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Abstract

Introduction: Mobile technologies represent a scalable platform for delivering knowledge and interventions targeting
adolescents living with HIV (ALWH) in low and middle income countries. Data from mobile interventions can be used to
assess the contextual understanding and experiences of ALWH. Methods: We examined HIV-related knowledge, attitudes,
beliefs, behaviors, and experiences of Kenyan ALWH revealed in the contextual data from enrollment in a WhatsApp® group chat
intervention. Results: Thirty ALWH (17 female, mean age 15.4) on ART, engaged in HIV care and aware of their status, were
enrolled. Qualitative analysis of WhatsApp® chat discussions identified a gap in HIV knowledge, high medication-taking literacy,
need for mental health support and significant barriers to adherence. Participants discussed challenges with HIV stigma and
medication-taking in the school setting. Conclusion: These discussions demonstrate a need for education on HIV topics, mental

health support for ALWH, and interventions for stigma mitigation in the school setting.
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Introduction

The advent of combined antiretroviral therapy (ART) trans-
formed HIV from a terminal illness to a manageable chronic
disease, yet HIV/AIDS remains a leading cause of death for
adolescents ages 10 to 19 years globally, especially in sub-
Saharan Africa (SSA)."? Adolescents living with HIV
(ALWH) face myriad inter-related clinical, social, behavioral,
and mental health challenges to HIV treatment. ALWH often
have high rates of loss to follow-up in clinical programs and
low rates of adherence to treatment compared to adults and
younger children.*'*

For adolescents with perinatally acquired HIV, HIV care in
the adolescent years often includes learning about their own
HIV status (disclosure) and the challenges that come with
accepting their diagnosis and managing their own treat-
ment.'>'® In comparison to adolescents with behaviorally

acquired HIV, adolescents with perinatally acquired HIV
demonstrate lower levels of HIV knowledge, which may be
influenced by age at disclosure and level of autonomy in their
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What Do We Already Know About This Topic?

High rates of mobile phone usage in Kenya provide impor-
tant opportunities for health interventions targeting ado-
lescents. Data from mobile interventions can be used to
assess the contextual understanding and experiences of
adolescents living with HIV and thus shed critical light
on the unique needs of the population.

How Does Your Research Contribute to The Field?

We identified a critical gap in HIV knowledge among
perinatally infected adolescents living with HIV and a
need for increased opportunities for mental health services
and peer support.

What Are Your Research’s Implications Toward
Theory, Practice, or Policy?
Interventions in the school setting are needed to mitigate the

effects of HIV stigma, and to support ART adherence and
improved mental health for adolescents living with HIV.

care.'” HIV-related stigma and discrimination may negatively
impact the development of peer networks and social support,
which in turn affects all aspects of HIV care and treatment,'®'?
including both physical and mental health outcomes. There are
few adolescent-specific clinical programs for HIV care,*° par-
ticularly in low-and-middle-income countries (LMIC), despite
ALWH facing unique challenges—including transitions in care
from pediatric to adult settings and increasing autonomy and
control over their own health and behavior. Interventions tar-
geting ALWH and their unique educational, social and beha-
vioral needs are needed to improve outcomes among this
vulnerable population.

Mobile-based technologies represent a scalable platform for
delivering knowledge and interventions targeting ALWH in
LMIC. Mobile phone ownership in sub-Saharan Africa (SSA)
has rapidly increased over the past decade, and greater than
80% of Kenyans own a cellphone, with 15% owning a smart-
phone.?!'*? Mobile phones have been used successfully
among adolescents in resource-rich settings for HIV educa-
tion and adherence support through SMS reminders,”*"** as
well as to provide peer support for ALWH, which may fur-
ther promote social and behavioral health as well as adher-
ence to treatment.”” Support groups delivered via common
social media platforms like Facebook, have been found to be
an acceptable method for individuals to share their disease-
related experiences and seek information and support.®®
Additionally, adolescents experiencing homelessness who
communicated with peers on online platforms were found
to have higher HIV knowledge and to engage in more pre-
ventative health behaviors.>!

Importantly, data from mobile interventions can be used to
assess the contextual understanding and experiences of

ALWH, and thus shed critical light on the unique needs of the
population. Studies have investigated the nature and actual
content of messages exchanged in mobile or internet based
interventions for peer support that have targeted a range of
health conditions and experiences, including people living with
physical disabilities, diabetes and cancer, among others.**>°
Analysis of these group discussions revealed that the most
common types of interaction among participants was to provide
disease-related information and interpersonal support.>®>>

There are few data on the content of mobile support groups
for adolescents or other people living with HIV (PLWH) in
LMIC. Previous studies in the United States have analyzed the
content and types of interactions among adult PLWH enrolled
in mobile based interventions for peer support.’”*® In a study
analyzing the content of web-based support groups for adult
PLWH, information sharing and emotional support were the
most common types of interactions.’’ Analysis of participant
discussions revealed a critical gap in HIV knowledge, noting
that participation in web-based support groups may have the
ability to improve self-efficacy and coping among PLWH
through the provision of knowledge and support.®’ Little
research has focused on the nature and content of actual mes-
sages exchanged by adolescents living with HIV engaged in
mobile-based interventions in LMIC.

We conducted a pilot intervention trial of a mobile-based
mental health, peer support intervention in which Kenyan
ALWH were provided with smartphones and encouraged to
participate in group chats using the WhatsApp® platform. The
results of this feasibility and acceptability pilot intervention
trial, including adherence outcomes, are described elsewhere.*”
Here, we sought to examine and characterize the HIV-related
knowledge, attitudes and beliefs, behaviors, and experiences of
Kenyan ALWH revealed in the contextual data from their
WhatsApp group chats.

Methods
Study Design

We conducted a prospective, qualitative inquiry included in a
broader mixed method pilot study to evaluate the feasibility
and acceptability of a mobile-based mental health and peer
support intervention using the WhatsApp® platform with
ALWH in the AMPATH program in western Kenya.
AMPATH,***! the Academic Model Providing Access to
Healthcare, is a long-standing partnership between a consor-
tium of North American and Kenyan academic medical centers
in partnership with the Kenyan Ministry of Health that provides
comprehensive care for over 160,000 people living with HIV,
including over 6,000 children and adolescents, across western
Kenya.*” The AMPATH-Turbo comprehensive care clinic is
located in rural Turbo sub-county and provides HIV care and
testing as well as care for chronic diseases including oncology,
hypertension, diabetes, among others. Feasibility and accept-
ability of the intervention using pre- and post-test interviews
and questionnaire are published elsewhere.>® Content and
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qualitative analysis of the WhatsApp® chat transcripts as
described here provide an organic assessment of adolescent
knowledge, attitudes and beliefs about HIV, as well as self-
reports of their HIV-related behaviors and experiences, in a
group context led by the ALWH themselves.

Thirty ALWH aged 10 to 19 years who were on ART,
engaged in HIV care, and aware of their HIV status, were
identified by clinic staff and recruited by the study team at the
AMPATH-Turbo comprehensive care clinic in western Kenya.
Participants were provided with a smartphone with the
WhatsApp® application preinstalled, a SIM card, and phone
credit (~ 7 USD per month). ALWH enrolled in the study
were placed in 1 of 2 WhatsApp® groups based on their age,
either a group for 9 to 14-year-olds or for 15 to 19 year-olds.
Each group had 15 study participants at baseline. A trained
pediatric HIV adherence and disclosure counselor facilitated
the WhatsApp® groups according to a structured curriculum to
encourage positive support between members, to introduce
weekly group discussion topics, and to answer participants’
questions. Weekly group discussion topics were informed by
formative qualitative work with this cohort, as well as a multi-
media curriculum developed previously by this research team
that has modules on stress management, drug and alcohol abuse
prevention, intimate relationships, and issues related to HIV
adherence, disclosure, and stigma.43 Additionally, the What-
sApp chat platform remained open outside of the structured
modules to allow for natural communication among partici-
pants, and these conversations were monitored by the study
counselor. In addition, the counselor contacted individual par-
ticipants via direct WhatsApp® messaging every other week
throughout the duration of the study period. Participants could
contact the study counselor individually on an unscheduled, as-
needed basis in the same manner. Group members participated
in the mobile mental health support intervention for 6 months.

Data Collection and Analysis

All WhatsApp® chats from the 6-month pilot intervention were
downloaded, translated into English (from Kiswahili), and tran-
scribed for analysis. A system of manual, progressive coding of
the transcripts using Dedoose software (Sociocultural Research
Consultants, LLC) was utilized to identify emerging concepts.
Thematic analysis was done through open coding by 2
researchers (AC and RM), involving line-by-line review of
transcripts to identify meanings and processes. These research-
ers independently extracted and compared themes. Along with
an additional analyst (JA), the research team reviewed tran-
scripts several additional times to revise the coding structure
as needed and compared and collapsed results based on con-
sensus across the 3 analysts (AC, RM, JA). Axial coding, the
process of relating categories to their subcategories and linking
them together at the level of properties and dimensions, was
used to organize the themes into their causal relationships.
Hypotheses and concepts were developed inductively from the
data. Quotes as presented here are excerpted directly from the
English translations of the transcripts.

Ethical Approval and Informed Consent

This study was approved by the Indiana University School of
Medicine’s Institutional Review Board, Indianapolis, Indiana,
USA, and the Moi University / Moi Teaching and Referral
Hospital’s Institutional Research and Ethics Committee in
Eldoret, Kenya (approval number 0001887). All participants
gave informed consent prior to enrollment in the study. All
caregivers of participants under the age of 18 years old con-
sented to their participation in the mobile-based support group.
Caregivers were aware of the purpose of the support group and
that the adolescents would be given a mobile phone. Minors
provided assent and adolescents 18 years or older provided
informed consent.

Study participants were assigned a pseudonym to use during
the WhatsApp® discussions to protect their privacy. The study
counselor who facilitated the groups was trained in mental
health counseling by the AMPATH program and had specific
training in referral mechanisms available for participants in this
setting. If the counselor suspected any participant was suffering
from a serious mental or behavioral disorder or episode, the
counselor referred the patient for additional counseling at
AMPATH that is provided for free to all patients.

Results

Participant Demographics

Twenty-nine out of the 30 participants initially recruited com-
pleted the intervention pilot and follow up and were included for
analysis (one participant did not complete the study due to bar-
riers experienced at boarding school that made it difficult to fully
participate in the intervention). The mean age of participants was
15.4 years and the majority (56.7%, N = 17) were female.

Participant Engagement

Participants engaged in the WhatsApp group chats for 6 months
with weekly educational modules led by the counselor. Aside
from the counselor-designated discussions, which were once a
week for 1 to 2 hours, most interactions were among partici-
pants, with the counselor joining in only to clarify misconcep-
tions as needed. Often times, the participants continued
conversations that were introduced by the counselor beyond
the designated time or would start new topics. The participants
interacted, on average for 3-5 days per week for 6 months and
the analysis is based on 650 pages of transcripts. Participation
varied widely by group and session; the younger group (ages
10-14) had less engagement at 22 pages of transcripts, than the
older group (ages 15-19) at 628 pages of transcripts. Participant
1, 2, 3 as indicated in the data tables indicates a conversation
between adolescents in the group chats.

HIV Literacy

Participants engaged in extensive conversations around HIV
literacy topics, including the differences between HIV and
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Table I. HIV Literacy.

Subtheme lllustrative Quote
HIV vs. AIDS “HIV is the virus, AIDS is the disease.”—Female, |5 years
Participant |: “Does AIDS really respond to treatment?”—Female, 18 years
Counselor: “Yes it does respond to treatment but having so many infections in your body will weaken your
body before you can completely treat all of them. You will be very weak and you will lose a lot—Tlike schooling
and also getting your healthy body back will take time.”
Viral Strains “How many types of HIV do we have’—Do we all have the same type of HIV?"—Male, 14 years
Counselor: “It’s true when you get different strains it becomes a problem to treat, there are some strains that are
resistant to treatment, so it's good to take care and suppress the one in your blood to undetectable levels.”
Viral Load “Viral load number is the enemy in the body. Then CD4 is a bodyguard/soldier.”—Male, 17 years*

If you stop using medicine your viral load will not remain low.”—Female, 18 years*
Is it possible for the virus to die once it gets to undetectable levels?”—Male, |6 years

HIV Transmission
14 years*

“If a mother knows that she has AIDS, is there a way they protect their children from getting infected?”—Male,

Can HIV be spread through sharing a toothbrush?”—Female, |7 years

STls

“If, for example, you find yourself infected with HIV and gonorrhea, can you get treated?”—Female, |8 years*

Now what if you have syphilis, do you continue with these [HIV] medicines?”—Female, 18 years

PREP

Participant |: “Is PREP for preventing infection?”—Female, |7 years

Participant 2: “You use PREP before being exposed.”—Counselor

Side Effects

years

Perception of Severity: HIV vs.
Cancer

“If you take drugs late, then in the morning you get a hangover like you didn’t sleep the whole night.”—Male, 18

“Because HIV can be prevented and you can live a normal life if you are positive, but with cancer you go for
treatment almost daily.”—Female, 14 years*

We are lucky because someone with cancer is sometimes not allowed to eat some foods, but those with HIV

can eat anything.”—Male, 17 years

AIDS, strains of the virus, the significance and meaning of viral
load tests, and encouraged each other to be engaged and knowl-
edgeable about their results (Table 1). The adolescents had a
strong understanding of these topics, and were taught the use of
metaphors to describe biological and viral properties, such as
CD4 cells as “body guards” or “soldiers” during the sessions.
The role of the HIV counselor was particularly important in
discussions around HIV literacy, as the counselor was able to
interject to provide accurate responses to questions and identify
and clarify common misconceptions.

Clarifying the routes of HIV transmission was of interest,
as was the impact and risk of infection with other STIs and the
use of PREP with HIV negative partners. Among these parti-
cipants who all had acquired HIV perinatally, there was a
particular interest in learning more about HIV transmission
from mother-to-child, as some participants questioned how
and from whom they became infected and did not understand
the concept of maternal transmission. The majority of parti-
cipants did not have strong STI literacy, and asked many
questions about the possibility of co-infection with other
STIs. Participants discussed the common side effects that they
experienced because of ART treatment and shared strategies
for managing them.

The perceived severity of HIV was initiated by the partici-
pants and discussed at length. In comparison to other health
conditions, the majority of adolescents’ viewed HIV as “better”
and that they were “lucky” to have HIV compared to other
illnesses, like cancer. The participants perceived HIV as both
preventable and treatable, which they did not believe to be the

case for cancer. Accessibility and ease of treatment for HIV
was also noted as a perceived benefit of having HIV over other
health conditions in this setting. Participants identified a need
for a safe place to ask questions about their health and to better
understand HIV-related specifics.

Medication Taking Literacy

The adolescents discussed HIV drug adherence extensively
(Table 2). The majority of participants had high medication-
taking literacy, and generally understood that they needed to
maintain adherence in order to stay healthy. The participants
understood the consequences of missing doses and encouraged
each other to take their medicines according to their clinical
schedule. The participants acknowledged and discussed bar-
riers to ART adherence, such as general forgetfulness and per-
ceived stigma that led to hiding their medication from others.
The most common suggestion for overcoming medication-
taking barriers was identifying places to hide their medications
so that others would not find it. The participants also identified
fear and stress related to medication-taking. There were many
questions regarding common misconceptions of HIV medication
taking, including the ability to borrow someone else’s medicines
and eventually being able to stop taking medicines all together.
Two participants were not sure if they would eventually be able
to stop taking their HIV medications. Several participants had
questions about the availability of a cure for HIV, for which the
counselor provided clarity on the current need for long-term
medication-taking in light of cure.
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Table 2. Medication-Taking Literacy.

Subtheme lllustrative Quote

Definition “It’s the way you relate your medicine with time, like punctuality in terms of taking medicine.”—Male, |5 years*
Drug adherence is taking drugs the right way.”

Reminders “Ok guys night, see each other on Wednesday at the meeting and come with the bottles of drugs, remind each

other.”—Male, 17 years
Borrow Medication

“You mean | can’t borrow!? If | may ask, what if your ARVs are finished and your neighbor has who can help you—

do you mean | should not borrow?”—Male, |5 years

Consequences of Non-
Adherence

“If you have not been taking your medicine for a long time, your viral load will be very high and it is very easy to get
TB—that’s why you are given medicine.”—Counselor*

| was told if | don’t take ARVs, | will not be as strong in the body.”—Male, 16 years

Adherence Education

“What if | get late to reach home do | still take the medicine or | just stop?”’—Male, 16 years*

What happens when you are not taking food and are using drugs; some fear they might die if they take medicine

without food”—Female, |5 years
Barriers to adherence

“What makes most people fail to take the medicine as required?””—Counselor

Participant 2: “Fear of being seen.” Female, 17 years
Participant 3: “Feeling like you are not loved at home, being oppressed, stress or something like that.”—Male, 16

years

Table 3. HIV Infection in the School Setting.

Sub-Theme lllustrative Quotes

Secrecy “In boarding [school] you can easily stop taking the medicine for fear of being seen.”—Male, 16 years
Participant |: “What would happen if they knew that you are taking medicine?”—Female, |8 years
Participant 2: “I will stop going to that school.”—Female, 18 years
Participant |: “What if your parent is not willing to get you out of that school?”—Female, 18 years
Participant 2: “l would lie that the medicine is for the chest.”—Female, |5 years

Disclosure “l can”t disclose because people will talk about you for a whole year.”—Female, 18 years

Strategies for medication “Someone had shared that they put a paper in the bottle to minimize the noise—but never remove from the

taking bottle.”—Male, 18 years
“I had a tactic, | would wait in the evening before prep time, | go remove, and then when | go to sleep, | swallow.”—
Male, 18 years
Stigma “Students will hate you because of your HIV status.”—Female, 18 years

“In fact, what | experienced was the fear of asking for permission to go pick medicine.”—Male, 18 years

Treatment by Teacher

“l saw | was treated badly, | said then I'm discovered.”—Male, 16 years

“By the way there was a time they found out, but the principal was very helpful because he used to keep them [ARVs]

in his office.”—Male, 16 years
Response to HIV

Discussions years

“But at school the teacher discourages me because he says if you are HIV positive you can’t live long.”—Female, 18

“But for me, when the teacher is teaching about HIV | feel like crying in my heart—but | persevere.”—Male, 17 years

HIV Infection in the School Setting

A major theme that arose from the WhatsApp® chat transcripts
was the challenges and experiences that ALWH have in the
school setting (Table 3). Boarding schools are common for
secondary education in Kenya,** which presents its’ own
unique challenges for ALWH. The adolescents were knowl-
edgeable about the importance of ART adherence, but they
also described the importance of keeping their HIV status a
secret from their classmates and teachers because of the risk
of stigma or discrimination. Nearly all adolescents reported
skipping or delaying taking medication during school hours
in order to keep their status a secret. The majority of adoles-
cents had previously established tactics for taking their medi-
cines during school, including removing the pills from the
bottle so as not to draw attention to themselves, and sneaking

away when nobody was looking. The participants identified the
critical need for a space to find solutions to common medica-
tion taking problems and discuss tactics for maintaining adher-
ence in secret. The majority of participants acknowledged the
presence of stigmatizing behavior in the school setting, and the
impact that it has on their behaviors and feelings.

Participants discussed the role and behavior of teachers in
the school setting. Participants identified how their teacher’s
knowledge of their HIV status affected how the teacher
treated them, both favorably and unfavorably. Discussions
on HIV in the classroom were especially challenging for
many of the adolescents, citing that discussing HIV made
them feel like the teacher found out about their status and was
talking about them. The adolescents acknowledged their own
emotional responses to the way that HIV discussions were
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Table 4. Relationships.

Subtheme

lllustrative Quote

Confidentiality

Child-Parent Relationship

Home Stigma

Friendship

Disclosure to Friends

Romantic Relationships

Disclosure to romantic
partners

Sex

Group relationship

“It’s telling someone about something personal and it is supposed to be a secret between you two.”—Female, |7
years

Counselor: “What do you really enjoy in your parent?”

Participant |: “Allowing me to go to school.”-Male, 14 years

Participant 2: “Providing food.”—Female, 17 years

Participant 3: “They guide us to the right side.”—Male, 15 years

Participant 4: “When he focuses on my studies with my sister and my brother.”—Female, 18 years
Participant 5: “The way she brought us up.”—Female, 19 years

Participant |: “How can one deal with a harsh parent?”—Female, 14 years

Participant 2: “In case a parent is harsh seek help from a counselor.”—Female, 14 years
Participant 3: “All is by respect.”—Male, 14 years

Participant 4: “Yes if you do not respect them you cannot go far.”—Female, |8 years

“True and whenever you make a mistake they [relatives] keep reminding you that you are HIV positive.”—Female,
18 years

“I want to know how to find a friend who shares with you personal stuff.”—Male, |5 years

Counselor: “Friend is a person with you when you are in the state of trouble and time, he cares about you and does
not hurt you. Even if others disagree with him he stands with you to the end—finding such friends is not easy.”

“There is no good friend in my world, it’s better to keep it a secret.”—Male, |7 years

Counselor: “Having a friend does not necessarily mean that you should tell him your secret. There are those who do
good to you but are not true friends.”

“If you know your status, you need to keep away from dating, think about other things first.”—Female, 14 years
“What if you get married to someone who is not HIV positive, will you really have a good life?”—Female, 18 years

“It’s possible to have an HIV negative partner but make sure you tell him about your status so that you prevent
infecting them.”—Male, 17 years

Participant I: “l don’t think having a girlfriend is wrong and also think it’s good to tell her about your status. If they
are not comfortable it’s fine because there are those who will love you despite your HIV positive status.”—Male,
17 years

Participant 2: “Look at it this way bro, if you tell her you are positive she will go telling everyone, even your
friends.”—Male, 17 years

Participant 3: “It depends if | tell her and she tells others—I will tell her | was just joking”-Male, |7 years

Participant 4: “You will first make an agreement with her.”—Female, 18 years

“Guys what is the right time of doing sex? Assume you've been asked that what would you answer?”—Male, 17
years

Counselor: “| say the ones who have not begun do not be in a hurry and for those already having sex use
protection—although it still has its risks, it’'s not 100%.”

Participant |: “Hey our bro, Robert* sorry for losing your Dad.”—Male, 17 years
Participant 2: “But all pray and give hope to live because we are all travelers in the world.”—Female, 14 years
Participant 3: “Very sorry, bro Robert,* don’t lose hope.”-Female, 14 years

“Guys | have a problem where | am now, mum is not in, and I've had visitors at home, my confusion is the time to
take drugs, I've some fear when | want to take the medicine, meaning | don’t want them to know my secret, can
you help me please.”—Male, 17 years

*Participant name has been changed.
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facilitated in the classroom and identified stigmatizing beha-
vior on the part of the teacher. Adolescents shared feelings of
stress, fear, and loneliness. The adolescents heavily relied on
one another during conversations about the school setting, the
majority of which shared their personal experiences and feel-
ings in the group chats.

Relationships

The adolescents discussed and asked questions about varying
types of relationships that they experience and observe
(Table 4). They discussed confidentiality in relationships and
sought advice on disclosure and how to know if one could trust
someone with sensitive information.

Within their family dynamics, participants discussed rela-
tionships with their caregivers and sought advice on how to
navigate “harsh treatment.” Several participants shared their
own experiences dealing with challenging caregivers. The
counselor did not make referrals related to trauma, neglect,
or abuse based on participant discussion. In the home setting,
many adolescents described experiences of discrimination
from relatives and sought advice on how to navigate
medication-taking when visitors are present. Friendship was
an important topic for the adolescents, who articulated the
importance and value of friendship, but expressed challenges
with finding friends with whom they could be honest about
their HIV status and other personal matters. Many of the ado-
lescents felt strongly about not disclosing their HIV status to
friends for fear of betrayal in maintaining their secret. Finding
and maintaining open and supportive friendships was a real
challenge for this group.

Discussions around navigating romantic relationships as an
ALWH was of particular importance to the participants. They
posed questions around the possibility of loving and marrying
an HIV negative person, how to date as an ALWH, and how to
know when to disclose their HIV status to their partner. Sexual
initiation was discussed, and the adolescents identified matu-
rity and stability as important characteristics in choosing a
romantic partner.

The relationships that participants were developing with one
another through this intervention were also on display. The
adolescents encouraged each other to stay positive, to take
medicine properly, complete homework assignments, and par-
ticipate in discussions, and they offered support during challen-
ging times, such as illness or a loss of a family member.
Importantly, this intervention facilitated an environment in
which the adolescents could be open and honest about their
HIV status with their peers, something that they indicated as
a significant challenge in their day-to-day lives. The adoles-
cents acknowledged and discussed challenges with creating
and maintaining peer relationships related to non-disclosure
and fear of stigmatization, highlighting the value of a peer
support intervention for participants.

Other Topics of Interest

The adolescents brought up other topics in which they had
questions or thoughts, including what it means to be healthy,
experiences and concerns around waterborne illnesses and gen-
eral hygiene practices. Participants were particularly interested
in learning more about drug and alcohol use, and its impact on
their HIV medications. Notably, religion played a large role in
the lives of these participants, who generally viewed God as
someone who provided strength, protection for them, and a
possible cure for HIV. The adolescents encouraged one another
to attend church weekly and to lead prayer in the WhatsApp®
group chats before signing off for the evening.

Discussion

Critical Gap in HIV Education Among Adolescents with
Perinatally Acquired HIV

Our results demonstrate gaps in critical areas of HIV knowl-
edge, including routes of transmission, STI prevention,
medication-taking skills and chronic disease management
among ALWH in western Kenya. In a study assessing HIV
knowledge among adolescents with perinatally and behavio-
rally acquire HIV, Barnes er al found that adolescents with
behaviorally acquired HIV had significantly better understand-
ing of HIV-related topics than their perinatally infected coun-
terparts.'” These results may be influenced by increased
autonomy in care engagement and management among beha-
viorally infected adolescents,'” highlighting a need for contin-
ued education and progression to autonomy among adolescents
with perinatally acquired HIV. Our data supports this need for
ongoing education and support for adolescents with perinatally
acquired HIV, as they demonstrated inconsistent knowledge
regarding HIV topics. Provider discussions with adolescents
with perinatally acquired HIV and their caregivers are impor-
tant in increasing HIV-related health literacy, but opportunities
for education within environments established for peer engage-
ment are also critical. Here, we see evidence that the mobile
platform intervention and use of pseudonyms allowed partici-
pants to speak freely and share experiences without fear of
retribution, allowing participants to discuss difficult topics with
their peers. Future use of mobile interventions with this popu-
lation should incorporate HIV education.

Need for Increased Opportunities for Mental Health
Services and Peer Support

While there are few data on mental and behavioral health
disorders among ALWH in Kenya and other LMIC,*>*® the
literature shows that psychiatric disorders, general psychologi-
cal distress, and behavioral problems are leading causes of
health-related disability among children and adolescents
worldwide—affecting 10-20% of the population.*’"*’ More-
over, evidence demonstrates that only 1% of schools in LMIC
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have mental health professionals on staff,’® with only an esti-
mated one psychiatrist for every 4 million children in LMIC.>!
This is concerning as participants identified a need for a place
to ask questions, find solutions to problems, and foster feelings
of support. Fear of stigmatization is a major reason for non-
disclosure of status among ALWH,>? which may subsequently
lead to isolation and mental health problems. The adolescents
discussed challenges with their mental health and peer relation-
ships, reinforcing the critical need for opportunities for peer
support for ALWH.

Given the lack of mental health services available for
ALWH and the stigma surrounding it, opportunities to extend
mental health services through alternative modes of delivery—
such as teleconsultations and tele-psychiatry—may offer par-
ticular benefits for adolescents in LMIC.>" A recent systematic
review of randomized control trials assessing phone-based and
computerized interventions for PLWH concluded that the
delivery of mental health and social support through these
modalities was generally acceptable to patients and effective
at improving outcomes’”; however, the review did not find
studies that evaluated comparable interventions to this one,
which focused on creating a virtual space for peer counseling
and education among ALWH in East Africa. Adolescents need
a safe space to discuss challenges, feel supported and empow-
ered to make good choices. Our data demonstrates this need, as
participants asked questions like, “When is the right time to
have sex?” and “How do you know you can trust a friend?”
Participants acknowledged the emotional and mental health
responses they experience because of HIV discrimination, as
well as the lack of peer relationships and support. Creating
more spaces for adolescents to seek guidance and support for
their day-to-day challenges and experiences is important and
may play a role in improving mental health and in crisis pre-
vention. The open dialogue in these WhatsApp® chat groups
further points to the potential for using virtual platforms for
mental health support options in this setting.

Interventions in the School Setting Are Necessary

Participants discussed significant challenges related to HIV
stigma and medication-taking in the school setting, pointing
to another key space for intervention. In several studies in SSA,
HIV-related taunting, gossiping or bullying by peers at school
are critical experiences for HIV infected adolescents®>’ and
may lead to problems in school attendance or accessing peer
support networks.’®>® In Kenya, both adolescents and their
caregivers report that HIV stigma in schools hurts their reten-
tion in care, adherence to medications, mental health, and
beliefs about themselves.®*¢! Our data describe the connection
between HIV stigma in the school setting and the perceived
barrier to medication-taking. The adolescents’ suggestions for
maintaining good adherence all preserve secrecy of their HIV
status, highlighting how they consider the environment unsafe
for disclosure. Participants acknowledged fear of HIV stigma
and its impact on their medication-taking, which outweighed
the perceived benefits of ARV adherence.

Adolescents in this study, as well as in published literature,
also report experiencing HIV stigma from their teachers,'>*! as
well as stigmatizing aspects of the current curricular content
related to HIV.'>°! In Kenya, little is known about HIV per-
ception and stigmatizing behaviors of teachers, as many pri-
mary and secondary school teachers rely on Ministry of
Education approved syllabi to disseminate HIV information
in the classroom. The context in which this information is
relayed in the classroom is dependent entirely on the attitude
of the teacher. Not only do school-based experiences of HIV
stigma directly impact infected adolescents, but stigmatizing
content and negative teacher attitudes shape the beliefs of their
peers regarding HIV and its treatment.®? The adolescents
detailed their experiences listening to stigmatizing lessons and
opinions from teachers in the classroom, which led to signifi-
cant emotional responses and fear in requesting critical and
necessary support, perpetuating a cycle of secrecy. The adoles-
cents in this study acknowledge and describe feeling scared,
embarrassed and stressed routinely during school, emotional
responses that not only impact ART adherence, but also self-
stigma, that may ultimately lead to significant mental illness.
The stigmatizing behavior by teachers may also impact the
beliefs and behaviors of the adolescents’ peers, for whom the
participants did not support HIV disclosure. The adolescents in
this study detail significant challenges with making and main-
taining friendships in which they feel safe and empowered to
disclose their HIV status, which could be influenced by the
stigmatizing behavior modeled for their peers in the classroom.
The adolescents spend most of their waking hours in school,
making this a critical setting for intervention.

Limitations

There are several limitations to this study. First, this was a
small pilot study of 29 participants, which may limit general-
izability. Second, the perspectives gathered in this study are
from a specific population in western Kenya and may not be
generalizable to other regions in SSA or resource-limited coun-
tries. Lastly, despite high user engagement, we did not assess
the number of participants that contributed to each theme.
Future studies should consider the volume of engagement
within each topic and resulting theme to prioritize areas of
future intervention.

Conclusion

ALWH in Kenya meaningfully engaged in an HIV education
and peer support intervention via WhatsApp chat application.
We found this platform to be useful in facilitating critical con-
versations for this population, in which adolescents could seek
information and support as well as help in navigating challen-
ging situations. The content of these conversations demonstrate
aa good understanding on medication and importance of adher-
ence but elucidate the need for further education to support
HIV literacy and mental health support for adolescents with
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perinatally acquired HIV, as well as intervention opportunities
for stigma mitigation in the school setting.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This study
was funded by a pilot grant to Dr. Rachel Vreeman from the Indiana
University Center for AIDS Research.

ORCID iD

Rachel Vreeman (& https://orcid.org/0000-0001-5460-8204

References

1. WHO. Adolescent health epidemiology. Maternal, newborn, child
and adolescent health. 2016. World Health Organization. https://
www.who.int/maternal_child_adolescent/epidemiology/policy-
indicators/en/

2. Slogrove AL, Sohn AH. The global epidemiology of adolescents
living with HIV: time for more granular data to improve adoles-
cent health outcomes. Curr Opin HIV AIDS. 2018;13(3):170-178.

3. Chandwani S, Koenig LJ, Sill AM, Abramowitz S, Conner LC,
D’Angelo L. Predictors of antiretroviral medication adherence
among a diverse cohort of adolescents with HIV. J Adolesc
Health. 2012;51(3):242-251.

4. Agwu AL, Fairlie L. Antiretroviral treatment, management
challenges and outcomes in perinatally HIV-infected adolescents.
J Int AIDS Soc. 2013;16(1):18579.

5. Flynn PM, Rudy BJ, Douglas SD, et al. Virologic and immuno-
logic outcomes after 24 weeks in HIV type 1-infected adolescents
receiving highly active antiretroviral therapy. J Infect Dis. 2004;
190(2):271-279.

6. Bangsberg DR, Perry S, Charlebois ED, et al. Non-adherence to
highly active antiretroviral therapy predicts progression to AIDS.
AIDS. 2001;15(9):1181-1183.

7. Nachega JB, Hislop M, Nguyen H, et al. Antiretroviral therapy
adherence, virologic and immunologic outcomes in adolescents
compared with adults in Southern Africa. JAIDS J Acq Imm Def.
(1999). 2009;51(1):65-71.

8. Williams PL, Storm D, Montepiedra G, et al. Predictors of adher-
ence to antiretroviral medications in children and adolescents
with HIV infection. Pediatrics. 2006;118(6):e1745-¢1757.

9. Murphy DA, Wilson CM, Durako SJ, Muenz LR, Belzer M, Ado-
lescent Medicine HIVARN. Antiretroviral medication adherence
among the REACH HIV-infected adolescent cohort in the USA.
AIDS Care. 2001;13(1):27-40.

10. Kapetanovic S, Wiegand RE, Dominguez K, et al. Associations of
medically documented psychiatric diagnoses and risky health
behaviors in highly active antiretroviral therapy-experienced peri-
natally HIV-infected youth. AIDS patient care STDs. 2011;25(8):
493-501.

11. Mellins CA, Brackis-Cott E, Dolezal C, Abrams EJ. The role of
psychosocial and family factors in adherence to antiretroviral

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

treatment in human immunodeficiency virus-infected children.
The Pediatr Infect Dis J. 2004;23(11):1035-1041.

Kariminia A, Law M, Davies MA, et al. Mortality and losses to
follow-up among adolescents living with HIV in the IeDEA glo-
bal cohort collaboration. J Int AIDS Soc. 2018;21(12):e25215.
Auld AF, Agolory SG, Shiraishi RW, et al. Antiretroviral therapy
enrollment characteristics and outcomes among HIV-infected
adolescents and young adults compared with older adults—seven
African countries, 2004-2013. MMWR Morb Mortal Wkly Rep.
2014;63(47):1097-1103.

Kranzer K, Bradley J, Musaazi J, et al. Loss to follow-up among
children and adolescents growing up with HIV infection: age
really matters. J Int AIDS Soc. 2017;20(1):21737.

Vreeman RC, Scanlon ML, Inui TS, et al. ‘Why did you not tell
me?’: perspectives of caregivers and children on the social envi-
ronment surrounding child HIV disclosure in Kenya. AIDS. 2015;
29(Suppl 1): S47-S55.

Vreeman RC, Nyandiko WM, Ayaya SO, Walumbe EG, Marrero
DG, Inui TS. The perceived impact of disclosure of pediatric HIV
status on pediatric antiretroviral therapy adherence, child well-
being, and social relationships in a resource-limited setting. AIDS
Patient Care STDS. 2010;24(10):639-649.

Barnes WM, Abramowitz S, Lagrange R, Chandwani S, Moschel
D, Koenig LJ. Disease-specific knowledge among HIV-Infected
adolescents: what do they know and how do they learn it? J HIV/
AIDS Soc Ser. 2013;12(3-4):314-332.

McHenry MS, Nyandiko WM, Scanlon ML, et al. HIV stigma:
perspectives from Kenyan child caregivers and adolescents liv-
ing with HIV. J Int Assoc Provid AIDS Care. 2017;16(3):
215-225.

Ashaba S, Cooper-Vince CE, Vorechovska D, et al. Commu-
nity beliefs, HIV stigma, and depression among adolescents
living with HIV in rural Uganda. Afr J AIDS Res. 2019;
18(3):169-180.

Geary RS, Gomez-Olivé FX, Kahn K, Tollman S, Norris SA.
Barriers to and facilitators of the provision of a youth-friendly
health services programme in rural South Africa. BMC Health
Serv Res. 2014;14:259.

Center PR.Cell phones in Africa: Communication lifeline. 2015.
Accessed October 15, 2020. http://www.pewglobal.org/2015/04/
15/cell-phones-in-africa-communication-lifeline/

Forrest JI, Wiens M, Kanters S, Nsanzimana S, Lester RT, Mills
EJ. Mobile health applications for HIV prevention and care in
Africa. Curr Opin HIV AIDS. 2015;10(6):464-471.

Pop-Eleches C, Thirumurthy H, Habyarimana JP, et al. Mobile
phone technologies improve adherence to antiretroviral treatment
in a resource-limited setting: a randomized controlled trial of text
message reminders. AIDS (London, England). 2011;25(6):
825-834.

Lester RT, Ritvo P, Mills EJ, et al. Effects of a mobile phone short
message service on antiretroviral treatment adherence in Kenya
(WelTel Kenyal): a randomised trial. The Lancet. 2010;
376(9755):1838-1845.

Puccio JA, Belzer M, Olson J, et al. The use of cell phone remin-
der calls for assisting HIV-infected adolescents and young adults


https://orcid.org/0000-0001-5460-8204
https://orcid.org/0000-0001-5460-8204
https://orcid.org/0000-0001-5460-8204
https://www.who.int/maternal_child_adolescent/epidemiology/policy-indicators/en/
https://www.who.int/maternal_child_adolescent/epidemiology/policy-indicators/en/
https://www.who.int/maternal_child_adolescent/epidemiology/policy-indicators/en/
http://www.pewglobal.org/2015/04/15/cell-phones-in-africa-communication-lifeline/
http://www.pewglobal.org/2015/04/15/cell-phones-in-africa-communication-lifeline/

Journal of the International Association of Providers of AIDS Care

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

to adhere to highly active antiretroviral therapy: a pilot study.
AIDS Patient Care STDs. 2006;20(6):438-444.

Dowshen N, Kuhns LM, Johnson A, Holoyda BJ, Garofalo R.
Improving adherence to antiretroviral therapy for youth living
with HIV/AIDS: a pilot study using personalized, interactive,
daily text message reminders. J Med Internet Res. 2012;14(2):
e51.

Crankshaw T, Corless IB, Giddy J, Nicholas PK, Eichbaum Q,
Butler LM. Exploring the patterns of use and the feasibility of
using cellular phones for clinic appointment reminders and adher-
ence messages in an antiretroviral treatment clinic, Durban, South
Africa. AIDS pat care STDs. 2010;24(11):729-734.

Hardy H, Kumar V, Doros G, et al. Randomized controlled trial of
a personalized cellular phone reminder system to enhance adher-
ence to antiretroviral therapy. AIDS Patient Care STDs. 2011;
25(3):153-161.

Dulli L, Ridgeway K, Packer C, et al. An online support group
intervention for adolescents living with HIV in Nigeria: a pre-post
test study. JMIR Public Health Surveill. 2018;4(4):e12397.
Farmer AD, Bruckner Holt CE, Cook MJ, Hearing SD. Social
networking sites: a novel portal for communication. Postgrad
Med J. 2009;85(1007):455-459.

Young SD, Rice E.Online social networking technologies, HIV
knowledge, and sexual risk and testing behaviors among homeless
youth. AIDS Behav. 2011;15(2):253-260.

Braithwaite DO, Waldron VR, Finn J. Communication of social
support in computer-mediated groups for people with disabilities.
Health Commun. 1999;11(2):123-151.

Greene JA, Choudhry NK, Kilabuk E, Shrank WH. Online social
networking by patients with diabetes: a qualitative evaluation of
communication with Facebook. J Gen Intern Med. 2011;26(3):
287-292.

Yeager J. A content analysis of an online support group for sur-
vivors of sexual violence. E-health communities and online self-
help groups: App Usage. 2011:85-105.

Thoren EM, Metze B, Biihrer C, Garten L. Online support for
parents of preterm infants: a qualitative and content analysis of
Facebook ‘preemie’ groups. Arch Dis Child Fetal Neonatal Ed.
2013;98(6):F534-F538.

Bender JL, Jimenez-Marroquin MC, Jadad AR. Seeking support
on Facebook: a content analysis of breast cancer groups. J Med Int
Res. 2011;13(1):ele6.

Coursaris CK, Liu M. An analysis of social support exchanges in
online HIV/AIDS self-help groups. Com Human Beh. 2009;25(4):
911-918.

Gaysynsky A, Romansky-Poulin K, Arpadi S. “My YAP Family”:
Analysis of a Facebook group for young adults living with HIV.
AIDS Behav. 2015;19(6):947-962.

Chory A CC, Nyandiko W, Njoroge T, et al. A pilot study of a
mobile intervention to support mental health and adherence
among adolescents living with HIV in western Kenya Manuscript
Under Review. AIDS Behavior. 2020.

Einterz RM, Kimaiyo S, Mengech HN, et al. Responding to the
HIV pandemic: the power of an academic medical partnership.
Acad Med. 2007;82(8):812-818.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Inui TS, Nyandiko WM, Kimaiyo SN, et al. AMPATH: living
proof that no one has to die from HIV. J Gen Intern Med. 2007,
22(12):1745-1750.

AMPATH HIV/AIDS. Accessed October 15, 2020. https://www.
ampathkenya.org/hiv-aids

Vreeman RC, Nyandiko WM, Marete I, et al. Evaluating a
patient-centred intervention to increase disclosure and promote
resilience for children living with HIV in Kenya. 4/DS. 2019;
33(Suppl 1):S93-S101.

Zachariah KK, Joshua KK. Conflict and trade-offs between effi-
ciency and access: a case of day and boarding secondary schools
in Kenya. J Edu Pract. 2016;7(26):111-119.

Remschmidt H, Belfer M. Mental health care for children and
adolescents worldwide: a review. World Psychiatry. 2005;4(3):
147-153.

Belfer ML. Critical review of world policies for mental healthcare
for children and adolescents. Curr Opin Psychiatry. 2007;20(4):
349-352.

Kieling C, Baker-Henningham H, Belfer M, et al. Child and ado-
lescent mental health worldwide: evidence for action. Lancet.
2011;378(9801):1515-1525.

Kessler RC, Angermeyer M, Anthony JC, et al. Lifetime preva-
lence and age-of-onset distributions of mental disorders in the
World Health Organization’s World Mental Health Survey Initia-
tive. World Psychiatry. 2007;6(3):168-176.

Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ,
Poulton R. Prior juvenile diagnoses in adults with mental disor-
der: developmental follow-back of a prospective-longitudinal
cohort. Arch Gen Psychiatry. 2003;60(7):709-717.

Morris J, Belfer M, Daniels A, et al. Treated prevalence of and
mental health services received by children and adolescents in 42
low-and-middle-income countries. J Child Psychol Psychiatry.
2011;52(12):1239-1246.

Malhotra S, Padhy SK. Challenges in providing child and adoles-
cent psychiatric services in low resource countries. Child Adolesc
Psychiatr Clin N Am. 2015;24(4):777-797.

Klopper C, Stellenberg E, van der Merwe A.Stigma and HIV
disclosure in the Cape Metropolitan area, South Africa. Afr J
AIDS Res. 2014;13(1):37-43.

Kempf MC, Huang CH, Savage R, Safren SA. Technology-
delivered mental health interventions for people living with
HIV/AIDS (PLWHA): a review of recent advances. Curr HIV/
AIDS Rep. 2015;12(4):472-480.

Skinner D. A situational analysis of orphans and vulnerable chil-
dren in four districts of South Africa. HSRC Press; 2006.

Chase E.Stigma and HIV/AIDS and prevention of mother-to-
child transmission: In: 4 Pilot Study in Zambia, India, Ukraine
and Burkina Faso. Panos; 2001.

Baggaley R, Sulwe J, Chilala M, Mashambe C. HIV stress in
primary school teachers in Zambia. Bull World Health Organ.
1999;77(3):284-287.

Munyati S. A census of orphans and vulnerable children in two
Zimbabwean districts. HSRC Press; 2006.

Alliance S.Mitigation of HIV/AIDS Impact on Orphans, Vulner-
able Children and Their Families. Save the Children Alliance and
Hope for African Children Initiative (HACI); 2005.


https://www.ampathkenya.org/hiv-aids
https://www.ampathkenya.org/hiv-aids

Chory et al

59. Dago-Akribi HA, Adjoua MCC. Psychosexual development
among HIV-positive adolescents in Abidjan, Cote d’Ivoire.
Reprod Health Matters. 2004;12(23):19-28.

60. Kenya A. Indicator Survey 2012: Final Report. National AIDS
and STI Control Programme (NASCOP); 2014.

61.

62.

Eisenberg N, Fabes RA, Guthrie IK. Coping with stress. In:
Handbook of Children’s Coping. Springer; 1997:41-70.
Nyarondia S, Ongong’a JO, Omolo K. Management in
Action: Managing the HIV/AIDS Curriculum in Kenya. Open
Journal of Business and Management 2014;3(2).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


