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KEY POINTS

� Adolescents and emerging adults continue to represent a substantial proportion of new
HIV diagnoses.

� HIV self-management is critical and complex, particularly during adolescence and
emerging adulthood.

� Youth can now lead essentially healthy lives with currently available HIV medical care reg-
imens, but there are many challenges to effectively managing HIV.

� For youth living with HIV, self-management goes beyond activities specifically related to
treating and caring for HIV along the treatment cascade and includesmanaging substance
use and sexual health because of the impact these activities have on HIV transmission and
disease progression.
SELF-MANAGEMENT FRAMEWORKS FOR YOUTH LIVING WITH HUMAN
IMMUNODEFICIENCY VIRUS

Great progress has been made over the past 30 years in the prevention and treat-
ment of HIV. Combination antiretroviral treatment (ART) has transformed infection
with HIV from a rapidly debilitating, fatal disease into a chronic condition with
high potential for a healthy life for multiple decades.1,2 Combined with widely avail-
able, accurate and rapid HIV-testing, preexposure prophylaxis (PrEP) for individuals
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MacDonell & Naar760
at high-risk, and universal viral suppression for those infected, an AIDS-free gener-
ation and the end to the global AIDS epidemic are ambitious, but achievable na-
tional and global goals.3,4 Despite growing optimism about this potentially
achievable outcome, the epidemic remains a major cause of morbidity and mortal-
ity worldwide, particularly among adolescents and emerging/young adults (here-
after called “youth”) and disproportionately among sexual, gender, and/or racial
and ethnic minority youth.5 Between 2014 and 2018, new HIV diagnoses actually
decreased 15% among youth (ages 13–24) overall. Despite this, in 2018, 21% of
all new HIV diagnoses in the United States and dependent areas were among youth
ages 13 to 24, with gay and bisexual young men disproportionately represented in
new diagnoses.6

Managing Human Immunodeficiency Virus Among Youth

Adolescents and emerging adults represent a substantial proportion of new HIV di-
agnoses, but nearly half of all youth living with HIV in the US are not aware that
they are infected.6 Even among those who are aware of their HIV-positive status,
far too many struggle with managing HIV as many do not seek treatment, do not
remain in treatment over time, fail to take ART as prescribed, particularly over the
long-term, and are ultimately not able to achieve HIV viral suppression.6 Viral sup-
pression occurs when ART reduces a person’s HIV in the blood to an undetectable
level, and is essential to maintaining the health of the infected person and preventing
further transmission of the virus to other people.7 The Centers for Disease Control
and Prevention (CDC) estimate that only 63.3% of adolescents and emerging adults
ages 13 to 24 years with diagnosed HIV infection have achieved viral suppression (in
this case, as defined by viral load <200 copies/mL of blood).8 In 2018, for every 100
young people living with HIV in the US, 55 knew their HIV status, 79 received some
HIV medical care, 58 were retained in care, and 60 were virally suppressed.6 In a
recent study of 1411 young people living with HIV ages 12 to 24 across the US,
75% were linked to HIV medical care at adolescent HIV care sites, 59% were
engaged in care, and 34% were retained in care. However, only 34% had started
ART and 12% had attained viral suppression.9 These findings strongly suggest
that even after youth are linked to an HIV medical care program, a low proportion
demonstrate successful disease management including taking ART to achieve viral
suppression and attending HIV clinical health care appointments.
The CDC has noted numerous challenges that may make it particularly difficult

for adolescents and emerging adults to access the tools they need to manage
HIV.6 Complex, multilevel factors beyond just individual-level factors may
contribute to disparities in HIV rates, morbidity, and mortality, particularly in sexual,
gender, and/or racial minority youth.10 Within US samples, barriers may include so-
cial and economic challenges such as low income, recent homelessness, recent
incarceration, and/or lack of or unstable health insurance.6 These barriers may
be even more significant in minoritized communities because of various forms of
discrimination such as homophobia and transphobia. Discrimination may result in
a lack of culturally responsive health care,11 and unequal and unfair treatment
across social systems such as housing, education, and criminal justice.10,12 To
end the HIV epidemic, we must find better ways to reduce the risk of HIV transmis-
sion, link youth to HIV health care, improve adherence to the HIV care regimen, and
keep youth retained in care and adherent to medication over time with the goal of
viral suppression. Moreover, we must continue to recognize that sexual, gender,
and/or racial/minority youth face significant disparities in all steps of HIV prevention
and treatment and beyond.
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Managing Substance Use and Sexual Risk Among Youth Living with Human
Immunodeficiency Virus

Substance use, particularly marijuana, tobacco, and alcohol use, has been found to be
common among youth living with HIV,13–17 with higher substance use associated with
unsuppressed viral load in US and global samples of people living with HIV.18 Nearly
25% percent of youth living with HIV reported weekly or greater alcohol use in a large
multi-site study of youth in clinical care across the United States.19 Moreover, in this
study, nearly 33% of youth reported weekly or more frequent tobacco use, 27.5% re-
ported marijuana use, and 22.5% reported other illicit drug use. Young men-who-
have-sex-with-men were more likely to report each substance use behavior, while
transgender women were more likely to report marijuana and other illicit drug use
than youth in other demographic categories. Overall, youth living with HIV who were
involved in the criminal justice system had unstable housing, engaged in condomless
(risky) sex, and/or did not take ART as prescribed by their HIV care physician were
more likely to use substances in this study.
Substance use may havemultiple detrimental social, psychological, and health con-

sequences for youth living with HIV.19 Alcohol use, in particular, has been found to
have synergistic and additive effects on health and common HIV-related comorbid-
ities.20 Studies with adults living with HIV demonstrate a relationship between alcohol
use and accelerated HIV disease,18,21,22 and there is increasing concern about the
detrimental effects of HIV and alcohol use on brain functioning.23 Alcohol use has
also been linked to increased risk behaviors for HIV transmission,24 poor adherence
to ART,25 worsening disease progression,26 and has been found to impact HIV care
and outcomes at every level (HIV testing, diagnosis, connection to HIV health care,
HIV treatment, and viral suppression).20

Within adolescents and emerging adults, we know that risk behaviors tend to clus-
ter, with substance use behaviors often cooccurring with other risk behaviors22 and
linked to increased sexual risk behaviors in samples of youth in the US.18,27,28 Alcohol
use, in particular, has been associated with increased risk of engaging in unprotected
sex.24,29 Higher prevalence of sexually transmitted infections (STIs) has also been
linked to substance use frequency and/or problematic level of substance use among
youth living with HIV in clinical care settings, particularly alcohol, marijuana, and other
drugs.30 Overall, navigating their developing roles as sexual beings is complex for all
youth, but even more so for youth with chronic diseases impacting sexual activity or
youth whose sexual orientation may increase their likelihood of sexual activity with
HIV 1 individuals.31 Among adolescent sexual minority males (ages 14–19), one of
the groups of youth at elevated risk for HIV transmission in the United States, a recent
meta-analysis found that an estimated 67% recently had sex. Among these youth,
44% had condomless anal intercourse within the past 6 months, 50% did not use a
condom at last sex, and 32% used alcohol or drugs during their last sexual experi-
ence.32 Despite these increased risks in adolescents and emerging adults, particularly
sexual minority youth, there is insufficient research focused on their unique HIV risk
and prevention needs; moreover, research evaluating sexual risk-taking, and even
more so emerging sexual health needs, among youth living with HIV is limited.
Self-Management of Human Immunodeficiency Virus as a Multi-Faceted Chronic
Condition

Despite the multiple challenges facing youth living with HIV, they can now lead essen-
tially healthy lives with currently available HIV medical care regimens. To achieve this
goal, a youth must determine their HIV status and become committed to the managing
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points along the HIV treatment cascade. The “HIV treatment cascade,” sometimes
referred to as the “HIV care continuum,” is a model of the steps people living with
HIV go through from initial diagnosis of HIV to achieving viral suppression (Fig. 1).
Once HIV-positive status is confirmed, the youth must immediately engage with the
HIV care system, initiate ART, and comprehend and embrace the necessity of proper
medication adherence, be retained in HIV care, and, finally, maintain viral suppression.
Collectively, these steps along the HIV treatment cascade are also what has been
called, HIV self-management, defined as “strategies to help individuals .and their
caregivers better understand and manage their illness and [/or] improve their health
behaviors.”33 This is critical for youth living with HIV because higher self-
management has been linked to better adherence to ART, successful viral suppres-
sion, and more consistent condom use.34

For youth living with HIV, self-management goes beyond activities specifically
related to treating and caring for HIV along the treatment cascade (eg, taking ART,
attending clinic appointments) and includes managing substance use and sexual
health because of the impact these activities have on HIV transmission and disease
progression.17,25,26 HIV self-management is critical and complex at any age, but
may be especially challenging among adolescents and emerging adults as they
transition from a largely dependent to a more independent status (“transition to self-
management”)35 during developmental periods marked by: identity exploration and
self-focus; development of new social networks, increased opportunities and choices,
both positive and risk-laden; increased independence and risk-taking behavior
(demonstrating the highest level of risk behavior engagement among all age groups);
and, decreased parental support and oversight.36–40 Unfortunately, many youth living
with HIV have poor HIV self-management behaviors, including medication adher-
ence41,42 and retention in HIV care43 compared with other age groups. Additionally,
the prevalence of most kinds of substance use and abuse, including alcohol
use,14,19,44,45 is highest during the transition to adulthood.38

A significant substance use concern is smoking behaviors that are highly prevalent
among youth living with HIV.46 Smoking is especially concerning given the increased
risk for cardiovascular disease associated with HIV.47 Using electronic health records,
our group has shown that higher cardiovascular disease risk is associated with
elevated viral load and reduced immune function.48 Thus, in addition to reducing
smoking, self-management behaviors include general health behaviors that prevent
cardiovascular diseases such as nutrition and physical activity, as well as preventive
vaccines such as HPV and COVID-19. Additionally, youth living with HIV have to
manage side effects resulting from ART medications,49 as well as potential drug–
drug interactions if they are prescribed a medication for any chronic condition beyond
HIV (eg, cardiovascular or analgesic medication).50 As with other chronic conditions,
effective self-management is an essential aspect of managing disease, with particular
focus on illness prevention and wellness promotion.51
Diagnosed with HIV

Linked to HIV care

Retained in HIV care

Taking ART as prescribed

Viral suppression

Fig. 1. HIV treatment cascade.
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Theoretic Foundation of the Concept of Self-Management

The broad concept of self-management emerged simultaneously within the substance
abuse and chronic health condition literatures, and has particular relevance for youth
living with HIV given the developmental tasks and challenges of adolescence and
emerging adulthood. These challenges include increasing independence, shifting so-
cial and emotional supports, transition from pediatric to adult care, increased risk-
taking behaviors, and so forth, as described above. For youth living with HIV who
are also members of minoritized communities (eg, sexual, gender, and/or racial or
ethnic minority groups), these challenges may be compounded with additional explo-
ration of identity, fear of disclosure and/or stigma, and experienced or anticipated
stigma.52

Self-Management of Substance Use

In substance abuse research, approaches to prevention and intervention in young
people have shifted from social influences promoting substance use53 to cognitive-
behavioral personal and social skills needed to resist substance use.54 Current
research now identifies individual-level self-management skills such as self-control,
decision-making, self-reinforcement, and problem solving as core competencies
that protect against substance use and abuse.55,56 Self-management skills are closely
tied to increasing autonomy and agency that characterize the transition to adulthood.
These skills are not usually fully developed until adulthood, and mature at different
rates across individuals.56 There is consistent evidence from cross-sectional research
that higher self-management skills, particularly planfulness, problem solving, self-
reinforcement, and cognitive effort, are linked to lower levels of substance use.57

Higher self-management skills in early adolescence may even be protective of sub-
stance use later in adolescence and early adulthood.56 There is also evidence that
the underlying development of self-management skills is linked to neurologic matura-
tion and connectivity between areas of the brain responsible for self-control and de-
cision-making.58 Neurobiological research has found regions of the brain
responsible for self-management skills do not reach maturity until late adolescence
or early adulthood, while those brain areas associated with the processing of social
and emotional stimuli develop much earlier in early adolescence.58 This is one expla-
nation for youths’ susceptibly to risk-taking behaviors, including substance use,
particularly in the presence of peers.59

Self-Management of Pediatric Chronic Medical Conditions

The increased prevalence of chronic health conditions combined with significant re-
ductions in mortality rates for many pediatric conditions has changed how we view
chronic health conditions during adolescence and into emerging adulthood.60 More
emphasis has shifted to managing chronic health conditions over the long-term,
from childhood, through adolescence, and into the transition to adulthood. In the pe-
diatric chronic health condition literature, self-management emerged as a term to
broaden the focus from treatment compliance,61 to medication adherence, and finally,
to the range of skills necessary to independently manage a chronic medical condi-
tion.62 Self-management of chronic health conditions refers to the ability to manage
symptoms, treatments, lifestyle changes, and consequences of health conditions,63

take responsibility for one’s own health, and use resources effectively toward living
a healthier life. This requires skills around problem-solving, goal-setting, and action-
planning,64 as well as specific health behaviors required to effectively manage illness
(eg, medication adherence, appointment-keeping).
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Self-management may be a particularly useful conceptual framework for adoles-
cents and emerging adults with chronic health conditions, as it assumes autonomy
and increasing responsibility for one’s own health decisions during the transition
from childhood to adulthood. Most chronically ill youth and their caregivers coordinate
much of their health care themselves; moreover, many chronic care models that have
been incorporated into health care services and clinics do not address the specific
needs of youth, particularly as they transition to increasingly independent care.65 Ad-
olescents and emerging adults face various physical, emotional, and social changes
that are often particularly challenging for youth living with chronic health conditions
and may negatively impact illness self-management. However, research on youth
with chronic conditions has also identified multiple factors that may facilitate better
self-management behaviors, including psychosocial factors (eg, higher self-efficacy,66

positive attitude toward illness,67 perception of self as “normal” compared with
peers68), knowledge about their illness, more effective coping skills, and sharing
self-management tasks with parents during the transition to independence.69

Adapting Frameworks for the Self-Management of Human Immunodeficiency
Virus in Youth

Self-management of HIV, and relatedly substance use and sexual health, during
adolescence and emerging adulthood is often complicated by the physical, cognitive,
and social changes that occur during the process of adolescent development and the
challenges associated with both adolescence and emerging adulthood. The concept
of self-management emerged from various literatures, most notably substance use
and chronic health condition management. A guiding self-management framework
may be useful to understand how components of self-management interact and
combine to influence HIV-related health behavior and HIV clinical outcomes. Several
frameworks have been proposed to illustrate the self-management of HIV in adoles-
cents and emerging adults. These frameworks emphasize different barriers and facil-
itators to self-management, with varying strengths and weaknesses based on their
approaches to understanding HIV self-management.

Five components model
The Five Components Model (Fig. 2) was derived from the National Institute of Nursing
Research’s workshop on improving the quality of life for individuals with chronic health
conditions.33 In this model, self-management is viewed as multiple strategies to help
people with chronic conditions and their caregivers better understand and manage
their illness and improve their health behaviors. Thus, this model includes the consid-
eration of factors, largely individual-level, that may hinder or facilitate effective illness
self-management. Naar, Parsons, and Stanton70 adapted this model for youth living
with HIV, proposing 5 essential skills around illness self-management. These essential
skills include: problem solving, decision making, resource utilization, forming of a pa-
tient/health care provider partnership, and taking action.51,71 Problem solving involves
understanding the problems, options, as well as downsides and advantages of each
option or behavior. This is linked to both decision-making or the youth deciding what
works best for themselves, and resource utilization, or the logistical and financial fac-
tors that may impact the initial decision. The provider relationship is linked to all steps
within this model, and all components have reciprocal associations with one another,
ultimately leading to actions taken or not taken to manage HIV. Every step of the HIV
treatment cascade, as well as the HIV prevention cascade, requires youth living with
HIV to make decisions to engage with the health care system and/or to modify their
behaviors; that is, every step requires active self-management. As described earlier,
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Fig. 2. Five components model of HIV self-management.
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few youth actually progress along the HIV treatment cascade from HIV diagnosis to
viral suppression.6,8,9 Moreover, they may be engaging in other risky behaviors
such as substance use that interfere across all points in the cascade.19 In short, these
youth are not effectively self-managing their behaviors and not achieving suppressed
viral load.
There are many reasons why youth living with HIV may not be effectively self-

managing their lives, including impaired problem-solving, decision-making, and/or
action-taking. Improved executive function could impact all of these skills positively
and may be one important key to improving overall self-management in youth. Exec-
utive functioning develops over time as youth mature into adulthood and includes the
ability to hold and operate on goal-relevant information in short-term memory, main-
tain attention in the face of distraction and impulses and flexibly change behavior in
response to changing reward contingencies.72 Better executive functioning in youth
is related to better self-control over impulsive behavior, such as drug use and unpro-
tected sex,73,74 and research in older adults suggests that executive functioning is
supportive of prospective memory ability, critical to adhering to medical regimens.75

The Five Components Model may be particularly useful for understanding
individual-level factors, especially those linked to executive functioning and other
cognitive skills (eg, planning, organization) that have been found to impact HIV self-
management. However, the model does not extend beyond problem solving, decision
making, and the overall contribution of the relationship with health care providers to
explain and illustrate self-management. Further, it is not specific to adolescents and
emerging adults other than executive functioning and other cognitive factors generally
develop and improve over the lifespan,72 and have been linked to HIV self-manage-
ment.76 Themodel does not include other important influences on health behavior dur-
ing adolescence and emerging adulthood, such as knowledge of HIV and HIV
management, motivation for HIV self-management, influence of peers, and HIV-
related stigma. The Five Components model also does not incorporate other impor-
tant aspects of self-management, namely substance use and sexual-risk-taking
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behaviors, that have been found to be highly influential on HIV self-management and
viral suppression. Naar, Parsons, and Stanton70 developed a measurement approach
for this Five Components model for a multi-site NIH-funded research program called
“Scale it Up.” Data analysis for the measurement model is in progress for a diverse
sample of young men who have sex with men and young people living with HIV.
DEVELOPMENTALLY TAILORED INFORMATION-MOTIVATION-BEHAVIORAL SKILLS
MODEL

According to the Information-Motivation-Behavioral Skills (IMB) model (Fig. 3),
behavior change results from the joint function of 3 critical components: accurate in-
formation about risk behaviors (eg, risks of not taking ART as prescribed) or their
replacement health behaviors (eg, benefits of taking ART), the motivation to change
behavior, and the perceived behavioral skills necessary to perform the behavior (eg,
self-efficacy).77 Thus, the IMBmodel posits that behavior or behavior change, typically
optimal medication adherence, results from adequate information, motivation to
adhere, and perceived and objective ability to adhere. IMB has been used extensively
to understand health behavior in diverse groups of people with HIV, including adults in
the Deep South,78 adults beginning PrEP,79 youth starting ART,80 and people out of
HIV care.81 The IMB model has been the foundation of many HIV adherence interven-
tions82,83 and has also been used as a theoretic basis in multiple other studies
involving youth with chronic health conditions.80,84–86 Despite this, there are limited
studies of self-management behaviors beyond medication adherence, particularly in
adolescents and emerging adults living with HIV.
Our group has proposed a developmentally tailored IMBmodel shown here (Fig. 4) to

address HIV and alcohol self-management specifically among emerging adults. Self-
management is conceptualized as the intersection of core competencies (skills)
including self-control, decision-making, self-reinforcement, and problem-solving, and
health behaviors including appointment and medication adherence, moderation of sub-
stance use, reduced sexual risk behavior, and other general health behaviors (eg, sleep).
These core competencies and health behaviors were derived from both the substance
use and chronic health condition management literatures. Within this model, improved
self-management leads to both viral suppression and better alcohol use trajectories, or
reductions in the escalation of drinking over time and into adulthood. The developmen-
tally tailored IMB model also includes information about HIV self-management,
including knowledge about HIV and the HIV care regimen, knowledge about alcohol
and HIV, and the perceived burden of self-management. Themodel includes key factors
related to youths’ developmental stage, specifically youth-specific motivation, or risk
perceptions, personal attitudes, personal intentions, social, age-related, and cultural
norms, peer values, and stress and stigma. Higher levels of motivation and information
are, in turn, associated with better self-management, and improved HIV and alcohol
outcomes. Finally, multiple demographic factors such as age, biological sex, race/
ethnicity, and sexual and gender identity are proposed as potential moderating factors
of the variables and associations within the model.

Human Immunodeficiency Virus Self-Management Interventions for Youth

Most studies of self-management interventions have focused on adults, and the inter-
vention literature for youth is still in its infancy. A recent systematic review87 of self-
management interventions for youth living with HIV identified 12 RCTs that addressed
HIV knowledge and beliefs, self-regulation, or utilization of resources, with most con-
ducted in the United States. Intervention response was highly varied and very few
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Fig. 4. Developmentally tailored IMB model.
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showed effects on viral suppression. For the present article, we identified the few in-
terventions reviewed in Crowley and Rohwer87 that have shown promise either in full-
scale RCTs or in rigorous pilot trials. We also conducted a systematic literature search
for any RCTs or rigorous pilot studies fitting the same parameters that were published
after the systemic review,87 but no additional studies were identified. Later in the dis-
cussion, we describe the RCTs and rigorous pilot studies included in the Crowley and
Rohwer87 systematic review. These include studies using Motivational Interviewing,
supportive accountability, and mindfulness.
Motivational interviewing (MI) is a collaborative, goal-oriented method of communi-

cation with particular attention to the language of change88 that has been adapted for
adolescents and emerging adults.89 MI provides a highly-specified, evidenced-based
framework for improving patient–provider communication and promoting behavior
change by strengthening a person’s intrinsic motivation in an atmosphere of accep-
tance and compassion. Healthy Choices is a 10-week, four-session manualized inter-
vention that combines MI with personalized feedback on client behavior and goal
setting90 to improve adherence to ART, sexual risk, and substance use in youth living
with HIV. In a multi-site randomized trial, youth ages 16 to 24 who were randomized to
Healthy Choices plus multidisciplinary specialty care improved viral load at 6 months
(3-months posttreatment) compared with youth receiving such care alone.91 Although
in the pilot trial, effects were maintained at 9 months (6 months posttreatment),92 viral
load improvements were not sustained in the larger trial.91 However, the intervention
showed effects on other self-management domains including alcohol use, marijuana
use and condom use over 15 months of follow-up.93,94 In a subsequent comparative
effectiveness trial, youth were randomized to home-based delivery of Healthy Choices
versus office-based delivery using community health workers.95 In this trial, the
Healthy Choices intervention resulted in improvements in viral load and alcohol use
over 12 months. Unexpectedly, the clinic setting outperformed home-based delivery.
Of note, participation in the Healthy Choices intervention was also associated with re-
ductions in perceived stigma.96 Healthy Choices has been adapted for Thai youth97

and shown to have effects on sexual risk behavior,98 but its effect on adherence
and viral load has not yet been tested in a randomized trial.
The Motivational Enhancement System for Adherence (MESA) is a computer-

delivered MI intervention designed to prevent self-management problems in youth
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newly beginning ART. Two 30-min sessions are delivered 1-month apart and are
based on the Information-Motivation-Behavioral Skills model. The intervention is
tailored in several ways99: (1) youth choose an avatar who serves as a virtual coun-
selor; (2) the interactive intervention is individualized based on MI principles (eg, the
avatar reflects participants’ motivational language and affirms behave change inten-
tions); (3) participants are routed through arms of the program based on their ratings
of importance and confidence, and choices for goal setting; (4) participants receive
personalized feedback and ART information based on their recent medical information
and response to an HIV treatment knowledge questionnaire; (5) participants may
choose to read through the intervention screens or be read to, based on their literacy
level and choice; and (6) all intervention content was reviewed by youth advisory
groups across the country as well as medical, nursing, and psychosocial providers
to ensure appropriate tailoring for the cultural context of adolescent HIV in the United
States (eg, age appropriateness of language; appropriateness for ethnic and sexual
minority youth). In a pilot randomized trial80 comparing MESA to a similar computer
program targeting nutrition and physical activity in young people living with HIV
ages 16 to 24, effect sizes for viral load suppression were medium to large at 3 and
6-month follow-up. MESA is currently being tested in a multi-site full-scale trial. Pre-
liminary outcomes suggest that both MESA and the nutrition/activity control group
had significant viral load reductions from baseline, which is expected given these
youth are newly starting or restarting ART.100 Control participants had a significantly
greater initial decrease immediately following baseline (and starting ART), but MESA
had a greater reduction from baseline to post-intervention (3 months). Analyses are
ongoing, but results also suggest that the MESA group may have longer sustained re-
ductions in viral load, out to 12 months post-baseline. Additionally, MESA showed sig-
nificant improvements post-intervention for HIV treatment knowledge and motivation
(as importance 1 confidence) for adherence to ART.101

Belzer and colleagues (2014)102 found that 3 months of cell phone support calls with
incentives for answering calls was so effective in improving self-management and viral
load compared with standard care that effects were significant at 3 and 6 months in a
small sample of 37 youth living with HIV ages 16 to 24. A sequential multiple assign-
ment randomized trial is underway to detangle the effects of text messaging and cell
phone support with and without incentives.103 This trial is also exploring the impact of
tapering, or gradually reducing the number of text messages or cell phone support
calls received as part of the intervention.
Webb and colleagues104 randomized 72 young people living with HIV ages 14 to

22 to a mindfulness-based stress reduction (MBSR) group program or to a health ed-
ucation program matched for format, session number, and length. The 9-session
MBSR program included didactic material on mindfulness, experiential practice of
mindfulness techniques, and discussions on the application of mindfulness to
everyday life. Youth in the MBSR condition were more likely to maintain or reduce
viral load than the control group, though self-management was not directly
assessed.
To our knowledge, there are no controlled trials of interventions to improve appoint-

ment adherence or retention in care. However, one pilot study105 comparing 2 ses-
sions of MI delivered by a peer with MI delivered by a master’s level clinician found
both groups to improve appointment adherence 1-year postintervention. Interestingly,
the peers achieved even higher rates of MI fidelity than the clinicians, suggesting that
community health workers could deliver the intervention with proper training and su-
pervision. Although intervention studies addressing smoking, nutrition, and physical
activity are beginning to emerge in adults, to our knowledge there are no randomized
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trials on smoking cessation or physical activity and nutrition interventions in youth
living with HIV.

Clinical Implications

HIV is a multi-faceted disease that creates multiple challenges for adolescents and
emerging adults to overcome. Self-management of HIV requires success in multiple
domains of health behaviors including medication adherence, retention in HIV care,
sexual risk reduction, substance usemoderation or abstinence, and general health be-
haviors such as physical activity, nutrition, and vaccine acceptance. Models of self-
management suggest several potential intervention targets. First, having accurate
and comprehensive knowledge of the health behaviors required for chronic health
condition management and general physical and mental health improvements is a
necessary if not sufficient condition. Information should be provided in an interactive
way to avoid an “information dump.” Motivational Interviewing (MI) approaches sug-
gest providing information in small chunks and eliciting feedback after each
chunk.88,106,107 The teach-back method108 is another approach to address health lit-
eracy and recommends asking the patient to repeat back health information in their
own words.
With regards tomotivation,MI addresses intrinsicmotivationbyeliciting and reinforc-

ing motivational language, emphasizing autonomy, and boosting self-efficacy with af-
firmations.109 Examples of interventions to boost extrinsic motivation include
contingency management approaches (ie, the young person receives monetary re-
wardsor vouchers for abstinence to substanceuseor viral suppression).110Historically,
extrinsic motivation and intrinsic motivation were thought to be polar opposites, with
the former undermining the latter. However, investigations about intrinsic and extrinsic
motivation in young persons have shown them to be separate phenomena, and not
inversely related.111 Targeting both aspects of motivation may have a synergistic ef-
fect.112 Cognitive-behavioral skills building interventions may be used to increase
self-management competencies.113 and may be adapted to mHealth formats.114

Finally, further research is necessary todevelop interventions tomanage stress, stigma,
and microaggressions, though mindfulness interventions show some promise.104
SUMMARY

Although highly treatable with simplified medication regimens, HIV self-management
includes complex and related behaviors including retention in care, medication adher-
ence, managing substance use including tobacco, sexual health behaviors, and gen-
eral health behaviors such as nutrition, physical activity, and vaccines. MI approaches
show significant promise in addressing many aspects of HIV self-management in
youth, but further research is necessary especially in the domains of retention in
care, tobacco use, and general health behaviors. MI-based interventions typically
address several points along the proposed frameworks including information, motiva-
tion, and problem-solving. However, intervention development around critical compo-
nents of self-management particularly in the skills domain is necessary to advance the
field. Further intervention development to target stress, trauma, stigma and racism,
and micro-aggressions is warranted. There are very few studies testing self-
management constructs beyond information and behavior. Further research is neces-
sary to test components of self-management and to assess mechanisms of interven-
tion effects across these self-management frameworks. Finally, self-management
frameworks were largely developed with samples from Western countries. The appli-
cability of these constructs globally requires further study.
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CLINICS CARE POINTS
� Assess the multiple behaviors necessary for the self-management of HIV

� Provide information associated with sexual risk, smoking, and other substance use, and
general health behaviors in addition to medication adherence and retention in care

� Use empathic and autonomy-supportive communication to ensure alliance in the patient–
provider relationship

� Address stressors including stigma, racism, and microaggressions

� Consider motivational interviewing and contingency management to increase motivation
for self-management behaviors

� Find resources for cognitive-behavioral skills building interventions to address core
competencies
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