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Abstract

Many HIV-infected patients fail to achieve undetectable viral load and are not retained in care. 

This pilot study examined patients lost to care in public and private clinics in Buenos Aires, 

Argentina. The impact of patient and provider interventions was compared separately and 

collectively. In Phase 1, participants prescribed antiretrovirals (ARVs) and non-adherent to 

treatment in the prior 3 to 6 months (n = 60) were randomized to patient intervention or standard 

of care (SOC) and assessed over 12 months. In Phase 2, providers were trained in interviewing 

techniques and 60 additional patients were randomized to patient intervention or SOC condition. 

Averaged across patient intervention status, Phase 2 provider intervention patients reported the 

most improved adherence and viral suppression at 6 and 12 months. Adherence in “patient 

intervention only” improved at midpoint and returned to baseline at 12 months. Results suggest 

provider training sustained patient adherence and viral suppression among “hard to reach” 

patients.
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INTRODUCTION

Antiretroviral therapy (ART) enables HIV-infected patients to achieve and maintain viral 

suppression, thereby improving their health and lowering the probability of transmitting HIV 

to others (1). However, to receive the full benefits of antiretroviral therapy, HIV-infected 

patients must be highly adherent to ART regimens and engaged in regular, ongoing care 

(2,3). Globally, an average of 62% of adult patients report ≥90% adherence to highly active 
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antiretroviral therapy (HAART), the level recommended to achieve and maintain viral 

suppression (4).

Treatment success is the shared responsibility of providers and patients, (5) and effective 

programs to enhance patient-provider interactions are needed to ensure long-term adherence 

(6). A large number of patient interventions to enhance patient adherence have been 

developed and tested, albeit most have achieved only limited success (7). Among the more 

effective strategies, the intervention’s impact was typically brief and attenuated over time 

(8), suggesting that maintaining adherence may require a continuous rather than “single 

dose” intervention strategy. In contrast to patient interventions, few studies have successfully 

intervened with HIV providers to change providers’ behavior toward the patient with the aim 

of influencing patient outcomes (9–11). This is surprising, as the quality of the patient-

provider relationship has been shown to play an important role in adherence, (12) retention 

in care (13) and health outcomes (14).

Motivational interviewing is a patient-centered strategy utilizing techniques esigned to 

stimulate patient motivation and promote behavior change to achieve optimal health (15–

17). Elements of MI have been utilized with HIV-infected individuals to reduce risk 

behavior and substance abuse and to enhance medication adherence (8,20–21). Using MI 

techniques, health care providers can often encourage patients with chronic conditions to 

recognize and overcome barriers to adherence to their medication regimen, reduce unhealthy 

habits, and to take other constructive actions on their own behalf (22–23). MI has also been 

used in Spanish-speaking populations for chronic conditions as a client–centered strategy 

(24–25).

Argentina was one of the first Latin American countries to guarantee HIV prevention, 

diagnosis and comprehensive care services to HIV-infected individuals, including provision 

of free antiretroviral drugs. This large scale distribution of ARVs removed cost and access as 

barriers to care for HIV-infected patients. The public health care system provides HIV health 

care to 70% of the general population, while 30% receive HIV health care through other 

types of health insurance. An estimated 110,000 individuals are HIV-infected in Argentina; 

77,000 (70%) have been diagnosed and are aware of their infection and 60,000 (54%) are 

receiving antiretroviral treatment (26). Despite legislation providing universal access to care 

at no cost, over one-quarter of HIV-infected persons are neither engaged nor retained in care 

and only 36% have an undetectable viral load. Similarly a study in Brazil found 35% of 

HIV-infected patients to be non-adherent, with interventions targeting non-adherence still in 

development (27). Patients with uncontrolled HIV represent a significant public health 

problem due to both the increased likelihood of HIV transmission and poor health outcomes. 

These “hard to reach” patients are disengaged from treatment and characterized by repeated 

missed appointments and non-adherence to medical regimens, which typically renders ART 

ineffective and results in treatment failure.

As noted above, most adherence interventions have intervened with the patient rather than 

the provider, and there has been relatively few studies examining the relative efficacy of 

provider versus patient interventions. Additionally, many studies have neglected viral 

suppression as the biological goal of adherence interventions. We hypothesized that a 
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program that combined patient and provider interventions would have an additive effect, 

resulting in the greatest overall salutary effect on adherence and viral load. Using both 

adherence and viral load as key outcomes, this pilot study employed a full factorial design to 

examine individually and collectively the relative impact of patient and provider 

interventions to optimize the health outcomes of adherence and engagement in care among 

hard to reach non-adherent patients.

METHODS

Prior to the onset of study activities, ethical approval was obtained from the Institutional 

Review Board and Ethical Review Committees associated with the US and Argentina study 

sites, and informed consent was provided by each participant (both patients and providers).

Clinics and Participants

Study participants were HIV-infected men and women recruited from two sites, a public and 

private facility, providing HIV healthcare services in Greater Buenos Aires from October 

2012 to October 2014. The private non-governmental organization serves ~3,500 patients 

living with HIV and the public clinic is located in a public hospital serving over 3,000 HIV-

infected patients. The private clinic is an HIV ambulatory care center for patients with health 

insurance coverage, offering comprehensive treatment, including medical follow-up by 25 

infectious disease (ID) staff physicians; 2–3 regular ambulatory visits with ID specialists per 

year, usually with the same physician, and computerized follow up and rescheduling for 

missed appointments and pharmacy refills. Psychological and social work support is offered, 

as well as adherence and peer support groups. The public clinic offers similar treatment and 

medical follow-up by ID specialists (12 ID physicians, 10 residents), and has similar rates of 

regular patient visits. In contrast to the private clinic, laboratory, pharmacy and clinical 

services for the public clinic, including psychologists, social workers, adherence counseling 

and support groups, are offered at a different venue. Public patients may not have the same 

physician at each visit, and missed appointments are rescheduled by patients, which may 

result in delayed prescriptions for pharmacy refills. A detailed examination of differences 

between sites has been previously published (28).

Study participant candidates were identified by clinic record review or by medical personnel 

during clinical visits. Participants were identified as non-adherent patients new to ARVs if 

they were non-adherent to their first ARV regimen and met one of the following criteria: a) 

self-reported taking < 85% of medication at most recent medical consultation (self-report of 

one missed dose in the last week or 5 missed doses in the last month, n = 5), or b) one 

missed refill of their ARV medication in any month of the previous 6 months (n = 2). 

Patients were identified as existing patients, non-adherent to previously prescribed ARVs if 

they were non-adherent to a current ARV regimen, i.e.; prescribed medication > 12 months 

and met one of the following criteria: a) missed 3 pharmacy refills within previous 6 months 

(n = 65) or b) had no pharmacy refills for 3 consecutive months (n = 48).

Eligible participants were contacted by telephone or during clinic visits by study staff. The 

majority of private clinic patients were recruited by phone through record review. Most 

public clinic patients were referred by medical staff following a regular consultation. 
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Participants were enrolled and randomized to condition as follows: in Phase 1, participants 

were randomized to either the intervention (“patient active”) or SOC (“patient inactive”). 

Infectious diseases providers from the two sites were invited to participate in the study, and 

were enrolled. Following the completion of all assessment visits, all providers received 

training in the intervention (“provider active”). In Phase 2, the next patient participants were 

randomized to the intervention or and SOC and provider participants conducted the 

“provider active” condition. Four conditions were tested, 1) inactive patient/ inactive 

provider (“Standard of Care”), 2) activate patient/inactive provider (“patient active only”, 3) 

inactive patient/active provider (“provider active only”) and 4) active patient/active provider 

(“both patient and provider active”).

Assessments and Measures

After obtaining informed consent, study staff administered a written assessment consisting 

of demographic, psychosocial and adherence measures. Completion of the entire assessment 

of 237 items required ~1.5 hours. Individual items were clarified for participants as queries 

arose. Participants completed assessments at baseline, 3, 6 and 9 months post-intervention. 

All measures had either been previously translated into Spanish and were subsequently 

reviewed by the study team for local accuracy of meaning, or were translated and back-

translated by the study team. Translated study materials, including all assessment and 

intervention materials, were pilot-tested with local focus groups of stakeholders, patients and 

providers.

The IMB Model (Information, Motivation and Behavioral Skills) served as the framework 

for the current study, and assessments were selected from within this model (29–30). The 

model theorizes that behavior, i.e.; adherence and engagement in care, is predicted by patient 

knowledge and motivation. As such, the underlying components of health behavior 

(adherence and health related-information, motivation, and behavioral skills) function 

together to promote adherence and engagement (29–30). Demographic information collected 

included age, education, employment status, income, marital/current partner status, and HIV-

related information. Adherence to ART was assessed using a visual analogue scale for the 

last 4 weeks of adherence using a 0–100 rating of percent adherence to each prescribed 

medication. (31) A monthly adherence score was calculated by averaging across all 

medications. Viral load was assessed for all participants at study entry and at regularly 

scheduled provider visits. Participant self-efficacy, the belief that one’s treatment plan can be 

followed as prescribed, was assessed using a 12-item questionnaire, the HIV Treatment 

Adherence Self-Efficacy Scale, rating the participants’ perceived ability to engage in the 

target behavior on a 10 point scale (32) (Raykov’s reliability coefficient ρ = .91) (33). 

Motivation to participate in HIV care was measured using the LifeWindows Information 

Motivation Behavioral Skills ART Adherence Questionnaire, (34) in which participants rate 

10 questions assessing motivation using a Likert scale (motivation subscale α = 0.70) (34). 

Participants were assessed regarding their relationship with their health care provider(s) with 

two 5-item subscales addressing patients’ perceptions of provider communication and 

provider actions related to treatment (subscale α 0.71 and 0.86 in this sample). In this study, 

the total scores from the two subscales for perceptions of provider communication and 

provider actions related to treatment were used as indicators of the patient-provider 
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relationship and analyzed as continuous variables (35). HIV-specific health literacy was 

assessed using a knowledge measure adapted by the team for local accuracy that assessed 

participant knowledge regarding HIV, medication and viral load and CD4 tests (36). The 

scale score was the sum of 10 questions; items were scored 1 if correct and 0 if incorrect or 

“don’t know”. Finally, participants also completed the Beck Depression Inventory II (BDI), 

a scale of 21 items rating their current experience of symptoms of depression (α range for 

the total score = 0.83 to 0.96 in 118 studies) (37–38). As somatic symptoms of depression 

may reflect other symptoms of HIV, only the affective depression subscale of the BDI was 

analyzed.

Interventions

Patient—The patient intervention utilized a combination of strategies targeting health 

literacy, HIV, and medication and transmission information, and was adapted for use in 

Argentina (39). The intervention utilized an interactive group format to maximize the 

number of participants reached and the impact of provider and peer support. The 

intervention consisted of 4 1.5 hour sessions each held weekly over one month. Group 

leaders were trained and supervised by the study investigators. Sessions included 

information about HIV, and ART medications (e.g., effect of disease on the body, goals of 

medication, the importance of adherence and consequences of missed doses, medication side 

effects, positive coping strategies, misconceptions, myths/rumors about treatment or HIV) 

and were designed to stimulate discussion and motivation. Sessions encouraged 

communication with providers regarding treatment and medication regimens and recast the 

patient-provider relationship as a “therapeutic alliance.” Group leaders encouraged members 

to collaboratively identify barriers and solutions to illness and treatment-related issues and to 

utilize coping strategies to enhance engagement and adherence. Central to the intervention 

were 1) clarifying the interface between adherence, medication, viral load and overall health, 

highlighting the importance of treatment and adherence in optimizing health; 2) 

strengthening the collaborative relationship between the patient and provider; and 3) 

enhancing motivation for engagement in care through social support.

Provider—The provider intervention, training and supervision has been described in 

previous literature (40). Training was conducted during a two session workshop over a 

period of one week. Providers were trained in using MI strategies, including active listening 

and summarizing, empowerment to evoke commitment and guiding patient communication. 

Additional skill training included using open-ended rather than closed questions, 

recognizing ambivalence towards change and evoking commitment from patients.

Statistical Analyses

The primary analyses for this study were a series of generalized linear models depending on 

the distribution of the outcome variable. Mean percent adherence, patient-provider 

relationship, and psychosocial measures were all analyzed as continuous variables, and the 

proportion of virally suppressed participants was analyzed using logistic regression. Logistic 

regression was used as the outcome was the proportion of a binary outcome (virally 

suppressed or not virally suppressed), representing the number of participants that were 

virally suppressed at each time point.
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The first two models examined adherence and viral suppression as outcomes and included a 

full-factorial combination of patient intervention status (active versus inactive), provider 

intervention status (active versus inactive), and time (baseline, 3, 6, and 9 months) as 

predictors of interest. The second two models examined adherence and viral suppression as 

outcomes and compared patient intervention status over time (active vs. inactive), averaged 

over provider intervention status. The final series of models examining adherence, viral 

suppression, and changes in patient-provider relationship and psychosocial measures, 

compared provider intervention status over time averaged over patient intervention status. 

All models controlled for differences between the public and private clinics, adherence to 

HIV provider visits at each timepoint and self-efficacy. Finally, models included an 

unstructured covariance matrix of timepoints in order to account for repeated measurements 

on individuals.

In order to evaluate the primary study hypothesis, that a program that combined patient and 

provider interventions would have the greatest overall salutary effect on adherence and viral 

load, mean levels of outcome variables were compared between the patient + provider active 

condition and all other conditions at each timepoint. In order to evaluate the other 

hypotheses, the patient active and provider active conditions were compared to the patient 

and provider inactive conditions, respectively, at each timepoint. All analyses were 

conducted using SAS v.9.3.

RESULTS

Among public clinic patients contacted (n = 116), those not enrolled (n =56) were due to not 

meeting the study criteria or being unreachable by phone (30%), scheduling conflicts (25%), 

transferring to a new insurance system (20%), re-engagement in care since clinic visit with 

new treatment regimen (10%), personal reasons (10%) or other reason (5%). Of the private 

clinic patients contacted (n = 300), 240 declined to participate (n = 240) due to conflict with 

employment (50%), lack of interest (30%), or skepticism regarding the proposed 

intervention (20%).

Demographic Characteristics

Overall 120 patient participants were enrolled into four conditions: patient + provider active 

(PA/PRA; n = 30), patient active/provider inactive (PA/PRI; n = 31), patient inactive/

provider active (PI/PRA; n = 30), and patient + provider inactive (PI/PRI, n = 29). On 

average, participants were 40 ± 9 years of age and 51% were male. Half had a high school 

degree or higher education (n = 61, 52%), approximately two thirds were employed (63%, n 

= 76), and the mean monthly income was ~4500 Argentine Pesos (approximately $550). 

Most were unmarried (n = 72, 60%) but 62% had a partner. On average, participants had 

been living with HIV for 11.3 ± 6.1 years and had been prescribed ART for an average of 

9.8 ± 5.8 years. Of those who had a partner, two thirds (n = 48) reported that their partner 

was HIV-uninfected or that they did not know their partner’s HIV status. About half of the 

study participants were prescribed 2 or 3 NRTIs + 1 PI (n = 61), 36% were prescribed 2 

NRTIs + 1 NNRTI, and the remaining patients were prescribed other regimens that included 

various combinations of several drug classes, selected according the past ART history and 
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genotype results. Twelve Infectious Disease providers were enrolled; 6 private clinic 

providers and 6 public clinic providers.

Demographic and HIV-related characteristics were compared between study conditions, and 

a difference in monthly income was found (see table I). However, as income data was not 

available for all participants and did not significantly impact outcomes in multivariable 

models, it was not retained in the primary analyses. See table I for participant demographics 

and comparisons between conditions.

Comparisons of Patient and Provider Interventions

In the first set of analyses, mean percent adherence and the proportion of participants with 

an undetectable viral load were compared between the patient + provider active condition 

and all other conditions at each timepoint. Estimates of adherence and viral suppression and 

p values from comparisons are presented in table II. Adherence was lowest among the 

patient + provider active condition at baseline compared to patient + provider inactive (p = .

042), patient inactive/provider active (p = .018), and patient + provider inactive (p = .002). 

In addition, the proportion of virally suppressed participants tended to increase over time in 

all conditions, with the highest increase at 9 month follow-up seen in the patient inactive/

provider active condition (.88), compared to patient + provider active (.48), patient active + 

provider inactive (.48), and patient + provider inactive (.35), p = .018.

Comparisons of Patient Intervention Status, Averaging over Provider Intervention Status

The second set of analyses compared participants randomized to receive the patient 

intervention [patient active (PA) vs. patient inactive (PI)], averaging over levels of the 

provider intervention. Mean adherence at each timepoint and the proportions of virally 

suppressed participants are presented in table III. Adherence was lower among participants 

in the PA condition at baseline and increased at 3 months, such that there was no difference 

between conditions. There also was no difference in adherence between conditions at 6 

months; however, adherence among participants in the PA condition declined at 9 months, 

such that it was significantly lower than those in the PI condition (72.29 vs 83.77, p = .048). 

No differences in the proportions of participants with an undetectable viral load between 

patient conditions were noted at baseline (p = .473), 3 months (p = .635), 6 months (p = .

341), or 9 months (p = .326).

Comparisons of Provider Intervention Status, Averaging over Patient Intervention Status

The third set of analyses compared participants seeing providers who had received the 

provider intervention [provider active (PRA)] to those who saw control providers [provider 

inactive (PRI)], averaging over levels of the patient intervention. The results of these 

analyses are presented in figure 1. In contrast to the comparisons between patient 

intervention status, the provider intervention showed a consistent and positive effect on both 

adherence and viral load. Mean adherence among participants in the PRA condition was 

lower than adherence in the PRI condition at baseline. However, adherence increased 

consistently in the PRA condition over time, such that there was no difference at 3 months 

and at 6 and 9 months, adherence was significantly higher in the PRA condition as compared 

PRI. As can be seen in figure 1, viral load analyses showed a similar pattern to adherence 
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analyses. The proportion of virally suppressed participants was not significantly different 

between conditions at baseline and 3 months; however, there was a non-significant trend at 6 

months, and a significantly higher proportion of virally suppressed participants in the PRA 

condition compared to the PRI condition at 9 months follow-up (.68 vs .44, p = .036).

Changes in psychosocial measures

In order to explore patient-level measures that may have changed after interacting with a 

provider who received the intervention, changes in provider relationship and psychosocial 

variables from baseline to follow-up at 9 months were examined. Comparisons were made 

between participants seeing an active provider (PRA) and those seeing a control provider 

(PRI), averaged over patient intervention conditions. The results are presented in table IV. 

Although there were no differences at baseline, patients in the PRA condition reported 

greater satisfaction with their provider relationship at 9 months follow-up as compared to 

those in the PRI condition (p = .009). In addition, although satisfaction with provider actions 

related to treatment was higher in the PRI group at baseline (p = .012), there was an increase 

in the PRA group over time, such that satisfaction with actions related to treatment was 

higher in the PRA group at follow-up (p = .022). Changes in psychosocial variables are also 

presented in table IV; a reduction in depression over time was noted among participants in 

the PRI condition at follow-up (p = .026). No other differences were noted.

DISCUSSION

This pilot study utilized a full factorial design to examine the individual and combined 

impact of patient and provider interventions to optimize adherence and health outcomes 

among non-adherent HIV-infected patients disengaged from treatment. Contrary to our 

hypothesis, the combined impact of the patient and provider interventions (PA/PRA) did not 

have the greatest overall effect on adherence and viral load. Adherence initially rose most 

dramatically among the PA/PRA group, but the increase tapered off over time, while a more 

consistent but subtle increase was noted among the provider intervention-only (PI/PRA) 

group. When averaging over patient intervention levels, the salutary impact of the provider 

intervention was sustained across the duration of the study, resulting in an increase in 

adherence and viral load suppression.

In contrast, when averaged over provider intervention levels, the patient intervention resulted 

in only a temporary increase in adherence. To our knowledge, this is the first intervention for 

providers targeting adherence to achieve a sustained impact on both adherence and viral 

load. In contrast with previous studies, this pilot study also found sustained improvement in 

patient-provider communication following intervention as well as improved patient 

adherence, viral load and retention in care (9–11,41–44). Although comments on adherence-

related topics were found to increase in earlier studies, almost no dialogue was problem-

solving in nature rather, adherence directives were primarily expressed in an authoritative 

manner (9). The provider communication techniques utilized in the current study encouraged 

a collaborative patient-centered approach to enhance patient motivation and commitment to 

agreed upon treatment goals for optimal health. Additionally, while this study and others 

suggest that both patients and providers could benefit from adherence training, this study 
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identified as more efficacious an intervention to improve provider adherence counseling 

techniques (9,12,14).

The pattern of patient self-reported adherence was supported by patient viral load, and an 

increase in viral suppression was noted in the combined intervention (PA/PRA) group at 6 

months, followed by a decline between 6 and 9 months. In contrast, the proportion of 

participants who achieved an undetectable viral load rose consistently among provider 

intervention-only (PI/PRA) participants. A small change in adherence that was not 

maintained was noted in the patient activation-only (PA/PRI) group, and adherence was 

highly variable in the control (PI/PRI) group. The failure of the patient intervention arm to 

achieve a lasting adherence and viral load benefit may reflect the requirement for 

participants to attend the clinic for sessions in addition to regularly occurring visits. As such, 

the patient intervention proposes to increase visits to enhance clinic attendance, in contrast 

with the provider intervention, which incorporates the intervention into the regularly 

occurring visits (7,8). Results support the need for a continuous rather than “single dose” 

intervention strategy, making providers an ideal vehicle for intervention. Additionally, 

careful examination of viral load data indicated that the adherence self-report in the PI/PRI 

group at 9 months was likely self-inflated. Despite the large increase in self-reported 

adherence, the proportion of participants with an undetectable viral load decreased at that 

time point. Previous studies have noted both inflated as well as accurate self-report (45, 46). 

As a result, viral load assessment was used as the most reliable measure of medication 

adherence (47).

The provider intervention was associated with enhanced satisfaction with the patient-

provider relationship and increased perception of the provider as an active participant in the 

relationship at both healthcare sites. Results expand on previous studies, in which the use of 

a patient-centered approach to healthcare, i.e., treating each patient as a unique, autonomous 

individual, has been associated with fewer missed appointments, increased retention in care, 

enhanced medication adherence and undetectable viral load (48, 49). This patient-centered 

relationship also may have contributed to positive attitudes towards treatment (50). Previous 

studies have also suggested that the patient’s decision to engage in treatment and tolerate the 

frustrations associated with HIV care may stimulate motivation to improve treatment 

adherence and thereby achieve undetectable viral load (51). Collaborative providers utilizing 

strategies that are “engaging, validating and partnering” rather than “paternalistic” may 

enhance adherence and sustained engagement in care by emphasizing the potential benefit of 

treatment adherence on health outcomes (9). Study outcomes highlight the value of 

motivational strategies for providers working with challenging patients in clinical settings.

Not all patients may require the same clinical intervention to re-engage in care. Though this 

study recruited only challenging non-adherent patients, many participants self-reported 

restarting ARVS following contact by a study recruiter. For some, contact, enrollment and 

assessment may have increased adherence, acting as a medical reminder and a facilitator of 

re-engagement. Results suggest the importance of ongoing healthcare visits to maintain 

adherence and engagement in challenging or disengaged patients. Additionally, it is 

important to note that for some, while adherence at study entry may appear high, viral loads 
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provide confirmation of pre-existing and ongoing non-adherence and non-persistence in 

making and attending missed appointments among participants.

There are limitations to our study findings. Firstly, as noted, this pilot study was limited by 

its small sample size that restricts some analyses. For example, although neither knowledge 

nor motivation increased and neither appeared to underlie the improvement in adherence and 

viral load, the small sample size precludes drawing conclusions regarding their role in 

adherence or viral load. Additionally, in contrast to previous studies, depression did not 

appear to impact adherence, though this is likely also the result of the small subset of 

patients with elevated rates of depression (52). In both cases, future intervention studies 

should utilize larger samples to address the impact of depression, knowledge and motivation 

on adherence and health outcomes. Secondly, participants were recruited based on 

disengagement and non-adherence to HIV treatment and care. Thus, adherence to 

medication may also be less variable in this population, which may have reduced the 

likelihood of discovering characteristics associated with adherence. Thirdly, the rate of study 

candidates declining to participate was high in both clinics, though this may reflect the 

characteristics of the target group of disengaged patients. This high rate of declining may 

also limit the generalizability of study findings.

CONCLUSION

This study examined the impact of combinations of patient and provider interventions on 

adherence and viral load among hard to reach, challenging patients in Buenos Aires, 

Argentina. Contrary to our hypothesis that a combined intervention would be most effective; 

based on our full-factorial design, a provider intervention was the most successful in 

achieving a sustained increase in patient re-engagement in care, adherence and viral 

suppression. These provocative findings support an expanded, appropriately powered 

clinical trial to determine whether patient-centered, provider-based interventions can 

strengthen adherence, encourage re-engagement in care and optimize health outcomes in a 

larger, more representative sample of challenging HIV-infected patients.
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Figure 1. 
Comparisons of mean percent adherence and viral suppression over time between Provider 

active and Provider inactive conditions, averaged over patient intervention status.

Note: Estimates were adjusted for repeated measurements, baseline self-efficacy, and the 

differences between the public and private clinics and adherence to HIV provider visits at 

each timepoint; statistically significant comparisons are noted in Bold
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Table III

Comparisons of mean percent adherence and viral suppression over time between Patient active and Patient 

inactive conditions, averaged over provider intervention status.

Timepoint Patient Active (n = 61) mean(standard error) Patient inactive (n = 59) t, p

Mean percent adherence

 Baseline 60.61(3.7) 73.29(3.7) 2.47, .015

 3 Months 81.51(4.7) 80.58(4.7) 0.15, .880

 6 Months 80.67(4.7) 76.44(4.9) 0.63, .528

 9 Months 72.29(4.1) 83.77(4.3) 2.01, .048

Proportion of participants with undetectable viral load

 Baseline .28(.07) .22(.06) 0.72, .473

 3 Months .36(.09) .42(.10) 0.48, .635

 6 Months .50(.10) .63(.10) 0.96, .341

 9 Months .51(.08) .63(.08) 0.99, .326

Note: Estimates were adjusted for repeated measurements, baseline self-efficacy, and the differences between the public and private clinics and 
adherence to HIV provider visits at each timepoint; statistically significant comparisons are noted in Bold
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Table IV

Changes in provider relationship and psychosocial variables from baseline to 9 month follow-up

Variable Provider Active (n = 60) mean(standard error) Provider inactive (n = 60) t, p

Satisfaction with provider relationship

 Baseline 11.8(0.5) 12.3(0.5) 0.69, .489

 Follow-up 14.2(0.4) 12.6(0.5) 2.67, .009

Provider actions related to treatment

 Baseline 8.5(0.6) 10.6(0.6) 2.57, .012

 Follow-up 11.3(0.5) 9.5(0.6) 2.32, .022

Self-efficacy

 Baseline 85.5(3.9) 93.0(4.3) 1.30, .195

 Follow-up 105.2(3.8) 99.8(4.3) 1.03, .305

HIV-related knowledge

 Baseline 7.2(0.2) 7.5(0.2) 1.06, .291

 Follow-up 7.7(0.2) 7.6(0.2) 0.73, .468

Motivation for adherence

 Baseline 33.6(0.8) 34.8(0.9) 0.96, .340

 Follow-up 35.4(1.1) 36.0(1.2) 0.37, .714

Affective depression

 Baseline 4.4(0.6) 4.2(0.7) 0.26, .795

 Follow-up 3.3(0.6) 1.4(0.6) 2.26, .026

Note: Estimates were adjusted for repeated measurements, the differences between the public and private clinics, and adherence to HIV provider 
visits at each timepoint; statistically significant comparisons are noted in Bold
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