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Consider the case of a 21-year-old man diagnosed with HIV 
infection in June 2009. He entered care at the HIV clinic in 
August 2009, with a plasma HIV RNA level of approximately 
100,000 copies/mL and a CD4+ cell count of 78/µL. He initi-
ated antiretroviral therapy, and his viral load was undetectable 
in November 2009 and February 2010; his CD4+ cell count 
increased to 376/µL and 455/µL, respectively, at these visits. 
From a global perspective of the HIV care continuum, he 
rapidly and successfully spanned the successive steps from 
diagnosis through viral suppression. However, he then missed 
several visits and returned to the clinic in November 2010 
with an HIV RNA level of 22,700 copies/mL and a CD4+ cell 
count of 248/µL, after which he was lost to care for approx- 
imately 2 years despite clinic efforts to contact and locate 
him. At a visit for laboratory evaluation in November 2012, he 
had an HIV RNA level of 80,300 copies/mL and a CD4+ cell 
count of 108/µL. It was not until April 2013, 5 months later, 
that he returned to the clinic for a visit with his practitioner, 
with an HIV RNA level of 200,000 copies/mL and a CD4+ cell 
count of 64/µL. He presented with a cough, weight loss, night 
sweats, and cutaneous Kaposi sarcoma–associated lesions; 
a chest x-ray showed bilateral opacification of the lungs. 
There was no response to empiric treatment for Pneumocystis  
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The HIV care continuum (or treatment cascade) classifies 
individuals with HIV infection who are diagnosed, linked 
to care, retained in care, on antiretroviral therapy, and  
virally suppressed, to assess the effectiveness of health  
care and treatment from a population-level health per- 
spective. Initially, it was estimated that only approximately 
50% of individuals diagnosed with HIV infection are 
retained in care, and a lower percentage is virally sup- 
pressed. In an HIV clinic, retention in care should be 
addressed from a system perspective but focus on per- 
sons on an individual basis, and success in retention of a  
high proportion of individuals in care is likely to depend 
on collaboration with surrounding communities, local  
health departments, and other agencies. Two initiatives 
to improve engagement and retention in care under- 
taken at the University of Alabama at Birmingham 1917  
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Elements of the HIV Care Continuum: Improving 
Engagement and Retention in Care

jiroveci pneumonia. He was admitted to the hospital, and a 
bronchoscopy revealed pulmonary Kaposi sarcoma. This  
picture is encountered too commonly in clinical practice, in 
which as many as 50% of individuals diagnosed with HIV 
infection are lost to care.

The Continuum of HIV Care

The global process of HIV care is often referred to as a con-
tinuum, but in practice, it is more of a cascade—from a 
population-level health perspective—from higher to lower 
levels of success from the starting point of diagnosis of HIV 
infection to retention in care and achievement of viral sup- 
pression (Figure 1).1 However, individuals routinely shift within 
the framework of the cascade of HIV care, sometimes engaged 
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Figure 1. Estimated proportion of individuals diagnosed with HIV 
infection and engaged in care with or without viral suppression (top), 
and estimated proportion of HIV transmissions from individuals at 
different stages of the HIV care continuum (bottom) in the United 
States and Puerto Rico, 2012. Adapted from American Foundation 
for AIDS Research.1
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According to one study, in 2009, approximately 90% of 
cases of HIV transmission in the United States were attri- 
butable to HIV-infected individuals who were undiagnosed or 
diagnosed but not retained in care, with the latter category 
accounting for approximately twice as many cases as the for-
mer (Figure 1).5 In another study, despite efforts in outreach 
and testing and other initiatives, average CD4+ cell count at 
presentation increased among HIV-infected individuals by 
just 1.5/µL per year between 1991 and 2011, with an overall 
average of 307/µL.6 Thus, identifying HIV-infected individu-
als and engaging them in care at earlier stages of disease 
remains a major challenge, with considerable opportunities 
for improvement in testing approaches to foster earlier iden-
tification of infection, prior to disease progression. 

Linkage to and Retention in Care
With regard to linkage to care, problems are exemplified by 
the findings of a 2-year study at the University of Alabama 
at Birmingham (UAB) 1917 Clinic. Of 522 new patients who 
called to establish care at the clinic between 2004 and 2006, 
160 (30.7%) did not attend a clinic visit within 6 months of 
the initial call.7 The average time from initial call to scheduled 
visit was 28 days. This delay from call to scheduled visit was 
a major hurdle, as much can occur in an individual’s life in 4 
weeks that might dispose the individual to miss a scheduled 
visit. Project CONNECT (Client-Oriented New Patient Naviga-
tion to Encourage Connection to Treatment) was developed in 
response to this hurdle. 

In Project CONNECT, the initial hour-long social work visit 
was uncoupled from the initial hour-long medical visit (at 4 
weeks) and scheduled for within 5 days after an individual’s 
initial phone call to the clinic. In essence, individuals are wel- 
comed into the clinic, interviewed about factors such as hous-
ing, disclosure of HIV serostatus to others, substance use, and 
mental health, and questionnaires that screen for depression, 
substance use, stigma, and other issues are administered. 
Social workers are able to identify and address any potential 
barriers to care before the initial medical visit. Baseline labo-
ratory results are also obtained at this first visit. Prophylaxis 
is prescribed if needed, for Pneumocystis jiroveci pneumonia 
and Mycobacterium avium complex, and this information is 
then available at the first medical visit. Project CONNECT did 
not increase costs to the clinic, as it represented largely a 
shifting of tasks and timing in linking a patient to care at the 
clinic. 

Of the first 361 HIV-infected persons who called the UAB 
1917 Clinic after implementation of Project CONNECT, 17.7% 

in care for a prolonged period and then lost to care or only 
intermittently engaged in care, retained in care and adherent 
to antiretroviral therapy then nonadherent, and virally sup-
pressed then unsuppressed (Figure 2).2 

In practice, an individual does not simply, sequentially 
move from HIV diagnosis to linkage to care, retention in care, 
adherence to antiretroviral treatment, and then to viral sup-
pression. Further, as shown in Figure 3,3,4 the continuum of 
care in practice is dynamic at the population and individual 
levels and includes the crucial component of reengagement 
in care, emphasizing the relationships that a clinic must forge 
with individuals and agencies in the community and public 
health to coordinate the efforts that must be made to recon-
nect individuals to care. 

The National HIV/AIDS Strategy 2020 goals are shown in 
Figure 3.3,4 The goal for linkage to care from time of HIV diag-
nosis is 85% of HIV-infected individuals within 1 month, an 
ambitious target. The goals for retention in care and viral sup-
pression are 90% and 80%, respectively, of individuals with 
diagnosed HIV infection. 

Many factors influence the ability to successfully engage 
individuals in HIV care.3 These factors include individual risk 
or predisposing factors such as stigma, resilience, insurance 
status, and others. Beyond the individual, there is the influ-
ence of relationships (eg, with a spouse, significant other, or 
partner, or with peer mentors, practitioners, and clinicians), 
community-related factors (eg, education level, employment 
status, and income), health care system–related factors (eg, 
fragmentation and ease or difficulty of navigation), and health 
care policy–related factors (eg, the availability of needle-
exchange programs and if there are waiting lists for the AIDS 
Drug Assistance Program). Some of these factors, at each level 
of this socioecologic framework, are targets for interventions 
that may improve the success of care. 

Engagement in Care

Engagement in care is vital to HIV-infected individuals. Impli-
cations of poor engagement at the individual level include 
delayed receipt of and nonadherence to antiretroviral ther- 
apy, inferior CD4+ cell count and viral load outcomes, emer-
gence of resistance to antiretroviral drugs, and increased risk 
for adverse clinical events and mortality. At the population 
level, poor engagement in care is a contributor to health care 
disparities and plays a role in HIV transmission by reduc-
ing the chances of changing risk behaviors and missing the 
opportunity to reduce transmission via effective antiretrovi- 
ral therapy and accompanying reduction in HIV viral load. 

Figure 2. Health Resources and Services Administration continuum of HIV care. Steps toward and potential barriers to full engagement in care 
for HIV-infected individuals. Adapted from Cheever.2
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did not attend their scheduled visit compared with 30.7% 
before implementation; the odds ratio (OR) for not attending 
was substantially reduced on unadjusted analysis (OR, 0.48; 
95% CI, 0.35-0.68) and on multivariate analysis adjusted for  
age, race or ethnicity, sex, insurance status, location of resi-
dence, and time from call to scheduled visit (OR, 0.54; 95% 
CI, 0.38-0.76). Currently, the UAB 1917 Clinic achieves a link-
age-to-care rate of 85% to 95% of HIV-infected persons who 
call to schedule a visit, and this has been sustained over time, 
since the implementation of Project CONNECT, which is rec-
ognized by the Centers for Disease Control and Prevention 
(CDC) as an evidence-informed best practice intervention. 

Following an initial HIV clinic visit, missed visits during the 
first year of care and low CD4+ cell count at time of entry 
into care are better predictors of long-term mortality among 
persons initiating outpatient HIV care than are initial viral 
load or whether antiretroviral therapy is started in the first 
year. In a study at the UAB 1917 Clinic, hazard ratios (HRs) 
for mortality among 543 individuals initiating outpatient HIV 
care between 2000 and 2005 were 2.90 (95% CI, 1.28-6.56) 
for a missed visit in the first year after diagnosis, 2.70 (95% 
CI, 1.00-7.30) for a CD4+ count below 200/µL versus at or  
above this count, and 1.58 (95% CI, 1.12-2.22) for each 10- 
year increase in age, with initial plasma HIV RNA level and 
initiation of antiretroviral therapy (alone, not sustained treat-
ment) being nonsignificant in analysis adjusted for sex, race 
or ethnicity, insurance status, affective mental health sta-
tus, and alcohol or substance use.7 Similar data have been 
reported by others.8,9 

The effect of missed visits on mortality points to missed 
visits as a warning sign that factors in individuals’ lives 
may be interfering with their ability to remain in care. Clini-
cians—including pharmacists, nurses, social workers, and  
physicians—should reach out to a patient immediately when 
there is a missed visit. A missed visit is an easily measured 
and actionable event with profound prognostic value for 
untoward clinical events. 

Missed visits are more likely among black than white indi-
viduals. In a study by Zinski and colleagues involving 10,000 
participants at 6 US sites, black participants were more likely 
to have 2, 3, or 4 missed visits per year than white partici- 

pants.10 However, when the 2 groups were stratified by num-
ber of missed visits, the proportions of participants who  
achieved viral suppression were similar. Similar findings 
have been made in other studies.11,12 Such findings indicate 
that increased efforts to reduce missed visits among black 
individuals could help to reduce the disparities in virologic 
suppression and mortality observed between white and black 
individuals in epidemiologic studies, which aligns with a prin-
cipal tenet of the National HIV/AIDS Strategy to address and 
overcome disparities.

Current guidelines for interventions to achieve linkage to 
and retention in HIV care include monitoring of entry into 
and retention in care; use of brief, strength-based case man-
agement, focusing on the internal assets and strengths of 
an individual and applying these self-care engagement and 
adherence behaviors to linkage to care (eg, the Antiretroviral 
Treatment and Access to Services [ARTAS] model); intensive 
outreach for retention in care; and use of peer or paraprofes-
sional navigation for retention in care.13 Clinics typically do 
not have sufficient resources to implement these interven-
tions and often rely on and cooperate with the community 
and health departments to offer such services. 

One program for improving retention in care is highly 
clinic based and provides clinics with an opportunity to use 
low-cost interventions shown to have positive results. The 
UAB 1917 Clinic was 1 of 6 sites that participated in the 
CDC/Health Resources and Services Administration (HRSA)–
cofunded Stay Connected study of this program.14 Phase I 
of the program included a clinic-wide intervention involv-
ing the use of posters and brochures in waiting and exam 
rooms and brief messages from all clinic staff, all with the 
message of staying connected, attending visits, and staying 
in care. Phase II of the program consisted of patient-centered 
behavioral interventions, including enhanced contact in the 
form of personal reminder phone calls (not automated) made 
by the same clinic staff person at 7 and 2 days before each 
scheduled visit and within 24 to 48 hours after a missed visit. 
Also in phase II, skill-building learning modules for patients, 
presented in 2 brief sessions, focused on problem solving, 
communication with health care practitioners, and organiza-
tional skills. 

An evaluation that compared 
preintervention with postinterven-
tion results after phase I showed 
that there was a 3.0% improve-
ment overall in visit adherence, 
with improvements of 7.6% for 
individuals new to or reengaged 
in care, 5.5% for those with de- 
tectable viral loads preinterven-
tion, and 5.5% for those with 
CD4+ cell counts below 350/µL 
preintervention.15 Among partici- 
pants in phase II who were ran- 
domly assigned to the interven-
tion program or standard of care, 
the interventions increased visit 
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adherence from 67% to 72% overall, from 66% to 70% 
among black individuals, from 65% to 70% among women, 
from 65% to 74% among individuals with Medicare bene- 
fits, and from 66% to 71% among individuals with Medicaid 
benefits.16 

The CDC continues to build its library of best practices to 
improve linkage to and retention and reengagement in care.14 
HRSA, through the National Resource Center, has also created 
a resource for training and improving clinic-based retention 
interventions.17 

Adherence to Antiretroviral Therapy

Adherence guidelines indicate that adherence to antiretroviral 
therapy should be monitored in clinical practice through self-
reporting or pharmacy refills and not through measurement 
of drug concentrations, pill count, electronic devices, or mea-
surement of viral load (as viral load is the biologic correlate 
of adherence behavior).13,18 To improve or ensure adherence, 
barriers must be identified before an increase in viral load is 
observed; viral load is the biologic correlate of the nonadher-
ence behavior and should not be used as a screening tool 
for adherence to antiretroviral therapy. The goal is to identify 
suboptimal adherence and intervene before it reaches a level 
that results in viral load rebound. 

What should the clinician do if an individual reports “very  
good” or “good” adherence on a scale ranging from “very 
poor” to “excellent”? Available data indicate that self-reported 
adherence tends to be overestimated. Thus, individuals  
should be questioned for more specific information if self-
reported adherence is anything lower than “excellent” or 
“perfect.” There is a dose-response relationship between 
self-reported adherence and risk of virologic failure.19 A prac-
titioner may ask a patient directly how many doses have 
been missed and then question further based on the patient’s 
answer. However, it is imperative that practitioners normal-
ize missed doses and doses taken off schedule and avoid 
leading, penalizing, or pejorative comments related to non-
adherence. If a framework for open discussion and trust is 
established, there is considerably greater likelihood of identi-
fying specific challenges with adherence and troubleshooting 
with a patient to address their individual circumstances and 
challenges (eg, evening dose, weekend doses, travel-related 
nonadherence).

In current adherence guidelines,13 strategies for improving 
adherence include reminder devices and interactive com-
munication technologies; education and counseling using  
adherence-related tools; various individual, group, and peer  
education and counseling; case manager services (eg, assis- 
tance obtaining food or housing); and integration of medica-
tion management into pharmacy systems. 

Returning to the patient referenced above, in April 2013, he 
returned to the clinic with an HIV RNA level of 200,000 cop-
ies/mL and a CD4+ cell count of 64/µL and was hospitalized 
with pulmonary Kaposi sarcoma. He resumed antiretroviral 
therapy and underwent chemotherapy with good response. 
In July 2013, his HIV RNA level was 79 copies/mL and his  

CD4+ cell count increased to 253/µL. He then missed a visit 
and was called immediately by his nurse practitioner to 
find out what had happened and to encourage him to come 
to the clinic. In December 2013 when he returned to the 
clinic, prompted by the personal call, his HIV RNA level had 
rebounded to 525 copies/mL and his CD4+ cell count was 
226/µL. Since then, he has maintained adherence to clinic 
visits. In March 2014, his HIV RNA level was below 20 copies/
mL and his CD4+ cell count was 365/µL. He participated in a  
triathlon in the summer of 2014 and remains in care with 
sustained viral suppression through September 2016, when 
he was last seen in clinic. 

Summary

Engagement across the continuum of HIV care is dynamic 
and impacts individual- and population-level health. System- 
atic monitoring of engagement in care and adherence to anti-
retroviral therapy is foundational, and the prognostic value 
of missed visits and the predictive value of any self-reported 
nonadherence must be recognized. Evidence-based inter-
ventions to improve engagement in care and adherence to 
antiretroviral therapy are amenable to and should be imple-
mented in clinical settings. Ultimately, partnerships between 
HIV clinics and public health and community agencies are 
essential to improve outcomes in the continuum of HIV care, 
particularly at the community-clinical interface of linkage to 
and reengagement in care.    

Presented by Dr Mugavero in December 2015. First draft prepared from 
transcripts by Matthew Stenger. Reviewed and edited by Dr Mugavero 
in October 2016.
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