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Abstract

Poor retention in HIV care is associated with higher morbidity and mortality and greater risk of 

HIV transmission. The Patient-Centered HIV Care Model (PCHCM) integrated community-based 

pharmacists with medical providers. The model required sharing of patient clinical information 

and collaborative therapy-related action planning. The proportion of persons retained in care (≥1 

medical visit in each 6-month period of a 12-month measurement period with ≥60 days between 

visits), pre- and post-PCHCM implementation, was modeled using log binomial regression. 

Factors associated with post-implementation retention were determined using multi-variable 

regression. Of 765 enrolled persons, the plurality were male (n = 555) and non-Hispanic black (n 
= 331), with a median age of 48 years (interquartile range = 38–55); 680 and 625 persons were 

included in the pre- and post-implementation analyses, respectively. Overall, retention improved 

12.9% (60.7–68.5%, p = 0.002). The largest improvement was seen among non-Hispanic black 

persons, 22.6% increase (59.7–73.2%, p < 0.001). Persons who were non-Hispanic black [adjusted 

risk ratio (ARR) 1.27, 95% confidence interval (CI) 1.08–1.48] received one or more pharmacist–

clinic developed action plan (ARR 1.51, 95% CI 1.18–1.93), had three or more pharmacist 

encounters (ARR 1.17, 95% CI 1.05–1.30), were more likely to be retained post-implementation. 

In the final multi-variable models, only race/ethnicity [non-Hispanic black (ARR 1.27, 95% CI 

1.09–1.48) and “other or unknown” race/ethnicity (ARR 1.36, 95% CI 1.14–1.63)] showed an 
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association with post-implementation retention. PCHCM demonstrated how collaborations 

between community-based pharmacists and primary medical providers can improve retention in 

HIV care. This care model may be particularly useful for non-Hispanic black persons who often 

are less likely to be retained in care.
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Introduction

Retention in care is a critical component of the HIV care continuum. Retention facilitates 

access to anti-retroviral therapy (ART) and receipt of prevention and adherence counseling.
1,2 Poor retention is associated with higher morbidity and mortality for the person with HIV 

and has significant implications for HIV transmission: an estimated 61% of new HIV 

transmissions originate from HIV-diagnosed persons who are not retained in care.3–6 

Although retention confers individual-level health benefits and population-level prevention 

benefits, it is estimated that only 57% of people diagnosed with HIV are retained in care.7 A 

more proximal determinant of morbidity and transmission risk, viral suppression, is 

estimated to be equally poor at 58%.7

A lack of coordinated HIV care may contribute to poor retention and viral suppression.8 

Potentially exacerbating this problem is a dwindling HIV workforce, with a projected 

workforce growth that will not accommodate the increasing number of HIV-infected persons 

requiring care.9 Due to these challenges, the 2020 United States’ National HIV/AIDS 

Strategy specifically recommends an increase in the capacity of systems, as well as the 

number and diversity of available health care providers, for people with HIV.10 Expanding 

the availability of HIV care services and fostering care integration can create additional care 

and treatment opportunities.

Even when people with HIV receive care from multiple health care providers, they often 

receive all their medicines from one pharmacy, making the pharmacist a key point of 

contact. Pharmacist-led interventions have led to improvement in a variety of therapeutic and 

adverse events outcomes for several disease states.11–13 Retail pharmacies are already 

located within communities, and when staffed with HIV and Medication Therapy 

Management (MTM) trained personnel, represent environments uniquely poised to initiate 

and continuously address HIV care and treatment problems. Community-based pharmacists 

in retail settings are also in key positions to collaborate with primary medical providers to 

improve access and efficiency of health care in the community.14 Properly trained 

community-based pharmacists are poised to play an important role in improved service 

delivery and can reinforce the importance of retention in HIV care and adherence to 

medication therapy.

To determine if proactive referrals between community-based pharmacists and clinical 

providers can lead to improved HIV care and treatment, the Centers for Disease Control and 

Prevention, Walgreens Co., and the University of North Texas Health Science Center’s 
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System College of Pharmacy developed and implemented the Patient-Centered HIV Care 

Model (PCHCM). The goal of the project was to develop and implement a model of HIV 

care that integrates community-based pharmacists and clinic medical providers to provide 

patient-centered care for people with HIV. There were three overarching objectives of the 

project: (1) improve retention in HIV care, (2) improve adherence to ART, and (3) improve 

HIV viral suppression. This analysis evaluated retention in HIV care among the PCHCM 

participants.

Methods

Medication therapy management

MTM is a pharmacist-led patient-centric intervention that seeks to optimize therapeutic 

outcomes for individual patients.15 MTM consists of five core components: (1) medication 

therapy review, (2) personal medication record, (3) medication-related action plan, (4) 

intervention and/or referral, and (5) documentation and follow-up.

In short, the first step of MTM is often the medication therapy review. This review is a 

systematic process of assessing medication regimens for indication, effectiveness, safety, 

and adherence. Medication therapy review may include review of response to therapy and 

appropriateness of each medication (e.g., proper dosing, clinical indications). The review 

can be comprehensive (i.e., comprehensive medication review or CMR) in which all of a 

patient’s medications and health conditions are reviewed by the pharmacist or it can be 

targeted toward specific medications or medical conditions.15

The personal medication record is a comprehensive record of each patient’s current 

medications, compiled by the pharmacist for use by the patient. A medication-related action 
plan is a patient-centric document, intended for use by the patient, containing a list of 

actions for the patient to use in tracking progress for self-management. Intervention and/or 
referral occurs when the pharmacist provides consultative services and intervenes to address 

primarily medication-related problems. Referral to a clinic provider may occur when the 

patients’ needs extend beyond the pharmacists’ expertise or scope of practice. The final 

steps in the MTM consultation include documentation of services provided and a scheduling 

of a follow-up visit, as needed.15

PCHCM structure

The PCHCM was a demonstration project designed to expand upon the current MTM model 

to be inclusive of clinical medical providers. The key differences between PCHCM and 

MTM are information sharing between pharmacy and clinic teams; collaborative 

medication-related action planning between pharmacists, medical providers, and patients; 

and quarterly follow-up pharmacy visits. In order for the pharmacists to conduct broader and 

more precise MTM, partnered clinic staff (e.g., nursing staff) compiled and provided the 

pharmacists with participants’ medical history. This information included, but was not 

limited to, current and previous medical conditions, HIV viral load and CD4 test results, 

other laboratory test results (e.g., viral hepatitis serologies, liver function tests, serum 
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creatinine), current and discontinued medications, drug allergies, immunizations, and social 

history (e.g., history of tobacco, alcohol, or illicit drug use).

Additionally, project pharmacists proactively monitored prescription refills (consistent with 

the HIV-specialized pharmacy program of the participating pharmacy) to ensure continuous 

adherence to treatment; provided individualized adherence support; and monitored medical 

history, including clinical and laboratory test results, to assess treatment response and 

identify potential therapy-related adverse events. Based on the pharmacists’ assessment of 

clinical need, the project pharmacists then worked directly with their partnered clinic to 

make recommendations and discuss potential action plans and intervention strategies, for 

problems identified during the MTM sessions or during review of patients’ medical and 

prescription refill histories. Pharmacists, patients, and medical providers then collaborated to 

implement the action plans, and progress was reviewed at subsequent project visits.

Protocol procedures

Project clinic and pharmacy staff approached patients to explain the project, its voluntary 

nature, and determine willingness to participate; informed consent was not required. Once 

patients agreed to participate, they were referred to the partnered pharmacy to schedule an 

initial CMR. Prior to the CMR visit, clinic staff provided pharmacists up to 2 years of 

participants’ medical history. If the time between patient agreement to participate and the 

scheduled CMR appointment was short, an abbreviated medical history may have been given 

to the pharmacist with detailed information provided after the CMR was completed. 

Updated participant medical histories were provided quarterly to the pharmacists through 

standardized forms, and participants were scheduled for quarterly follow-up with the 

pharmacist. Follow-up visits were generally conducted in person, but they could also be 

conducted by phone. At the quarterly follow-up visit with the pharmacist, all HIV-related 

medications and drug therapy problems were reviewed; in addition, non-HIV-related 

conditions were reviewed when deemed clinically appropriate (by either the pharmacist or 

based on the action plan developed). More frequent pharmacist support was available as 

needed (e.g., participants could consult with their pharmacist monthly when picking up 

monthly prescription refills).

Once the CMR or follow-up pharmacy visits were completed, the pharmacist forwarded a 

consultation report to the clinic. For pharmacy recommendations that required clinician 

action (e.g., increase or decrease in medication dosage, start or discontinuation of a 

medication, additional laboratory tests), the pharmacist discussed the recommendation with 

a clinic provider, and a collaborative plan was developed to address the identified 

problem(s). Project pharmacists recorded all CMRs and pharmacy follow-up visits on 

project-specific data collection forms.

Institutional review board

The Centers for Disease Control and Prevention determined that the PCHCM constituted a 

public health program activity and not research. In addition, the Office of Research 

Compliance, on behalf of the Institutional Review Board of the University of North Texas 

Health Science Center determined the project met criteria for exempt status.
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Project sites

Each of 10 project sites consisted of 1–2 pharmacies partnered with a medical clinic. Project 

sites were located in Albany, GA; Chicago, IL; Fort Lauderdale, FL; Kansas City, MO; 

Miami, FL; New York, NY; Palm Springs, CA; Philadelphia, PA; St. Louis, MO; and 

Washington, D.C. Project clinics were chosen after an initial review of the Health Resources 

and Services Administration’s Uniform Data System and Ryan White HIV/AIDS Program 

Services report, to identify potential project clinics based on clinics’ HIV population, and 

viral suppression and retention rates. Once a potential project clinic was identified, it was 

matched with a nearby project pharmacy.

All project pharmacies were community-based HIV-specialized retail pharmacies of a 

national pharmacy chain. As HIV-specialized pharmacies, all pharmacists and pharmacy 

technicians had previous training on HIV treatment, stigma, and cultural competency, and 

each pharmacy carried appropriate HIV medications and offered proactive patient care and 

adherence support as part of their baseline program.16 The pharmacists received regular 

educational updates related to HIV/AIDS to remain current with developments in the field.

Model participation

Participants were recruited from each project clinic using a convenience sample of persons 

deemed eligible for participation. Eligibility criteria were as follows: aged ≥18 years at time 

of enrollment, on or planning to start ART, agreed to clinic visits every 6 months and to 

initial and quarterly MTM visits, and were willing and able to use the project pharmacies to 

fill their prescription medications. Additional eligibility and exclusion criteria are listed in 

Table 1.

Project implementation began in a staggered manner at each site between August 2014 and 

September 2015. Patient follow-up ended in September 2016, which allowed for at least 1 

year of follow-up for all enrolled persons. All persons who completed an initial CMR and 

who filled prescriptions at the project pharmacy were considered enrolled in the project at 

the date of the initial CMR. Each participant received at least 12 months of model services.

Definition and measurement of retention in care

Retention in care was defined as at least one medical visit with a physician, nurse 

practitioner, or physician assistant, in each 6-month period of a 12-month measurement 

period (defined in the next paragraph) with a minimum of 60 days between medical visits.17 

Medical visits were determined through clinic appointment records reported on project data 

collection forms.

Pre-implementation retention was measured during the 12 months leading up to and 

including the enrollment date, and post-implementation retention was measured from 1 day 

after the enrollment date to 12 months forward.

Analysis inclusion criteria

Persons were included in the analysis if they had a documented HIV diagnosis date that was 

≥12 months before the enrollment date. If the HIV diagnosis date was not documented, a 
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person was included if they had a scheduled clinic appointment at the project clinic, HIV 

viral load or CD4 test, or filled an antiretroviral (ARV) prescription ≥12 months before the 

enrollment date. A person was excluded if there were no recorded date(s) for clinic visits in 

the pre-implementation period.

Model intervention categories

For the purpose of the analysis, model interventions were grouped into three categories: (1) 

adherence support, (2) pharmacist–patient action plan, and (3) pharmacist–clinic action plan. 

Adherence support was defined as individualized patient adherence counseling only, without 

development of a pharmacist–patient or pharmacist–clinic action plan. A pharmacist–patient 

action plan was defined as the development of a medication-related or other action plan in 

collaboration with the patient for the patient’s use (e.g., instructions to take medication with 

food to prevent nausea) and no development of a pharmacist–clinic action plan. A 

pharmacist–clinic action plan was defined as the development of a medication-related or 

other action plan in collaboration with the clinic (e.g., change medication regimen). Model 

interventions were counted from the date of the initial CMR and were abstracted from 

project pharmacy records.

Censoring

Persons were censored from the analyses at the first date that one of the following occurred: 

patient died, too ill (e.g., moved into hospice), moved out of area, transferred care to non-

project participating clinic or provider, incarcerated, voluntarily withdrew from project, or 

were no longer filling prescriptions at project pharmacy. If the clinic indicated that one of 

the above-mentioned conditions occurred, but a date was not recorded for when the 

condition occurred, the person was censored 1 day after their last clinic visit. Two project 

sites did not collect censoring data. For these sites, it was first determined if a person had 

indications of being in care (i.e., person had clinic visits for any reason or had HIV viral load 

or CD4 tests drawn). For persons with no indications of being in care, it was then 

determined if the person continued to fill prescriptions (implying that they were getting 

prescriptions from someone other than a project clinic provider). For individuals from these 

two sites, persons were censored 1 day after the date of the last clinic visit if a person had no 

clinic visit, HIV viral load, or CD4 test drawn for >6 months but continued to fill 

prescriptions at the project pharmacies in the last 6 months of the project implementation 

period.

Statistical analysis

The proportion of persons retained in care was modeled using log binomial regression. 

Repeated measures were accounted for by using generalized estimating equations with an 

exchangeable working correlation structure, which assumes that the responses for individual 

subjects are equally correlated. Pre- and post-implementation retention for the entire study 

population was compared by including implementation period (pre or post) as the sole main 

effect in a model predicting retention. Similar comparisons were made within each level of 

the demographic predictors by including the main effect terms for implementation period, 

the demographic factor, and an implementation period by demographic factor interaction 

term.
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The analysis also sought to identify the demographic factors and model interventions that 

predicted retention during the post-implementation period after controlling for baseline 

retention (whether a person was retained in care during the pre-implementation period). 

First, adjusted risk ratios (ARRs) for the levels of each demographic factor (age group, race/

ethnicity, gender, and insurance status), the number of CMRs and other medication therapy 

review, type of model intervention (adherence support, pharmacist–patient action plan, 

pharmacist–clinic action plan), and the number of patient– pharmacist encounters were 

estimated separately.

Next, multi-variable models using only the demographic factors as predictors (controlling 

for baseline retention) were run. Then, multi-variable models including only the 

demographic predictors that were statistically significant at the 0.10 level in the previous 

stage were run separately with each intervention type and the number of pharmacist 

encounters included as predictors. The final multi-variable models were determined using 

forward stepwise variable selection, and only those factors that were significant at the 0.05 

level were included.

Results

Project sites

The majority of the 10 project clinics were Infectious Disease/HIV specialty (70%), Ryan 

White (70%), Federally Qualified Health Center (FQHC), or FQHC look-alike clinics (60%) 

and were located in urban settings (80%). Project clinics served a median of 1186 

[interquartile range (IQR): 1099–2391] patients with HIV and 2872 (IQR: 1123–8402) 

patients without HIV. All project pharmacies were community-based retail pharmacies and 

had operated a median of 2 (IQR: 1–8) years as part of a national retail chain HIV-

specialized pharmacy program. Project pharmacies served a median of 504 patients with 

HIV (IQR: 291–608) and 2074 patients without HIV (IQR: 790–4250), monthly. Each 

project site enrolled between 26 and 107 patients.

Participant demographics

Of the 765 persons enrolled in the project, the largest proportions were male (73%), non-

Hispanic black (43%), Medicaid-insured (34%), and had a median age of 48 years 

(interquartile range 38–55). A total of 680 and 625 persons were included in the pre- and 

post-implementation analyses, respectively (Fig. 1). There were no significant demographic 

differences between enrolled and included participants. Demographics for enrolled 

participants and the analytic cohorts are shown in Table 2.

Model interventions

There were 720 CMRs and 904 other medication therapy reviews conducted during the post-

measurement period. There were 5166 model interventions including 248 adherence support, 

1104 pharmacist–patient action plans, and 3814 pharmacist–clinic action plans. Participants 

received a median of five interventions (IQR: 3–9). One hundred eleven persons received ≥1 

adherence support, 317 received ≥1 pharmacist–patient action plans, and 598 received ≥1 

pharmacist–clinic action plans. Six hundred twelve persons received more than one 
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intervention and 310 persons received more than one type of intervention during the 

measurement period.

Retention in care

Overall, retention in care improved 12.9% from 60.7% to 68.5% (p = 0.002), pre- to post-

model implementation. Retention improved among persons aged ≥50 years [12.3% increase; 

62.5–70.2% (p = 0.029)], males [13.9% increase; 60.4–68.8% (p = 0.005)], persons seen in 

the Ryan White/-ADAP clinics [22.4% increase; 63.9–78.2% (p = 0.023)], and non-Hispanic 

black persons [22.6% increase; 59.7–73.2% (p < 0.001)] (Table 3). Of the 267 people who 

were not retained during the pre-implementation period, 147 (55.1%) were retained post-

implementation.

Factors associated with retention in care post-model implementation

After adjusting for baseline retention, non-Hispanic black persons [ARR 1.27, 95% 

confidence interval (CI) 1.08–1.48] and persons classified as “other or unknown” race (ARR 

1.30, 95% CI 1.07–1.57) were more likely to be retained in care during the post-

implementation period compared with non-Hispanic white persons. Persons with one or 

more pharmacist–clinic action plan (ARR 1.51, 95% CI 1.18–1.93) and persons with three 

or more encounters with the pharmacist (ARR 1.17, 95% CI 1.05–1.30) were more likely to 

be retained in care when compared with persons who did not receive a pharmacist–clinic 

developed action plan and those who had less than three pharmacist encounters, respectively. 

Neither adherence support nor patient–pharmacist action plan alone was significantly 

associated with retention (Table 4).

Final multi-variable models

In the model that included only the demographic factors as predictors (after controlling for 

baseline retention), non-Hispanic black race/ethnicity (ARR 1.27, 95% CI 1.09–1.48) and 

race/ethnicity classified as “other or unknown” (ARR1.36, 95%CI 1.14–1.63) were the only 

factors significantly associated with post-implementation retention. None of the 

demographic factors remained significant in the multivariable model that included 

pharmacist–clinic action plan as a predictor. In the model that included the number of 

pharmacist encounters as a predictor, race/ethnicity was the only demographic factor that 

remained significant. The ARR for the number of pharmacist encounters (in the model that 

included both baseline retention and race/ethnicity) was 1.12 [95% CI 1.00–1.24 (p = 

0.047)].

Discussion

The PCHCM sought to provide patient-centric HIV care by: building strong working 

relationships between community pharmacists and clinicians; addressing HIV medication 

therapy-related problems with the goal of collaborative action planning between community 

pharmacists and clinicians; addressing patients’ medication-related concerns; and providing 

patients additional pharmacist-led adherence support. One of the goals of the model was to 

improve participants’ retention in HIV care. Before model implementation, retention among 

participants was similar to national estimates at 60% and improved to 68%, post-
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implementation. While lower than the national retention in care goal of 90%, there was an 

overall relative increase in retention of 13%.10

The model may have improved retention by involving each of the three pivotal parties in 

patients’ care: patients, pharmacists, and clinic providers. First, pharmacists worked to 

increase patients’ ability to self-manage their disease states and adhere to medication 

regimens. Studies have shown that patients who are more activated are more engaged in care 

and have better health outcomes.18,19 Second, strong patient–provider relationships defined 

by trust and good communication have often been cited as facilitators to retention.20–23 The 

model sought to build stronger relationships between both the pharmacists and patients, and 

between the pharmacists and clinic providers. Finally, enhanced personal contact with 

patients has been shown to increase retention.24

Although retention outcomes did not vary substantially among demographic groups or 

intervention categories pre- to post-implementation, the 23% increase in retention among 

non-Hispanic black persons is of particular note. Post-implementation retention among this 

group was 73%, which was higher than national estimates of 54% among non-Hispanic 

black persons.25 This increase is important because failure to remain in care may contribute 

to disparities in survival, HIV transmission, and a higher incidence of new infections among 

this population.26 A 2016 modeling study estimated that increasing the proportion of 

persons diagnosed with HIV in care can avert 52% of new infections.27 Because black 

persons make up the greatest proportion of persons with HIV, retaining this population in 

care is critical to managing HIV in the United States.

The project results should be viewed in light of its limitations. First, a convenience sample 

was used, limiting generalizability. Second, project pharmacies provided services in-kind; 

the pharmacists were not reimbursed for model services, which may be required to scale this 

model. The measurement period for the analysis was limited to 1 year; because time has an 

impact on attrition, a longitudinal evaluation is needed to determine if the model has long-

term effects. Many of the demographic subgroups were small; the analysis may have lacked 

the power needed to detect differences among these smaller groups. Finally, the PCHCM 

was a demonstration project, not a research study; the pretest–post-test evaluation design is 

not as strong as a study with control groups.

In conclusion, the PCHCM demonstrated how collaborations between community-based 

pharmacists and medical providers can lead to increased retention in HIV care. This model 

of care may be particularly useful for non-Hispanic black persons, who often are less likely 

to be retained in care.
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FIG. 1. 
Flow diagram of inclusion in pre- and post-implementation retention in care analysis. *CMR 

= Comprehensive Medication Review. All persons who completed an initial CMR and who 

filled prescriptions at the project pharmacy were considered enrolled in the project. †Four 

hundred thirteen people had a documented date of HIV diagnosis ≥12 months before the 

initial CMR/enrollment date. There were 311 persons with a missing HIV diagnosis date; of 

these persons, 40 were excluded because they had no indication that they were HIV 

diagnosed ≥12 months before the initial CMR/enrollment date (no clinic visit of any kind, 

no HIV viral load or CD4 laboratory test result, no ARV prescriptions filled). ‡Persons were 

censored in the post-implementation period before they accrued sufficient follow-up time to 

meet the retention in care definition and were excluded from the analysis. Persons were 

censored for the following reasons: 1 was immediately censored, 7 people died, 2 were too 

ill, 12 moved out of the area, 10 transferred care to another clinic, 3 voluntarily withdrew 

from project, 18 were no longer filling prescriptions at the project pharmacies, and 6 were 

censored according to the censoring criteria for the 2 sites that did not collect censoring data.
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Table 4.

Factors Associated with Retention in Care in the Post-Implementation Period, After Controlling for Baseline 

Retention

Characteristic ARR LCI UCI p

Age, years

 18–24 0.93 0.67 1.31 0.692

 25–34 0.96 0.82 1.12 0.567

 35–49 0.96 0.85 1.08 0.475

 ≥50 ref — — —

Gender

 Male ref — — —

 Female 1.00 0.89 1.13 0.966

 Transgender 0.95 0.64 1.40 0.787

Race/ethnicity

 Black, non-Hispanic 1.27 1.08 1.48 0.003

 White, non-Hispanic ref — — —

 White, unknown ethnicity 1.15 0.92 1.43 0.228

 Hispanic 1.10 0.89 1.37 0.379

 Other/unknown/missing 1.30 1.07 1.57 0.007

Medical insurance

 Medicaid 0.92 0.78 1.09 0.335

 Medicare 1.03 0.84 1.27 0.793

 Multiple 0.88 0.72 1.07 0.207

 Ryan White/ADAP 1.10 0.93 1.31 0.265

 Private insurance ref — — —

 Uninsured/unknown/missing 0.93 0.77 1.13 0.474

CMR

 ≥2 0.95 0.77 1.17 0.606

 1 ref — — —

Other medication therapy review

 ≥2 1.08 0.96 1.21 0.223

 1 ref — — —

Adherence support

 ≥1 1.10 0.96 1.25 0.167

 0 ref — — —

Pharmacist-patient action plan

 ≥1 1.01 0.91 1.12 0.833

 0 ref — — —

Pharmacist-clinic action plan

 ≥1 1.51 1.18 1.93 0.001

 0 ref — — —

Encounters with pharmacist
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Characteristic ARR LCI UCI p

 ≥3 1.17 1.05 1.30 0.004

 1–2 ref — — —

ADAP, AIDS drug assistance program; ARR, adjusted risk ratio; CMR, comprehensive medication review; LCI, lower confidence interval; UCI, 
upper confidence interval.
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