on datasets multiply imputed using Markov Chain Monte Carlo methods 

[31]. Rather than imputing a single value for each missing data point, this multiple 

imputation procedure replaces each missing value with a set of possible values that represent 

the uncertainty about the correct imputation value. Effect estimates are then pooled for each 

covariate and confidence intervals incorporate the uncertainty inherent in imputing missing 

values. We included in this model all significantly different baseline characteristics between 

the intervention and control group as well as baseline characteristics associated with 

favorable response on univariate analysis, excluding collinear variables, r > 0.60. We also 

assessed the association of the CASA intervention with survival using Kaplan–Meier 

estimates. Based on post-hoc calculation, we were powered to detect a difference of 20% 

with a power of 80% and α = 0.05.

Results

As shown in Fig. 1, a total of nine individuals among cases and controls died before starting 

HAART. Among CASA participants, 52 of the 56 individuals, 92.9%, who started HAART 

remained on HAART at 2 years, compared with 56.4%, 31 of 55, of individuals in the 

control group. As shown Fig. 2, 38 individuals, 63.3%, were enrolled in peer support groups, 

and 10 participants, 16.7%, received microfinance aid. Among the individuals selected for 
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peer support groups, all but one attended at least one session. Participants attended a median 

of six support sessions, first and third quartiles four and eight. In terms of microfinance 

projects, 12 individuals were eligible for participation, but one did not complete training and 

one chose not to participate due to concerns of business failure. There were no adverse 

events reported associated with participation in the study.

Baseline characteristics, summarized in Tables 1 and 2, were similar between groups, except 

for a few respects: the socioeconomic status of the CASA group was lower than the control 

group, and substance use was more common within the control group. In addition, the 

control group was more likely to report a perceived benefit of HAART.

At 2 years, CASA participants were more likely to be on HAART, 86.7% versus 51.7%, X2 

= 17.7, P < 0.01, and achieve virologic suppression, 66.7% versus 46.7%, X2 = 4.9, P = 

0.03, and report adherence to HAART, 79.3% versus 44.1%, X2 = 15.3, P < 0.01, although 

CD4 cell counts did not differ significantly among groups (Table 3). Among TB patients, 

outcomes were better among CASA participants, with 81.8% of individuals completing 

treatment as a cure, compared with 48.6% among controls, X2 = 15.6, P < 0.01. Median time 

from enrollment to any death was 106.5 days, Q1 54, Q3 346 days, in the intervention 

group, compared with 99 days, Q1 50, Q3 222 days, in the control group; as shown in Fig. 3, 

time to death was significantly lower among individuals in the CASA group, compared with 

controls, hazard ratio 0.29, 95% CI 0.12, 0.75, X2 = 6.64. Changes in psychosocial 

indicators were also greater at 24 months for CASA participants compared with controls, in 

terms of reduced stigma, t(81) = 2.89, P < 0.01, and social support, t(81) = 3.97, P < 0.01, 

while changes in quality of life, depression and self-efficacy did not differ between groups 

(Table 4).

Upon univariate analysis, male gender and baseline self-efficacy were marginally significant 

predictors of virologic suppression at 24 months (Table 5). On multivariable analysis 

including baseline differences of the cohorts, CASA support was associated with virologic 

suppression with an adjusted odds ratio of 2.46, 95% CI 1.03, 6.09, X2 = 4.01. A second 

model that additionally included gender and baseline self-efficacy yielded similar results 

(adjusted odds ratio for CASA intervention of 2.50, 95% CI 1.02, 6.17, X2 = 4.02.

Discussion

Consistent with published theory on matched social support, our results suggest that phase-

appropriate matched support leads to improved physical and psychosocial outcomes. The 

“intensive” phase of our intervention was designed to stabilize the most critical physical and 

psychosocial issues during the first 8 months of HAART by providing one-to-one 

instrumental and emotional support via DOT-HAART. The “transition” phase began 9 

months after HAART initiation and was designed to prepare the patient for self-

administration by stabilizing economic and psychosocial environments for particularly 

vulnerable individuals. These phases are consistent with models of stressful life events [32]. 

In describing the process of bereavement, Weiss defines two phases [33]. In the crisis phase, 

the primary support needed is emotional. In the transitional phase, focus is on establishing a 

new identity and recovering from material losses associated with the lost partner, requiring 
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both cognitive and tangible support. Qualitative research in our patient population and 

elsewhere [34, 35] confirm these phases of HIV illness, shifting from survival and physical 

recovery to strengthening social networks and coping with a chronic disease.

The success of our program suggests that adherence strategies should vary over time to 

reflect the needs of the individual. Furthermore, social needs vary widely among individuals, 

depending on existing networks, degree of poverty, and severity of physical and mental 

illness. Individual patterns and determinants of nonadherence also vary widely [36]. In 

developed countries, social support adherence interventions have demonstrated conflicting 

results [25, 37–41]. The limited or variable impact of these interventions may be due to the 

heterogeneous needs of each individual and the change in needs over time [42]. Although 

common in clinical practice in developed countries, a tailored approach matching adherence 

strategies to individual patient needs has not previously been described [43]. A dynamic 

model of adherence [44, 45] is consistent with other models of life crises in which stressors, 

coping demands and support needs evolve over time [32, 46]. The matching hypothesis of 

social support interventions postulates that social support needs are dynamic and 

multidimensional, and the benefit of an intervention depends on whether it addresses the 

individual’s needs at a given time [47, 48].

Matched interventions introduce additional complexity, which can be challenging to 

implement. However, given that overwhelming poverty, social isolation, and depression pose 

significant barriers to adherence for many individuals living in resource-poor settings [49–

51], the impact of DOT-HAART alone could wane once the patient transitions to self-

administration. Despite the intervention’s complexity, our pilot experience suggests that a 

comprehensive matched approach may be acceptable to participants and feasible in a 

resource-limited setting. Despite initial concerns raised by some patients about accepting 

community-based DOT-HAART, all patients eventually accepted DOT-HAART and the 

majority of DOT was delivered in patient homes. Once accepted into patients’ homes, 

community health workers were able to witness daily household dynamics, enabling them to 

assess patient needs and match them to additional support as they transitioned off DOT-

HAART. Based on this experience, our community-based team was able to designate and 

deliver matched adherence support to HIV-positive individuals in a resource-poor setting. 

However, because we did not collect data on the rate of completion of DOT encounters, we 

cannot make firm conclusions regarding the feasibility of this intervention. In addition, the 

feasibility of programmatic implementation beyond pilot scale remains to be determined.

The data reported here suggest that comprehensive, individualized CASA support can 

improve clinical and psychosocial outcomes for certain populations. These findings 

reinforce our preliminary results [15], which reported similar benefits at 12 months. Our 

intervention had an impact not only on adherence but also on mortality within the first 2 

years. Although psychosocial outcomes were similar among survivors at 24 months in terms 

of quality of life, depression, and self-efficacy, CASA participants reported greater social 

support and reduced stigma compared with controls. It is possible that community health 

workers and peer support groups provided new forms of social support and reduced 

perceived stigma among participants. In addition, through home visits, community health 
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workers could also work to strengthen existing sources of support and reduce enacted stigma 

among household members.

Our study is limited in its small size and non-randomized control group, which did not allow 

us to control for unmeasured and measured differences between the two groups. However, 

the impact of CASA support on virologic suppression is significant even when controlling 

for baseline differences, including substance use. Our assessment of adherence was limited 

in that it relied on self-report and used a single value without taking into account pill taking 

patterns or type of antiretroviral regimen. The intervention combined several modalities of 

social support (DOT-HA-ART, psychotherapy, and microfinance support), and the study 

assessed the impact of the intervention as a “package.” This observational study was not 

designed to understand whether each intervention was effective by itself, nor was it able to 

tease out effect interactions, such as additive or synergistic benefits from combined supports. 

Larger studies would be needed to determine which components of this complex 

intervention contribute the most to intervention effect. Finally, whether social support was 

actually the mediating mechanism of this intervention’s success requires additional 

exploration.

Our study may have limited generalizability because we prioritized TB co-infected and 

female patients, in response to the community’s perception of greatest need. Based on our 

understanding of the HIV-affected population in Peru and other resource-poor settings, we 

feel that these individuals likely represent the most vulnerable groups who may most benefit 

from comprehensive accompaniment. Both women and co-infected individuals often “fall 

through the cracks” because of socioeconomic marginalization and poor coordination of 

care. In developed countries, there is growing consensus that DOT-HAART may be more 

appropriate for individuals at greatest risk of nonadherence, rather than providing such an 

intensive intervention to “all-comers” [11, 52]. In resource-poor settings, randomized 

controlled trials of DOT-HAART have enrolled all individuals starting HAART [53, 54], 

although the experience in Kenya suggested that individuals with baseline depression 

benefited most from modified DOT-HAART [54]. In settings in which HIV care is not 

integrated with other services (e.g. TB services, obstetrics, family planning, pediatric care), 

individuals who need to navigate multiple programs may particularly benefit from 

community-based support to increase the coordination and communication between different 

services.

In summary, we present a model of care that combines community-based DOT-HAART with 

additional forms of matched economic and psychosocial support. Our experience has 

demonstrated the feasibility of delivering this intervention in a resource-poor setting using a 

team primarily consisting of lay community health workers. Final outcomes at 24 months 

support the effectiveness of CASA support on virologic outcomes, mortality and 

psychosocial well-being among vulnerable populations in Peru.
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Fig. 1. 
Study flow
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Fig. 2. 
Matched support among intervention group, N = 60
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Fig. 3. 
Time to death by study status, N = 120
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