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Abstract

AIDS deaths among adolescents are increasing globally. This qualitative study investigated
the barriers and facilitators to cART adherence among Peruvian adolescents living with HIV.
Guided by a social ecological model, we analyzed transcripts from 24 psychosocial support
groups for HIV-positive adolescents aged 13—-17 years and 15 individual, in-depth interviews
with CART providers and caregivers to identify the barriers and facilitators to cART adher-
ence at the individual, family/caregiver and hospital levels. Most barriers and facilitators to
cART adherence clustered at the individual and family/caregiver levels, centering on sup-
port provided to adolescents; history of declining health due to suboptimal cART adherence;
side effects from antiretroviral drugs; and cART misinformation. Interventions to support
adolescent HIV cART adherence should begin at the individual and family/caregiver levels
and include an educational component. No adolescent living with HIV should die from AIDS
in an era of accessible cART.

Introduction

Despite a continuing global trend of fewer AIDS-related deaths in children and adults, the
opposite has occurred among adolescents aged 10-19 years, with mortality rising from 18,000
deaths per annum in 2010 to 41,000 deaths in 2015 [1]. AIDS is now the leading cause of death
among teenagers in sub-Saharan Africa [2] and UNAIDS estimates that 1.8 million adolescents
10-19 years of age are living with HIV worldwide [1]. But the success of modern HIV antire-
troviral therapy—now widely available and able to transform HIV disease into a chronic and
manageable illness—also presents new challenges as perinatally infected children enter adoles-
cence [3].

Mortality from AIDS among persons with HIV disease who have access to combination
antiretroviral regimens (cART) should be a rare event among all age groups, but compared to
adults and children alike, adolescents are less likely to achieve viral suppression, which can
eventually lead to treatment failure [4-6]. A recent meta-analysis of 50 publications with data
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from 53 countries and 10,725 adolescents and young adults found that 62% of adolescents tak-
ing HIV cART reached “adequate” adherence (defined by more than 85% of the medication
taken correctly or viral suppression [7]). Notably, the lowest average adolescent ART adher-
ences observed in that study were in North America [53% (95% CI 46-59; 1% 91%)], Europe
[62% (95% CI 51-73; I: 97%)] and South America [63% (95% CI 47-77; I: 85%)] [7].

These findings raise important questions regarding factors impeding cART adherence, and
interventions to address them. Especially for adolescents infected at birth, whom UNICEF
notes as particularly vulnerable to AIDS mortality despite having spent a decade or more with
successful HIV cART [6], the loss of health and potentially life signals a major gap in the HIV
care continuum for this population. Complicating matters, many perinatally-infected adoles-
cents will have initiated cART well after birth (and with sub-optimal regimens), presenting for
care with severe HIV disease. These adolescents may face a number of chronic clinical compli-
cations causing severe morbidity due to the effect of HIV on an underdeveloped immune sys-
tem [8].

A growing body of research over the past decade has begun to characterize the barriers and
facilitators to cART adherence among adolescents, albeit primarily in either high-resource set-
tings such as Europe [9], the United States [10] or in Sub-Saharan Africa [11-14]. In a multina-
tional review of cART in perinatally HIV infected adolescents, Agwu and Fairlie consolidate
adherence barriers to six primary domains: structural (e.g., access to healthcare; problems with
school, housing, or work; and lack of transportation to clinic visits); patient-related (e.g., cog-
nitive, emotional, behavioral, and life stage issues); provider-related (e.g., lack of multidisci-
plinary teams experienced in adolescent health); medication-related (e.g., treatment fatigue,
complex regimens involving high pill burden and dosing frequency; and unpalatability of
cART); disease-related (e.g. comorbid diseases like tuberculosis and malaria, especially in
resource limited settings); and psychological factors (depression and psychological distress)
[15]. Despite the wide applicability of these findings across settings, interventions to address
them have been elusive and no gold standard exists. Reisner and colleagues point out in their
review of cART adherence interventions for youth that a contextualized understanding of the
factors associated with non-adherence, including multi-level social analysis, is an essential step
in designing suitable interventions [16].

Social ecological systems theory [17] facilitates multi-level social analysis and could
expand an understanding of the factors related to adolescent cART adherence and help iden-
tify areas most amenable to intervention. The theory as it relates to health posits that disease
cannot be viewed exclusively at the individual level but as a reciprocal interplay between an
individual and her/his environment at multiple levels or systems, such as family, friends,
social networks, communities and culture [18]. Importantly, social ecological systems theory
and the resultant social ecological models (SEM) do not exempt individual agency but rather
view it as affecting and being affected by other factors in one’s system or ecosystem. SEM
have been used widely to understand a diversity of health issues including adolescent HIV
cART adherence [19].

In Latin America and the Caribbean, an estimated 74,000 10-19 year-olds are living with
HIV [1]. Unfortunately, limited data on cART adherence and viral suppression rates hamper
the ability to fully characterize the success of HIV care programs. But a 2015 review of the HIV
continuum of care in Latin America reported the proportion of people living with HIV/AIDS
with an undetectable viral load ranging from 12% in Venezuela to 25% in Mexico [20]; data
specific to adolescent populations are unavailable. In response to the paucity of cART adher-
ence information and interventions tailored to adolescents in Latin America, we used qualita-
tive methods guided by social ecological systems theory to understand the factors related to
cART adherence among HIV-positive Peruvian adolescents.
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Methods
Participants and procedures

Data were collected from three different sources in Lima, Peru: psychosocial support groups
for adolescents receiving HIV-cART; professional staff delivering care to adolescents taking
HIV cART; and parents/caregivers of adolescents taking HIV cART.

The adolescents group was comprised of boys and girls aged 13 to 17 years old, all of whom
were receiving their HIV care at a large urban hospital in Lima Peru. Adolescents at high risk
of or with a history of suboptimal cART adherence (as identified by their treating physician)
were invited to participate in one of two multi-session psychosocial support groups, according
to their age: one for 13-15 year-olds and the other for 16-17 year-olds. The groups, which
were conducted in a private space located at a hospital in Lima, were facilitated by women liv-
ing with HIV (henceforth “peer facilitators”) who were experienced in conducting psychoso-
cial support groups for HIV-positive persons. The groups met twice every month for 90
minutes on average over six months (12 sessions in total) and were audio recorded. Rather
than follow a structured script or traditional focus group format where participants are typi-
cally asked to respond to specific, pre-determined questions, group content was decided spon-
taneously by the adolescents during the sessions. The peer facilitator’s role was to assist in the
exploration of emergent group themes, encourage group participation, and assure mutual
respect and other group norms (e.g. confidentiality, punctuality, etc.). Emphasis was placed
on developing and nurturing mutual support among persons confronting similar or shared
experiences.

In addition to the groups, individual, in-depth interviews were conducted with a physician,
nurse, psychologist, administrative staff person and a peer counselor (a personal openly living
with HIV), all employed by the Peruvian Ministry of Health’s HIV prevention and treatment
program, as well as 10 parents/caregivers of adolescents receiving cART. The professionals
were selected because of their experience in working with adolescents receiving cART for HIV
and the perspectives they could have regarding cART adherence among this population while
the parent/caregivers, referred to the study by the professional staff, were selected because of
their experience in caring for an adolescent taking HIV cART, without regard to adherence
problems. The in-depth interviews for both the professionals and the caregivers were

Table 1. Illustrative cART adherence questions for in-depth interviews with professionals and parents/caregivers.

Audience Question
Professionals « How would you describe your experience working with adolescents with HIV?

« What are some of the health problems or opportunistic infections with which adolescents
most often present?

« How often do adverse reactions to ARV occur?

« Do some of the adolescents with HIV you know have problems with adherence?What types
of problems and why?

o When are the adolescents hospitalized?
« Have you experienced a time when two or more adolescents with HIV help each other?
Parents/ « Has your adolescent learned to care for him/herself by, for example, taking his/her pills on
Caregivers time and eating well?

« What difficulties have you perceived that your son/daughter/charge has in managing his/her
illness?

« Do you think that your son/daughter/charge knows to ask for help when s/he needs it?
« Would s/he be able to manage his/her own treatment?
« How do you help him/her take his/her ARV?

https://doi.org/10.1371/journal.pone.0192791.t001
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conducted in a private space located at a hospital in Lima, followed a semi-structured interview
guide, were audio-recorded and lasted approximately 60 minutes.

The semi-structured interview guide content was determined by anecdotal information
from previous interactions with professionals and caregivers of adolescents taking HIV cART
as well as by relevant literature. Illustrative questions related to cART adherence that were
asked of the professionals and caregivers are presented in Table 1.

Data analysis

Audio recordings from both the adolescent psychosocial support groups and the professional
and parent/caregiver interviews were transcribed verbatim and loaded into the qualitative
analysis software Dedoose [21]. Two researchers (MW and JG) first read the transcripts in
their entirety to familiarize themselves with the data and to construct preliminary codebooks.
Separate codebooks were created for the adolescent psychosocial groups and the professional
and parent/caregiver datasets given the population and data collection differences. Next a sys-
tematic, comparative and descriptive content analysis was performed by re-reading each tran-
script and applying codes to thematically similar passages of texts. Though some codes were
determined a priori, others were created de novo as new themes emerged. The text was then
aggregated by each code and extracted into matrices to allow for the identification of recurring
issues and differences in the narratives. Throughout the analysis, MW and JG met to discuss
and resolve coding conflicts.

The analysis and conceptualization of the data were guided by social ecological systems the-
ory to aid in understanding the reciprocal interplay between adolescents and their environ-
ment [22]. Once the data were extracted into matrices and consolidated into overarching
themes andthose specifically related to cART adherence were mapped onto a SEM to better
illustrate the findings.

Compliance with ethical standards

Study materials were reviewed and approved by research ethics committees at the National
Institute of Child Health (Instituto Nacional de Salud del Nifio, INSN), Lima, Peru and Har-
vard Medical School, Boston, USA. For the psychosocial groups, we obtained written informed
assent from adolescent participants and written informed consent from a parent or biological
family member; in the case a caregiver was not a biological family member, we followed guide-
lines provided by the INSN ethics committee to obtain written informed consent from a legal
guardian. For the in-depth interviews, written informed consent was obtained by the hospital
professionals and parent/caregivers. Adolescent participants received a snack during the psy-
chosocial groups and transportation stipends, and the professional staff and parent/caregiver
participants were compensated for their time.

Results

Table 2 summarizes the characteristics of the adolescents that participated in the psychosocial
support groups. In all, 18 adolescents participated, nine in the 13-15 year-old group and nine
in the 16-17 year-old group. All but two adolescents were infected with HIV perinatally: one
by blood transfusion at seven months old and another whose infection route is unknown.
Nearly all adolescents (15/18) were currently living with at least one family member, though
half had a lifetime history of residence in a group home for children with HIV. Death of one
or more of the adolescents’ parents was also common: 14/18 lost at least one parent to HIV/
AIDS.
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Table 2. Characteristics of adolescents that participated in the psychosocial support groups (N = 18).

Characteristic n | 13-15year-olds | 16-17 year-olds
(n) (n)
Sex
Female | 10 6
Male | 8 3
HIV infection route
Perinatal | 16 7 9
Blood transfusion | 1 1 0
Unknown | 1 1 0

Currently living with/in

At least one biological parent | 8 6 2

A non-parent family member | 7 2 5

Adoptive parents | 1 0 1

A non-family member | 1 1 0

Group housing | 1 0 1

Lifetime history of residence in group home for children with HIV/ | 9 2 7
AIDS

Death of at least one parent from HIV/AIDS 14 5 9

https://doi.org/10.1371/journal.pone.0192791.t1002

Additionally, we conducted 15, individual, in-depth interviews, comprised of the five hospi-
tal professionals and the ten parents/caregivers. In all, the results are based on data extracted
from the 24 group session transcripts (12 sessions for the 13-15 year-old group and 12 sessions
for the 15-17 year-old group) and 15 individual interview transcripts.

Barriers and facilitators to cART adherence were conceptualized following a SEM with
individual (adolescent), family/caregiver and hospital levels (Fig 1). For each level, themes for
barriers and facilitators are supported by illustrative quotes from the groups and interviews
(see Table 3 for additional, supporting quotes and S1 Data for the unabridged qualitative data
analysis). Participant names and other identifying information have been changed.

Individual level barriers

Life stage issues. The first barrier relates to how adolescents confronted life with the
added burden of living with HIV and cART adherence. The adolescents in this study had ques-
tions regarding their lives in the context of living with HIV, particularly regarding forming
romantic relationships or friendships with peers not living with HIV:

They enter the period of falling in love, for example, “My girlfriend will find out what I am tak-
ing. She’s going to ask me why I am taking so many pills” They say they can't lie forever. They
can say they have stomach problems. . .but it is the fear of being caught, so they abandon
[cART].

Psychologist

Even going out with friends presented challenges, with the need to hide antiretrovirals so
that friends would not see them:

...s0, I hid my medicines to be able to go out, to go with Laura and with Sara, and she noticed
that I hid my medicines just to be able to go out.

Carmen, 17
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Individual Family / Caregiver

Hospital
Barriers

* Life-stage issues

* Negative emotional state

* Negative experiences with cCART
* Lack of/mis-information (CART, HIV)

Barriers
* Lack of adult support for cART delivery
+ Caregiver’s lack of economic resources
+ Suboptimal relationship with caregiver(s)

Barriers
* Health system delays

Facilitators

* Hospitalization for
intensive support

* Peer support

Facilitators
* Personal strategies

* Having plans for the future

* History of declining health due to
sub-optimal cART adherence

Facilitators
+ Adult support of cART delivery

* Rewarding cART adherence

* Provision of information on HIV / cART

Fig 1. Social ecological model of barriers to and facilitators of antiretroviral cART adherence among Peruvian adolescents.

https://doi.org/10.1371/journal.pone.0192791.g001

Facilitator: Youre not taking [your medication] on time, why is that?
Milagros: Because I'm going out with my friends.

Milagros, 14

Negative emotional state. Resentment and anger directed towards a parent for the ado-

lescent’s HIV infection was also common and complicated the parent’s ability to ensure their
child’s medication adherence:

And when he turned 11, 12, 13 years old, he began to get up into my face telling me, “This is
your fault. You ruined me, you took my life away.” He said to me, “Why did you take me to
that hospital?” And from that point on I've been struggling [to get him to take his cART].

HIV-positive mother of adolescent

Finally, there were more generalized expressions of anxiety, intolerance and “boredom”
with the prospect of cART being a lifelong requirement, as these adolescents lamented:
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Table 3. Supplemental quotes for barriers and facilitators to cART adherence among Peruvian adolescents living with HIV at the individual, family/caregiver and

hospital levels.

Level

Individual

Family/
Caregiver

Hospital

Type
Barrier

Facilitator

Barrier

Facilitator

Barrier

Facilitator

Theme

Life stage issues

Negative emotional state

Negative experiences with cART

Lack of information/misinformation
about HIV and/or cART

Personal Strategies
Having plans for the future
History of declining health due to sub-

optimal cART adherence

Lack of adult support

Caregiver’s lack of economic resources

Suboptimal relationship with caregiver
(s)
Adult support

Rewarding cART adherence
Provision of information on HIV and/

or cART

Health system delays

Hospitalization for intensive support

Peer support

https://doi.org/10.1371/journal.pone.0192791.t003

Quote

It’s a stage of changes: the child stops being a child and starts to be an adult, adolescent, and they feel
tired of taking [their medication]. They fall in love, they get into other things and they forget to take
their medicines. And it’s worse if there is no one on top of them like their fathers, grandparents or
aunts/uncles who can remind them. They get argumentative: “I don’t want this anymore, I'm tired.”-
Administrative staff person

I want to keep my mother company and she is [in heaven].- Luz, 15

I felt that when I took a [cART] pill. . .Efavirnez. . .when I took it at night it made me feel. . .it didn’t
make me laugh but it made me. . .gave me a buzz.- Jorge, 16

My questions would be about how to take the medicines at the exact hour, what to eat, tips, guiding
me.- Blanca, 17

He has a pillbox where all his pills are sorted by week, so when it’s empty then every week he refills it
and the pills are taken at 7:30 in the morning, 7:30 at night and 9 at night. That is the usual schedule.-
Caregiver

The first thing I want to do is soldier through this. So that’s two years and then I can have a new life.
I want to get through this stage and then study mining engineering.- Pablo, 17

I asked the doctor why they were changing the medicines, and I was told that they were being
changed because I had stopped taking [my medication]. I had taken them for a week and then
stopped for a month and that’s why my illness worsened, and they gave me stronger drugs to get
better.- Lourdes, 15

The parents say, “No, he’s already a grownup, I don’t have time” and they send them alone [to the
hospital]. They say that they should get used to it, that they should get on with their things, and
sometimes we must step in since the [public insurance program] won’t attend to them; they have to
come with an adult.- Administrative staff person

If they could help me with the transportation cost; sometimes I don’t have [the bus fare]. For
example [my child’s] dentist appointment is due and I don’t have the bus fare. And if I don’t work
that day, who will pay for it? I don’t have anyone who can help. I don’t have other income.- Mother of
adolescent

Because he never understands me. He says that I am worthless, that he regrets that I was born. So, for
that reason. . .that is when we began to argue.- Carmen, 17

Moreover, since my sister always reminded me when to take [the medications], she always made sure
that I had taken them, she says, “Did you take them?” Then later, I was living with my cousin, and
she also heard the same thing and now she is also asking me, “Did you take them?” Now I don’t
forget.- Juan, 17

And they ask me, “How did we do?” And I tell them that we all got an A+ because everyone was
undetectable. So that motivates them. And I also reward them, “You all behaved well so today we
have this” and I'd ask them, “What do you want?”- Group home caregiver

The doctor told him why he had to take [the medication], and he asked for how long he had to take
the pills. [The doctor] told him that he had to take them until they found a cure, and when they find
something to cure you then you can stop taking [the pills].- Grandmother of adolescent

[T have been waiting for the medical chart] since last month when I came for the consult and now I
came here and it’s not here. I have gone to the medical chart archive twice and they have not
delivered it. Ever since I came here they have not yet brought it. I come in early since I have things to
do. I organize myself so that they can see me and there’s no medical chart. Who’s responsible? If they
were to give me the opportunity I would bring it myself and I'd be able to take better care of [my
adolescent]. . .but it is not permitted.- Grandmother of adolescent

We had an adolescent who had problems with his uncle and was homeless, so they wanted to
hospitalize him since he had no place to go. So, if they’re sick, don’t have a home, we look to shelter
them.- Nurse

Sometimes when the kids have problems at home, another [kid] who is in a better mood, who is
more secure—more emotionally secure—is supportive [of the one having problems].- Nurse

Carlos: It ruins life.

Gustavo: Yeah, for sure it ruins life. . .its such a bore. Every day I have to remember, and
that’s exactly why I can’t even go outside without [my] pills.

Carlos, 13; Gustavo, 15
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When probed further as to what stopping medication would mean to these adolescents,
there was an overarching sense of hopelessness:

Facilitator: But if you're already tired of the pills, then it’s because you want to die, is that it?

Luz: I do, yes. ..

Gustavo: It just gets tiring, same for me and the pills.

Luz: I'm going to throw myself off a cliff.

Facilitator: Who wants to die?

Luz: Me.

Gustavo: Most everyone.

Carlos: Me.

Luz, 15; Gustavo, 15; Carlos, 13

Negative experiences with antiretrovirals. Adverse reactions to the cART drugs used
included feeling “drugged” or drowsy (or conversely having insomnia or feeling “energized”),
bad flavor and nausea, vomiting or a “burning stomach” experienced after ingesting the
medication:

[The cART pills] were making me nauseous and from then on, I stopped taking my medicine.

Luz, 15
Some adolescents spoke of multiple, combined side effects:

I take Zidovudine, Abacavir, and Efavirenz and sometimes when Efavirenz keeps me up it
makes me feel drugged. It makes me drowsy and it makes me dizzy during that period and I
don't sleep, and the next day I am affected, as well.

Juan, 17

In this exchange, using the abbreviated expressions “Lami” and “Zido” to refer to antiretro-
virals Zidovudine and Lamivudine, adolescents compare their experiences with the medication
flavors:

Facilitator: Lami tastes good, Zido is the one that gives you heartburn.

Gonzalo: Acidic, acidic. No, bitter. . .bitter.

Carmen: And Kaletra?

Giovana: It's minty. It smells good but they say that it tastes horrible.

Facilitator: What about you, how do you take it? Capsules or syrup?

Carmen: Capsules. I hated the syrup because it burned everything. It was like [drinking]
bleach.

Gonzalo, 17; Carmen, 17; Giovana, 17
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Lack of information or misinformation about HIV and/or cART. Lack of or incorrect
information regarding HIV treatment was also a factor related to cART treatment adherence,
beginning with the term “adherence” itself:

Facilitator: You all know what it means to be adherent, right?

Juan: No, but I suppose it’s something good?

Giovana: Adherence? I think it is. . .no, I don't know. . .does it come from “inheritance”?

Juan, 15; Giovana 17

Evidence of misunderstanding about cART treatment indications also contributed to
potential adherence barriers, as in the following example, where missed ARV doses were com-
bined into a single dose:

Gustavo: So, I take [the pills] in the morning before going to school. I take 13 pills. . . no, 14.

Luz: He takes pills. What he doesn’t take in the morning he takes at night. That’s what I used
to do.

Gustavo, 15; Luz, 15

In this example, medication that was prescribed to be taken at a specific hour was skipped
altogether if not taken exactly on time:

Facilitator: You take your medication at 8 on the dot, and if you miss it?

Carlos: Then I don't take it.

Gustavo: It’s not even worth it if it’s too late since it’s not going to count, it’s not going to count,
and youd be taking them for nothing, right?

Carlos, 13; Gustavo, 15

Despite having experienced the consequences of suboptimal cART adherence such as an ill-
ness requiring hospitalization, medical staff noted that a common knowledge gap among ado-
lescents was why cART needed to be taken when they felt fine and were in good health:

[They often don’t understand that treatment] will never end, right? I mean, this is a treatment,
and they always ask, “For how long? If I am healthy, why do I have to keep taking medication?”
Physician

Individual level facilitators

Personal strategies. Adolescents developed multiple strategies to enhance cART adher-
ence. Juan, for example, stores his medications in a conspicuous location at home, as a visual
aid to help him remember to take them:

I put them in my dresser, since thats where I have my bathroom towel, that way I see [the
medication] and I now I don’t forget to take them.

Juan, 17
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Another strategy mentioned by adolescents was the experimentation of different food and
drink consumed with antiretrovirals to mask the flavor of the medication and increase its tol-

erability. In this psychosocial support group exchange, participants share examples of things
they tried:

Janet: [I take the medications] with a cappuccino.
Carolina: With water, fruit juice or yogurt.
Lourdes: With fruit juice or with yogurt.

Carlos: With boiled water.

Janet: When there’s a fruit that can be blended, [like] goldenberry, passion fruit, or with straw-
berry juice, papaya juice, strawberry with milk, or with milk alone. Or if I am eating and at
the same time I take my pill, then I don’t feel nauseous.

Janet, 15; Carolina, 14; Lourdes, 15; Carlos, 13

Having plans for the future. The second main cART adherence facilitator was adoles-

cents’ plans for the future, for example studying for a professional, technical or occupational
career:

I want to try to do face painting since my dad and everyone else makes cakes and pifiatas and
everything for birthdays and I want to learn. When I stop taking [cART] I get sick, and I want
to study to be a stylist and cosmetologist.

Janet, 15

History of declining health due to suboptimal cART adherence. The third adherence
facilitator was motivated by the fear of experiencing the negative health consequences of non-
adherence, which could lead not only to hospitalization but could impact the realization of
future plans. Janet continues,

If stop talking [the medication], I get sick. One time I stopped taking my pills for five days and
I got a fever, I lost weight and was admitted [to the hospital]. When I was discharged, I took
my pills and I gained weight.

Janet, 15

Family/Caregiver level barriers

Lack of adult support for cART adherence. This barrier was raised both by adolescents
who stated that cART adherence would be higher with adult support and by hospital staff who
felt that treatment adherence was the parent/caregivers’ responsibility. Sometimes this support
was related to reminding the adolescent to take the medication:

They usually say that they forgot [to take their medication], and this happens most often when
there is no one who is giving him the medication, because [the caregiver] says, “They’re grown,
they are already adolescents, they can take the medications themselves.” But that is a mistake.
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Physician

It’s that at night my mother forgets to give me [the medication] and I lose track of time [and
forget to take them].

Mariela, 14

At other times, the support was related to the provision of other aspects of daily necessities,

without which cART adherence was compromised, for example, having food prepared:

Facilitator: What time do you get home?
Giovana: At 12.
Facilitator: Why?

Giovana: Because I work. And, well, sometimes I get home and my aunt is not there and so
what am I supposed to do? I just go to bed. My aunt also gets home and goes to bed.

Facilitator: And if there were dinner there? Then youd take the pill?
Giovana: Yes. One week I was doing that, but that's because there was food that week (laughs).

Giovana, 17

Caregiver’s lack of economic resources. The lack of economic resources as a barrier to

cART adherence was a common observation. This was especially in the case of adolescents
with single mothers for whom the necessity of working to feed the family could translate into
less vigilance regarding their child’s medication adherence. This mother, also living with HIV,
explained her experience with her daughter and the challenges faced:

There are times when the doctors would make me hysterical since they didn’t understand that
I have to work. [Theyd say,] “If you don’t come for your own health, then come first for your
daughter” [And I would say,] “Sure, but then where am I going to get the money for transpot-
tation?” Because I didn’t have the money and I wanted them to listen to me, understand that.
And now I cannot work since then I can’t take care of Leyla, and Leyla doesn’t understand. I
tell her that I must work and if you don’t take the medication, you get sick and then I stop
working.

HIV-positive mother of adolescent

Suboptimal adolescent-caretaker relationships. The parent/caretaker relationship could

also affect cART adherence, either in cases of absent or disinterested caregivers or “overbear-
ing” caregivers. In the case of adolescents with no stable family member looking after them,
other medical problems apart from HIV could present:

Apart from the HIV diagnosis, he has arthritis, psoriasis, and dermatitis due to zinc deficiency.
I mean, he has 50 thousand diagnoses and on top of that he has depression, something for
which really needs help since he has no stable family member who comes to see him. Nearly no
one comes to visit.

Physician
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On the other end of the spectrum, a suboptimal parent/caregiver relationship affected
adherence when adolescents rejected their parents’ concerns about their health. This parent
explained her desperation:

I dont know if there is a solution at this point, to know what to say to her and be able to relate
normally and not continue to be preoccupied with the pressure of saying “Have you taken
[your medication]?” Or to be worried about how my daughter feels when I yell at her. I have
yelled at her a lot and she told me she even wanted to die.

HIV-positive mother of adolescent

Family/Caregiver level facilitators

Adult support. While lack of adult support was a barrier to cART adherence, the opposite
was also true: a parent or caregiver who was supporting their adolescent could have a positive
impact on cART adherence. The support could be direct reminders or pill preparation, or it
could be more subtle monitoring, as in the example provided by this mother:

I can see how many [pills] he’s taking and where hes taking them but I dont leave it there. I'm
watching television but keeping an eye on him; I'm watching to see how many how many he
takes and how many he swallows.

Mother of adolescent

Rewarding cART adherence. One adherence strategy employed by family/caregivers was
rewarding cART adherence with things that the adolescent wanted:

My siblings told me, “We'll help you with what you need. We've already bought a table” But
they say, “If I find out that you have not taken the pill, I'll take it away from you and not help
you with anything”

Lourdes, 15

Provision of information on HIV, cART. Another adherence facilitator by family/care-
givers was having information about HIV/cART which, in addition to explaining that the pills
must be taken regularly at specific times, included information on the potential consequences
of non-adherence in terms of what could happen with the immune system:

[She told me that] I must take [the pills] on time, and if I dont, then my CD4 [level] won't rise.
I have to get up early and keep at it since if I stop taking them for a day then that would be the
same as if you were to lose 10% of your CD4+. She told me something like that.

Pablo, 16

Hospital level barriers

Health system delays. Caregivers and adolescents alike noted how a routine HIV care
visit to the hospital, at which both the minor child and caregiver must be present, could last an
entire morning or even a day thereby causing missed work (and wages) and schooling.
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Administrative issues such as missing clinical charts or long lines, as well as delays in public
insurance paperwork, could also delay cART initiation. This adolescent describes, for example,
how a paperwork delay when moving from one district to another resulted in her missing five
months of cART treatment:

What happened is that my care referral expired, and everything got delayed during which I
went without medicine. They were able to provide some [medication] here for a while but later
they couldn’t. My mom was doing the paperwork, but it didn’t get approved. That was for five
months.

Carolina, 14

Hospital level sacilitators

Hospitalization for intensive support. Medical staff reported hospitalizing adolescents
when more intensive support was needed. For example, if medical staff find that treatment
adherence is low or there is an increase in viral load, they may opt to hospitalize the adolescent to
provide intensive directly observed cART until the viral load is again undetectable. For example:

We tell them that we will teach them how to take the medication and that we will hospitalize
you. Many dont want that, but later they accept it, and most accept it because they know that
they have not being doing it well. They improve. Even the high viral loads drop totally. That
means that they were fooling around and not taking their medication.

Physician

Peer support. Hospital staff also felt that adolescents with high adherence to HIV cART
often served as role models for other adolescents, helping them strengthen their cART adherence
by talking about their experiences. These interactions often happened in the hospital environ-
ment where the adolescents would see each other during follow up visits and hospitalizations:

They see other kids that have the same diagnosis. They see how they get on. And [these kids
with high cART adherence] also many times have helped these kids to improve their adherence.
Nurse

In addition to the self-identification with others living with HIV, adolescents also gave spe-

cific examples of providing support and encouragement to their peers during periods of hospi-
talization, including the necessity to take their medication:

I talked to him, I said to him, real nicely I said to him to keep going and never stop taking your
medication. And little by little he was doing that, taking them little by little, since when I saw
him he wasn’t taking his medication or eating, not even eating, nothing. And later after I
spoke with him then he started eating little by little and then he started to take his medication.

Pablo, 16

I was in a room here when I saw his sores. I saw him, and I said to him to get well, take your

pills.
Jorge, 16
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Discussion

Guided by a SEM mapped at the individual, family/caregiver and hospital levels, we identified
barriers and facilitators to cART adherence among Peruvian adolescents. While barriers to
cART adherence were abundant and included life-stage and emotional issues, negative experi-
ences with cART, family and caregiver issues (support, relationships and economic issues),
and structural issues at the care delivery level, there were also several cART facilitators which
highlight the resilience, creativity and hope of many adolescents. Importantly, hospital level
barriers were related to health system delays rather than, for example, inexperienced or
unqualified staff, drug shortages or stigma. While hospital-based barriers should be addressed,
as structural barriers that likely stretch beyond these adolescents’ HIV care to include care
delivery in general at publicly funded/delivered health care services in resource restricted set-
tings, changes may be difficult to implement. Instead, we identified several directly modifiable
barriers that, along with the facilitators, could serve as the basis for tailored adherence inter-
ventions targeting adolescents and their family/caregivers.

Adherence to cART was at the heart of and often in conflict with the adolescent becoming
an independent adult responsible for one’s health and self-care. During adolescence, parent
involvement is often rejected as young men and women seek to establish their self-identities
separate from their parents and caregivers [23]. As adolescents seek independence, social
acceptance is also key, with a strong desire to "fit in." For some HIV-positive adolescents in
this study, pill taking was perceived to jeopardize confidentiality, and they felt a need to choose
between missing a cART dose or carrying their pills with them and risking disclosing their
diagnosis. Taking cART was a reminder that they were not like other adolescents and it pre-
cluded them from participating in typical activities like spending time with friends and sponta-
neous social outings.

Relationships with other family members, especially parents/caregivers are often tested dur-
ing adolescence, yet this is precisely the stage when parent/caregiver support is recognized as
vital to optimal cART adherence. Both parents/caregivers and adolescents in our study noted
this, and other studies report similar findings. For example, a study on cART adherence suc-
cesses among HIV infected children in rural Uganda noted the importance of a “caregiver’s
sense of obligation and commitment” as the factor potentiating adherence [14]. Likewise, a
study on cART adherence among a sample of US adolescents found that children of caregivers
who took responsibility for medicine ingestion were more likely to maintain adherence, with
the authors concluding that “caregiver variables were so prominently predictive of adherence
over time that caregiver interventions may be the first line for the prevention or treatment of
nonadherence” [19]. However, multiple barriers conspired to undermine both the adolescent-
caregiver relationship and the ability of caregivers to optimally support their adolescent’s
cART adherence, including a parent’s need to work, parental death or stressed adolescent-par-
ent relationships stemming back to birth when the child’s infection occurred. While address-
ing these complex issues may require special interventions, failure to do so may undermine the
successful transition of the adolescent to adulthood, when cART adherence support from fam-
ily may be limited or nonexistent.

Not all barriers were of a personal or interpersonal nature. The specific cART regimen com-
position and characteristics (pill size, number, medication taste) coupled with the need to take
these medications for life also contributed to non-adherence, corroborating recent findings
from a 2013 study in Sdo Paulo, Brazil of 262 adolescents taking cART and of whom 50%
reported difficulties with pill/capsule size and bad-tasting liquid medications [24]. While it is
true that older (but effective) regimens or drug presentations likely contribute to unnecessarily
high pill burdens, both our study and others point to a larger issue that unfortunately may
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never be resolved and is not unique to Peru: an overall lack of pediatric cART formulations
available globally and market disincentives for developing cART regimens that are more palat-
able, easier to swallow and less complex to take [25]. Other alternatives, such as longer lasting
cART (allowing fewer doses), and transdermal patches could also potentially boost cART
adherence [26]. Likewise, Short Cycle Therapy (SCT) with long-acting drugs, which allow for
regular, planned medication breaks (e.g., five days on medication / two days off) hold promise
for boosting cART adherence in adolescents. [27]. Especially for adolescents who wish to keep
their cART use private, having cART-free weekends could be attractive. [28] SCT, however, is
still under investigation and has not been evaluated in Peru. In the meantime, interventions to
support cART adherence need to work with the current reality for most adolescents—several
adult-sized pills that taste bad—and find strategies such as those mentioned in this study to
reduce the unpleasantness.

We found that information on HIV and cART or a personal experience with cART non-
adherence facilitated adherence, while misinformation or lack of information was a key barrier
both at the individual and family/caregiver levels. The psychosocial groups revealed that ado-
lescents had a common, shared and erroneous understanding of basic medication instructions
such as handling late or missed doses. Knowledge gaps regarding cART can lead to suboptimal
adherence, even in adult populations. But simple, low-cost interventions such as graphically
illustrated patient information leaflets may be effective at improving cART knowledge and
self-efficacy and have the added benefit of not requiring high literacy levels [29]. A similar
approach could be adapted for adolescents to graphically illustrate what cART does, how to
take the pills and other related information (e.g., handling missed doses, not sharing pills,
etc.). Such information would ideally be presented and used with both adolescents and their
caregivers.

Our findings support the development and implementation of contextualized, multilevel
interventions for adolescent cART adherence in Peru. Since most of the barriers to cART
adherence clustered at the individual and family/caregiver levels, interventions that emphasize
these levels are warranted. A similar approach has been reported in South Africa in the
“VUKA Family Program,” which piloted a psychosocial program targeting HIV positive pre-
adolescents and their caregivers. In this small study of 65 children and their caregivers,
improvement on multiple dimensions was noted, including HIV treatment knowledge, stigma,
communication and medication adherence [30]. We also note the likelihood that facilitators
listed under the hospital level may relate more to the interventions received during hospitaliza-
tion (e.g., directly observed cART administration; peer support from other adolescents living
with HIV; nutritional support) than the act of hospitalization itself which would not be an
ideal first line intervention for cART adherence. Moreover, these hospital-based cART adher-
ence interventions could be provided in community-based settings if the appropriate pro-
grams and resources existed to support them.

While our data corroborate many of the findings from similar studies in other countries,
there are also important differences. For example, stigma is often found to be a barrier to
cART adherence [11,31] whereas in the present study, real or perceived stigma was presented
primarily as a barrier to disclosure of HIV status rather than to cART adherence. We also did
not find that alcohol or drug use nor mental illness (e.g. clinical depression, behavioral disor-
ders) were barriers to cART adherence, again in contrast to similar studies [32-34]. Instead,
we found that alcohol and drug use (cocaine and marijuana were mentioned) was discussed
both in the psychosocial support groups and the in-depth interviews, but was uniformly char-
acterized as brief experimentation unrelated to cART adherence. For mental health, while we
identified “negative emotional states” as having a deleterious impact on adolescent cART
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adherence, clinically diagnosed mental illnesses were not singled out by hospital staff as a spe-
cific adherence barrier.

Limitations

There were limitations to our study. First, the adolescents participated in psychosocial groups
where session content was directed by the participants themselves rather than by a formal
interview guide with planned questions and probes. Although the group facilitator asked prob-
ing questions to explore the chosen theme, the approach prevented a standardized structure to
ensure that a range of topics was comprehensively discussed. However, a benefit to this meth-
odology was that discussion topics emerged naturally without imposing the assumptions of
investigators, an aspect which may be especially useful in working with adolescents where
independence and self-determination is highly valued.

Next, the adolescents were not randomly chosen but prospectively selected for group partic-
ipation due to their cART adherence challenges and were all receiving care at the same hospital
in Lima, Peru. These adolescents were likely more apt to describe cART barriers than facilita-
tors, and the facilitators that were described may be different than those experienced by adoles-
cents living with HIV who do not have cART adherence challenges. We believe our findings
are likely generalizable to perinatally infected adolescents in urban Latin American settings.
But because nearly all adolescents were perinatally infected, the generalizability of these find-
ings to behaviorally infected adolescents is unclear. Studies generally report similar adherence
barriers among perinatally and behaviorally infected youth, though real or perceived stigma
may be different between these groups [35]. The development of truly comprehensive adoles-
cent HIV cART adherence interventions will need to include all adolescents, regardless of
HIV infection route. In Peru, as in much of Latin America, HIV is concentrated in key groups
(i.e., men who have sex with men and transgender women) with the highest incidence rates
observed in youth less than 25 years old [36], adding extra relevance to this aspect.

Finally, we chose to facilitate our analysis using a framework (i.e. SEM) in which the central
unit of analysis is the individual in relation to other social structures. As such, the medication-
specific barriers (e.g., pill count, taste, side effects) were conceptualized from the perspective of
the adolescents’ behaviors towards the medicines and may underemphasize the need for more
pediatric-friendly cART options.

Conclusion

Interventions to support adolescent HIV cART adherence are urgently needed and should be
tailored to both the life stage and setting. In Peru, we found that most cART adherence barriers
and facilitators clustered at the individual and family/caregiver levels—entry points that hold
promise for adherence interventions. No adolescent living with HIV should die from AIDS in
an era of accessible cART.

Supporting information

S1 Data. Full unabridged qualitative data analysis.
(XLSX)

Acknowledgments

The authors thank the participants in this study. We also express gratitude to Alexandra Brad-
bury for editorial assistance.

PLOS ONE | https://doi.org/10.1371/journal.pone.0192791 February 15,2018 16/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0192791.s001
https://doi.org/10.1371/journal.pone.0192791

@° PLOS | ONE

Adolescent cART adherence in Peru

Author Contributions

Conceptualization: Maribel Mufioz, Dayana Diaz Perez, Lenka Kolevic, Molly Franke.
Data curation: Milagros Wong.

Formal analysis: Jerome T. Galea, Milagros Wong, Emiliano Valle.

Funding acquisition: Molly Franke.

Investigation: Milagros Wong, Maribel Muiioz, Segundo R. Leon, Dayana Diaz Perez, Lenka
Kolevic, Molly Franke.

Methodology: Jerome T. Galea, Lenka Kolevic, Molly Franke.

Project administration: Jerome T. Galea, Milagros Wong, Maribel Muifioz, Segundo R. Leon,
Molly Franke.

Resources: Lenka Kolevic, Molly Franke.

Supervision: Jerome T. Galea, Maribel Muiioz, Segundo R. Leon, Dayana Diaz Perez, Lenka
Kolevic, Molly Franke.

Validation: Jerome T. Galea, Molly Franke.
Writing - original draft: Jerome T. Galea, Milagros Wong, Emiliano Valle, Molly Franke.

Writing - review & editing: Jerome T. Galea, Milagros Wong, Maribel Muiioz, Emiliano
Valle, Segundo R. Leon, Dayana Diaz Perez, Lenka Kolevic, Molly Franke.

References

1.  UNAIDS. Global AIDS Update, 2016. http://www.unaids.org/sites/default/files/media_asset/global-
AlDS-update-2016_en.pdf. Accessed June 12, 2017.

2. Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB, et al. Our future: a Lancet commission
on adolescent health and wellbeing. Lancet. 2016 Jun 11; 387(10036):2423—78 https://doi.org/10.1016/
S0140-6736(16)00579-1 PMID: 27174304

3. Mofenson LM, Cotton MF. The challenges of success: adolescents with perinatal HIV infection. J Int
AIDS Soc. 2013; 16:18650. https://doi.org/10.7448/IAS.16.1.18650 PMID: 23782484

4. Adejumo OA, Malee KM, Ryscavage P, Hunter SJ, Taiwo BO. Contemporary issues on the epidemiol-
ogy and antiretroviral adherence of HIV-infected adolescents in sub-Saharan Africa: a narrative review.
J Int AIDS Soc. 2015; 18:20049. https://doi.org/10.7448/IAS.18.1.20049 PMID: 26385853

5. Nachega JB, Hislop M, Nguyen H, Dowdy DW, Chaisson RE, Regensberg L, et al. Antiretroviral therapy
adherence, virologic and immunologic outcomes in adolescents compared with adults in southern
Africa. J Acquir Immune Defic Syndr. 2009; 51(1):65—71. https://doi.org/10.1097/QAl.
0b013e318199072e PMID: 19282780

6. United Nations Children’s Fund, For Every Child, End AIDS—Seventh Stocktaking Report, UNICEF,
New York, December 2016. https://data.unicef.org/wp-content/uploads/2016/12/HIV-and-AlIDS-2016-
Seventh-Stocktaking-Report.pdf. Accessed June 12, 2017.

7. Kim SH, Gerver SM, Fidler S, Ward H. Adherence to antiretroviral therapy in adolescents living with
HIV: systematic review and meta-analysis. AIDS. 2014 Aug 24; 28(13):1945-56. https://doi.org/10.
1097/QAD.0000000000000316 PMID: 24845154

8. Lowenthal ED, Bakeera-Kitaka S, Marukutira T, Chapman J, Goldrath K, Ferrand RA. Perinatally
acquired HIV infection in adolescents from sub-Saharan Africa: a review of emerging challenges. Lan-
cet Infect Dis. 2014 Jul; 14(7):627-39. https://doi.org/10.1016/S1473-3099(13)70363-3 PMID:
24406145

9. Kim SH, McDonald S, Kim S, Foster C, Fidler S. Importance of Self-Motivation and Social Support in
Medication Adherence in HIV-Infected Adolescents in the United Kingdom and Ireland: A Multicentre
HYPNet Study. AIDS Patient Care STDS. 2015 Jun; 29(6):354—364. https://doi.org/10.1089/apc.2014.
0335 PMID: 25825814

PLOS ONE | https://doi.org/10.1371/journal.pone.0192791 February 15,2018 17/19


http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
https://doi.org/10.1016/S0140-6736(16)00579-1
https://doi.org/10.1016/S0140-6736(16)00579-1
http://www.ncbi.nlm.nih.gov/pubmed/27174304
https://doi.org/10.7448/IAS.16.1.18650
http://www.ncbi.nlm.nih.gov/pubmed/23782484
https://doi.org/10.7448/IAS.18.1.20049
http://www.ncbi.nlm.nih.gov/pubmed/26385853
https://doi.org/10.1097/QAI.0b013e318199072e
https://doi.org/10.1097/QAI.0b013e318199072e
http://www.ncbi.nlm.nih.gov/pubmed/19282780
https://data.unicef.org/wp-content/uploads/2016/12/HIV-and-AIDS-2016-Seventh-Stocktaking-Report.pdf
https://data.unicef.org/wp-content/uploads/2016/12/HIV-and-AIDS-2016-Seventh-Stocktaking-Report.pdf
https://doi.org/10.1097/QAD.0000000000000316
https://doi.org/10.1097/QAD.0000000000000316
http://www.ncbi.nlm.nih.gov/pubmed/24845154
https://doi.org/10.1016/S1473-3099(13)70363-3
http://www.ncbi.nlm.nih.gov/pubmed/24406145
https://doi.org/10.1089/apc.2014.0335
https://doi.org/10.1089/apc.2014.0335
http://www.ncbi.nlm.nih.gov/pubmed/25825814
https://doi.org/10.1371/journal.pone.0192791

@° PLOS | ONE

Adolescent cART adherence in Peru

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.
24.

25.

26.

27.

28.

29.

Burack G, Gaur S, Marone R, Petrova A. Adherence to antiretroviral therapy in pediatric patients with
human immunodeficiency virus (HIV-1). J Pediatr Nurs. 2010 Dec; 25(6):500—4. https://doi.org/10.
1016/j.pedn.2009.07.002 PMID: 21035017

Denison JA, Banda H, Dennis AC, Packer C, Nyambe N, Stalter RM, et al. "The sky is the limit": adher-
ing to antiretroviral therapy and HIV self-management from the perspectives of adolescents living with
HIV and their adult caregivers. J Int AIDS Soc. 2015; 18:19358. https://doi.org/10.7448/IAS.18.1.19358
PMID: 25591915

Jobanputra K, Parker LA, Azih C, Okello V, Maphalala G, Kershberger B, et al. Factors associated with
virological failure and suppression after enhanced adherence counselling, in children, adolescents and
adults on antiretroviral therapy for HIV in Swaziland. PLoS One. 2015; 10(2):e0116144. https://doi.org/
10.1371/journal.pone.0116144 PMID: 25695494

Nyogea D, Mtenga S, Henning L, Franzeck FC, Glass TR, Letang E, et al. Determinants of antiretroviral
adherence among HIV positive children and teenagers in rural Tanzania: a mixed methods study. BMC
Infect Dis. 2015 Jan 31; 15:28. https://doi.org/10.1186/s12879-015-0753-y PMID: 25637106

Olds PK, Kiwanuka JP, Ware NC, Tsai AC, Haberer JE. Explaining antiretroviral therapy adherence
success among HIV-infected children in rural Uganda: a qualitative study. AIDS Behav. 2015 Apr; 19
(4):584-93. https://doi.org/10.1007/s10461-014-0924-7 PMID: 25323679

Agwu AL, Fairlie L. Antiretroviral treatment, management challenges and outcomes in perinatally HIV-
infected adolescents. J Int AIDS Soc. 2013 Jun 18; 16:18579. https://doi.org/10.7448/IAS.16.1.18579
PMID: 23782477

Reisner SL, Mimiaga MJ, Skeer M, Perkovich B, Johnson CV, Safren SA. A review of HIV antiretroviral
adherence and intervention studies among HIV-infected youth. Top HIV Med. Feb-Mar 2009; 17(1):14—
25. PMID: 19270345

Lowenthal ED, Bakeera-Kitaka S, Marukutira T, Chapman J, Goldrath K, Ferrand RA. Perinatally
acquired HIV infection in adolescents from sub-Saharan Africa: a review of emerging challenges. Lan-
cet Infect Dis. 2014 Jul; 14(7):627-39. https://doi.org/10.1016/S1473-3099(13)70363-3 PMID:
24406145

McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion programs.
Health Educ Q. 1988; 15(4):351-77. PMID: 3068205

Naar-King S, Montepiedra G, Garvie P, Kammerer B, Malee K, Sirois PA, et al. Social ecological predic-
tors of longitudinal HIV treatment adherence in youth with perinatally acquired HIV J Pediatr Psychol.
2013 Jul; 38(6):664—74. https://doi.org/10.1093/jpepsy/jst017 PMID: 23629146

Pifieiria A, Sierra-Madero J, Cahn P, Guevara Palmero RN, Martinez Buitrago E, Young B, et al. The
HIV care continuum in Latin America: challenges and opportunities. Lancet Infect Dis. 2015 Jul; 15
(7):833-9. https://doi.org/10.1016/S1473-3099(15)00108-5 PMID: 26122456

Dedoose Version 7.5.16 [computer program]. Los Angeles, CA: SocioCultural Research Consultants,
LLC 2017.

McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion programs.
Health Educ Q. 1988 Winter; 15(4):351-77. PMID: 3068205

Erikson E. Childhood and Society. New York: W. W. Norton & Company, Inc.; 1950.

Crozatti MT, Franca | Junior, Rodrigues R, Carneiro Ferrao Mdo S, Brigido LF, Della Negra M, et al.
Antiretroviral treatment adherence in childhood and adolescence: multidisciplinary team as an associ-
ated factor in Brazil. AIDS Care. 2013; 25(11):1462—1469. https://doi.org/10.1080/09540121.2013.
774312 PMID: 23452050

Schlatter AF, Deathe AR, Vreeman RC. The Need for Pediatric Formulations to Treat Children with
HIV. AIDS Res Treat. 2016; 2016:1654938. https://doi.org/10.1155/2016/1654938 PMID: 27413548

WHO. March 2014 supplement to the 2013 consolidated guidelines on the use of antiretroviral drugs for
treating and preventing HIV infection. Geneva, Switzerland. http://apps.who.int/iris/bitstream/10665/
104264/1/9789241506830_eng.pdf?ua=1. Accessed June 12, 2017.

BREATHER (PENTA 16) Trial Group. Weekends-off efavirenz-based antiretroviral therapy in HIV-
infected children, adolescents, and young adults (BREATHER): a randomised, open-label, non-inferior-
ity, phase 2/3 trial. Lancet HIV. 2016 Sep; 3(9):e421-e430. hitps://doi.org/10.1016/S2352-3018(16)
30054-6 PMID: 27562743

Bernays S, Paparini S, Seeley J, Namukwaya Kihika S, Gibb D, Rhodes T. Qualitative study of the
BREATHER trial (Short Cycle antiretroviral therapy): is it acceptable to young people living with HIV?
BMJ Open. 2017 Feb 17; 7(2):e012934. https://doi.org/10.1136/bmjopen-2016-012934 PMID: 28213595

Dowse R, Barford K, Browne SH. Simple, illustrated medicines information improves ARV knowledge
and patient self-efficacy in limited literacy South African HIV patients. AIDS Care. 2014; 26(11):1400—
14086. https://doi.org/10.1080/09540121.2014.931559 PMID: 24975116

PLOS ONE | https://doi.org/10.1371/journal.pone.0192791 February 15,2018 18/19


https://doi.org/10.1016/j.pedn.2009.07.002
https://doi.org/10.1016/j.pedn.2009.07.002
http://www.ncbi.nlm.nih.gov/pubmed/21035017
https://doi.org/10.7448/IAS.18.1.19358
http://www.ncbi.nlm.nih.gov/pubmed/25591915
https://doi.org/10.1371/journal.pone.0116144
https://doi.org/10.1371/journal.pone.0116144
http://www.ncbi.nlm.nih.gov/pubmed/25695494
https://doi.org/10.1186/s12879-015-0753-y
http://www.ncbi.nlm.nih.gov/pubmed/25637106
https://doi.org/10.1007/s10461-014-0924-7
http://www.ncbi.nlm.nih.gov/pubmed/25323679
https://doi.org/10.7448/IAS.16.1.18579
http://www.ncbi.nlm.nih.gov/pubmed/23782477
http://www.ncbi.nlm.nih.gov/pubmed/19270345
https://doi.org/10.1016/S1473-3099(13)70363-3
http://www.ncbi.nlm.nih.gov/pubmed/24406145
http://www.ncbi.nlm.nih.gov/pubmed/3068205
https://doi.org/10.1093/jpepsy/jst017
http://www.ncbi.nlm.nih.gov/pubmed/23629146
https://doi.org/10.1016/S1473-3099(15)00108-5
http://www.ncbi.nlm.nih.gov/pubmed/26122456
http://www.ncbi.nlm.nih.gov/pubmed/3068205
https://doi.org/10.1080/09540121.2013.774312
https://doi.org/10.1080/09540121.2013.774312
http://www.ncbi.nlm.nih.gov/pubmed/23452050
https://doi.org/10.1155/2016/1654938
http://www.ncbi.nlm.nih.gov/pubmed/27413548
http://apps.who.int/iris/bitstream/10665/104264/1/9789241506830_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/104264/1/9789241506830_eng.pdf?ua=1
https://doi.org/10.1016/S2352-3018(16)30054-6
https://doi.org/10.1016/S2352-3018(16)30054-6
http://www.ncbi.nlm.nih.gov/pubmed/27562743
https://doi.org/10.1136/bmjopen-2016-012934
http://www.ncbi.nlm.nih.gov/pubmed/28213595
https://doi.org/10.1080/09540121.2014.931559
http://www.ncbi.nlm.nih.gov/pubmed/24975116
https://doi.org/10.1371/journal.pone.0192791

@° PLOS | ONE

Adolescent cART adherence in Peru

30.

31.

32.

33.

34.

35.

36.

Bhana A, Mellins CA, Petersen |, Alicea S, Myeza N, Holst H, et al. The VUKA family program: piloting a
family-based psychosocial intervention to promote health and mental health among HIV infected early
adolescents in South Africa. AIDS Care. Jan 2014; 26(1):1-11. https://doi.org/10.1080/09540121.2013.
806770 PMID: 23767772

Ankrah DN, Koster ES, Mantel-Teeuwisse AK, Arhinful DK, Agyepong IA, Lartey M. Facilitators and
barriers to antiretroviral therapy adherence among adolescents in Ghana. Patient Prefer Adherence.
2016; 10:329-337. https://doi.org/10.2147/PPA.S96691 PMID: 27042024

Simoni JM, Montgomery A, Martin E, New M, Demas PA, Rana S. Adherence to antiretroviral therapy
for pediatric HIV infection: a qualitative systematic review with recommendations for research and clini-
cal management. Pediatrics. Jun 2007; 119(6):e1371-1383. https://doi.org/10.1542/peds.2006-1232
PMID: 17533177

Kacanek D, Angelidou K, Williams PL, Chernoff M, Gadow KD, Nachman S, et al. Psychiatric symptoms
and antiretroviral nonadherence in US youth with perinatal HIV: a longitudinal study. AIDS. 2015 Jun
19; 29(10):1227-37. https://doi.org/10.1097/QAD.0000000000000697 PMID: 26035322

Kuhns LM, Hotton AL, Garofalo R, Muldoon AL, Jaffe K, Bouris A, et al. An Index of Multiple Psychoso-
cial, Syndemic Conditions Is Associated with Antiretroviral Medication Adherence Among HIV-Positive
Youth. AIDS Patient Care STDS. 2016 Apr; 30(4):185-92. https://doi.org/10.1089/apc.2015.0328
PMID: 27028184

MacDonell K, Naar-King S, Huszti H, Belzer M. Barriers to medication adherence in behaviorally and
perinatally infected youth living with HIV. AIDS Behav. 2013 Jan; 17(1):86-93. https://doi.org/10.1007/
$10461-012-0364-1 PMID: 23142855

Ministerio de Salud del Peru. Informe nacional sobre los progresos realizados en el pais. Lima, Peru:
2014. http:/files.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/
2014countries/PER_narrative_report_2014.pdf. Accessed June 12, 2017.

PLOS ONE | https://doi.org/10.1371/journal.pone.0192791 February 15,2018 19/19


https://doi.org/10.1080/09540121.2013.806770
https://doi.org/10.1080/09540121.2013.806770
http://www.ncbi.nlm.nih.gov/pubmed/23767772
https://doi.org/10.2147/PPA.S96691
http://www.ncbi.nlm.nih.gov/pubmed/27042024
https://doi.org/10.1542/peds.2006-1232
http://www.ncbi.nlm.nih.gov/pubmed/17533177
https://doi.org/10.1097/QAD.0000000000000697
http://www.ncbi.nlm.nih.gov/pubmed/26035322
https://doi.org/10.1089/apc.2015.0328
http://www.ncbi.nlm.nih.gov/pubmed/27028184
https://doi.org/10.1007/s10461-012-0364-1
https://doi.org/10.1007/s10461-012-0364-1
http://www.ncbi.nlm.nih.gov/pubmed/23142855
http://files.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/PER_narrative_report_2014.pdf
http://files.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2014countries/PER_narrative_report_2014.pdf
https://doi.org/10.1371/journal.pone.0192791

