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Abstract
Adolescents living with HIV (ALHIV) need support from family, peers and health workers to remain on antiretroviral therapy and
achieve and sustain viral suppression. This paper qualitatively explores the implementation of a psychosocial support intervention
(PSS) in five primary health care facilities in the Ehlanzeni district, South Africa. Data were collected through key informant inter-
views and focus group discussions with ALHIV on ART. Data analysis employed inductive thematic analysis. Informed consent
was obtained prior to all data collection. The PSS intervention facilitated full disclosure of HIV status to adolescents, supported
treatment adherence through health education, peer support, health care provider- and client relations, and quick access to
health service delivery. However, COVID-19 restrictions and regulations challenged the implementation of the intervention.
The PSS intervention showed promise to support adolescent’s adherence and retention in care. We recommend innovative
approaches to account for systemic disruptions, as evidenced by the COVID-19 pandemic.
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Introduction
In 2017, the South African National HIV prevalence for all age
groups was estimated at 14%; translating to an estimated 7.9
million people living with HIV .1 Adolescents and young children
represent about 10.4% of the people living with HIV. It is widely
reported that adolescents are less likely to adhere to antiretroviral
therapy (ART) and remain in care compared to adults and
younger children.2 A study conducted in the Eastern Cape, South
Africa, reported lower rates of ART adherence (27-90%) among
adolescents (10-19 years old) compared to children and adults.2

Similarly, a cohort study in SouthernAfrica found that adolescents
are less likely to adhere to ART and have lower rates of virological
suppression and immunologic recovery, and a higher rate of viro-
logical rebound after initial suppression, compared to adults.3 Low
ARTadherence rates have been attributed to adolescents being less
informed about HIV and the benefits of adherence4 and lacking
motivation to follow instructions of the treatment regimen.5

Evidence suggest that ALHIV may suffer from depression
and anxiety symptoms, which are associated with lower adher-
ence to ART and higher substance abuse and risky sexual
behaviours.6 Interventions to improve medication adherence
among ALHIV should target the cognitive, emotional and
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behavioral aspects of the chronic condition (HIV) as well as the
developmental life stage (adolescence).7 Psychosocial support
interventions designed to address common mental health
issues among ALHIV showed improvements in their emotional
and behavioral well-being, self-esteem, coping skills, and social
wellbeing.6 It is argued that ALHIV with improved cognitive
and emotional behaviors are more likely to adhere to ART treat-
ment and be retained in care.8

There is a burgeoning call for psychosocial support intervention
to improve adherence and retention in care among ALHIV.9–11

While psychosocial interventions for HIV-affected adults have
shown high impact to adherence and retention in care,10 fewer
studies have reported little to moderate impact of psychosocial
intervention on adherence and retention in care among ALHIV.
The implementation process of psychosocial interventions
among ALHIV are even less reported.9 The aim of this paper
is to report on the implementation of a psychosocial support
intervention designed to improve adherence and retention of
ALHIV on ART in Ehlanzeni District in Mpumalanga province,
South Africa.

Methods and Materials

Study Setting
According to the 2017 National HIV prevalence, incidence,
behavior and communication survey, the Ehlanzeni District
has the second highest HIV prevalence in South Africa with
an estimated prevalence rate of 17.3%. The Ehlanzeni
District Municipality is in the north-east of the Mpumalanga
Province. The study was conducted in five public primary

health care facilities, namely Buffelspruit clinic, Kanyamazane
CHC, Cunningmore clinic, Langloop CHC and Naas CHC. Our
baseline study in the Ehlanzeni district found a 74%viral suppres-
sion rate (confidence interval: 73.1%-74.8%) among ALHIV on
antiretroviral treatment in 2019,12 and retention in care rates at
6, 12, 18 and 24 months of 90.5%, 85.4%, 80.8% and 76.2%,
respectively13 – which fail to meet the UNAIDS target of 95%,
95%, 95% by 2030.

Overview of the Right to Care Psychosocial
Support Intervention
Right to Care (RTC) is a registered South African Non-
Governmental organization (NGO) that provides quality health
care services including prevention, treatment care and support ser-
vices for people living with HIV. RTC developed a PSS interven-
tion consistingof adolescent andyouth-friendlyservices that aim to
improve adherence and retention toART care amongALHIV. The
comprehensive PSS intervention package consists of services to
address disclosure, treatment adherence, social support and HIV
treatment literacy8 as illustrated in Figure 1.

Research Design, Sample Size and Sampling
We applied a qualitative descriptive research design. Five pur-
posively selected key informants comprising a program coordi-
nator, two professional nurses and two community system
technical officers (CSTO) were interviewed for the study.
Twenty-four focus group discussions were conducted with
173 ALHIV (10‒19 years old) on ART who received the psy-
chosocial support group intervention in five public primary
health care facilities in Ehlanzeni District.

Data Collection Procedure
We reviewed program documents including adolescents and
youth friendly space policies and guidelines, implementation
plan and the Flipster training manual.8 The focus group discus-
sions were conducted between 1 and 30 November 2021, and
the key informant interviews were conducted between 3 and
10 December 2021. Before starting the key informant inter-
views, the program coordinator and implementers were
briefed on the purpose of the interviews and interview dates
were scheduled with the potential key informants.

Through the support of clinic professional nurses, parents/
caregivers of ALHIV were contacted and briefed on the focus
group discussions. Consent was also sought from the parents/
caregivers of the ALHIV and assent from ALHIV who were
under 18 years old. The key informant interviews were con-
ducted virtually (through Microsoft Teams meetings) in
English and voice recorded. The focus group discussions
were conducted in person and in the local language (Tsonga).
Recorded data were translated verbatim in English and prepared
for analysis.

Figure 1. Intervention Components of the Right-To-Care
Psychosocial Support Intervention.

2 Journal of the International Association of Providers of AIDS Care



Data Analysis
From the program documents, we identified the four program
objectives, and use these (program objectives) as a frame-
work to organize the data. Data within this framework were
analyzed manually using inductive content analysis. The
inductive content analysis technique is suitable for analyzing
qualitative data collected without the guidance of a theoreti-
cal framework, but deriving purely from emergent data and
formulating themes.14 A fifth category (Other challenges)
was formed to capture the themes that did not fit into the
program objectives framework, but captured “Other chal-
lenges” encountered in the implementation of the interven-
tion. Data were captured in an Excel table with five
columns to depict categories, themes, subthemes, codes and
direct quotations. We developed codes from the responses
provided by the participants. Data codes were reviewed by
the authors and later organized into subthemes, themes,
and categories (pattern coding). We further read and cross-
checked the transcribed data to confirm the developed
pattern coding. A final matrix containing columns for cate-
gories, themes, subthemes, and codes was developed using
Microsoft Excel 2016.

Rigor and Trustworthiness
The rigor and trustworthiness of the study findings were ascer-
tained by doing the following. (1) We conducted a pilot of the
interview guide, which helped us assess the type of information
that we asked were likely to produce. (2) We applied the pro-
cesses of information triangulation, which entailed using
more than one stakeholder group - key implementers and
adolescent beneficiaries. (3) We conducted iterative question-
ing in data collection dialogues with the study participants.
Conducting a document review provided us with relevant
concepts and theories to engage with the study participants.
(4) Trustworthiness was enforced by actively searching
for disconfirming evidence through negative case analysis15

or deviant case analysis,16 and keeping an audit trail.
Finally, we followed the relevant aspects of the Criteria for
Reporting Qualitative Research (COREQ) outlined by
Tong et al17, 18

Ethical Approval and Informed Consent
Ethics clearance was obtained from the University of the
Western Cape Biomedical Research Ethics committee
(BM19/1/8) and the National Health Research Ethics commit-
tee (MP_202102_006). We adhered to the 1964 declaration
of Helsinki guidelines. The researchers sought verbal and
written consent from all study participants, including parents/
caregivers. Pseudonyms were also used to identify study
participants during key informant interviews (KII’s) and
focus group discussions (FGD’s). In addition, participants
consented to publishing of their responses if they were kept
anonymous.

Results
The objectives of the PSS program were to facilitate and
support disclosure, optimizing treatment effectiveness, and pro-
viding health education and social support to improve adher-
ence and retention in ART among ALHIV. The themes,
subthemes and codes derived as aligned with each of these
program objectives are illustrated in Table 1.

Disclosure Support
One of the primary objectives of the PSS intervention was to
facilitate and support “full” disclosure of HIV status to adoles-
cents on ART safely and healthily. According to the 2016 South
African National Department of Health disclosure guidelines
for children, “full” disclosure should be conducted gradually
regarding the cognitive development and maturity of the child
and adolescent. The intervention disclosure process started
with auditing the files of ALHIV on ART to determine
whether they have received “full” disclosure.

Partial Disclosure
The PSS intervention through trained health care workers
provide a gradual disclosure process starting from partial disclo-
sure (where the adolescents are taught about gems) to full disclo-
sure (the adolescents are taught about HIV and consequences of
non-adherence to ART). The intervention implements partial dis-
closure between ages 4 and 9 years old, where the ALHIV are
told that they have germs in their body and will need medication
to fight the germs. This information is given because at this age,
the child can comprehend germs as opposed to HIV as a virus.
The knowledge of germs in the body provides the child with a
reason to continue to take ARV drugs daily.

It [disclosure] was not easy at first, because they did not understand
why they should take the treatment every day. Because most of
them even were not told the truth about the treatment. They knew
that they were taking medicine. [but] they did not really understand
why they should take the treatment every day - Professional nurse,
Kanyamazane CHC

Full Disclosure
After the partial disclosure, “full” disclosure is provided to the ado-
lescentwhen they reach10yearsof age.At this age, the adolescents
areconsidered tobemature enough to take theirmedicationon their
own (ie, learn self-management of their chronic condition). In this
session, they are told about the virus, its consequences to the body,
and how to manage their chronic illness. Full disclosure of HIV
status is done with the support of a parent or guardian.

…So, from ten years upward we expect that the child should know
that they have got a virus. But we need to do that through the
parents, the parents of the kids must give their consent” –
Community system technical officer, Langloop CHC

Okonji et al 3



The second step in the intervention process is to contact
parents or caregivers and invite them to the clinic to facilitate
“full” disclosure to the adolescent.

Imake sure that after doing the audits, I call the parents [ofALHIV] and
inform them [parents] I have got this child that is not disclosed. So how
about you come to the facility, sowe start with the child’s disclosure? –
Community system technical officers, Kanyamazane CHC

Reluctance of Caregivers to Disclose to Their Children
It was reported by program implementers that some of the
parents/caregivers are reluctant to participate in the disclosure

process because they are not comfortable for their children to
know their HIV status, for fear that they may be blamed for
infecting their child.

One parent said she was not ready for the child to know what kind
of treatment he was taking. That came from a place of her fearing
that the child would blame her. And I think because she blames
herself; …she feared that the child was also going to blame her
for infecting him with HIV - Community system technical officers,
Kanyamazane CHC

In the focus group discussions, the adolescents expressed
that the intervention helped provide clarity on the reason for

Table 1. Themes, Subthemes, and Codes by Program Objectives.

Program objective Theme Subtheme Codes

Facilitate disclosure of HIV status
to adolescents

Disclosure support Audit of disclosure status Partial disclosure
Full disclosure

Involvement of caregivers in
disclosure process

Reluctance of caregivers

Parents not ready for their children to
know the type of treatment they are on
Fear of being blamed for infecting the

child
Optimizing treatment Adherence support Routine viral load monitoring High viral load

Enhanced adherence counseling Non-adherence
Regular monitoring of
adolescents” weight

Under dosing of ARVs

Regimen switching Resistance testing Increased pill burden
Flipster Educational

intervention
Self-management of ART Treatment literacy Knowledge and management of HIV and

consequences to the body
Addressing adherence challenges

faced by ALHIV
Challenges to medication intake

Regular reminder strategies Phone alarm reminders
Using a marker, eg, TV drama reminders

Strengthen adherence support
network

Strengthened support
network

Support from parent/caregiver Home support

Support from peer educators Bonding with peers
Support from health workers

(clinicians)
Clinician-client interaction

Ease of accessing ARVs Quick access to ARVs at facility Reduced waiting time
Bonding with clinician

Family support for
adherence

Household members encourage
each other on ART

More than one person in the house
taking ARVs

Other challenges in the
implementation of the PSS
intervention

Staff challenges Capacitation issue Continuous training of peer educators
and professional nurses

Dedicated staff to support
ALHIV

Shortage of trained staff on disclosure

Competing workload Juggling between tasks
Perceived effect of

COVID-19
Program implementation

disruption caused by COVID-19
Juggling between COVID-19 and other

tasks
Barriers to scaling up and

implementation
Challenges with medication pick up at a

facility
Individual constraints to

medication adherence
Perceived lack of

knowledge on HIV status
Lack of understanding the reason

for ART uptake
Lacking understanding

Missed support group
sessions

Financial barriers Lack of money for transport
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their continuous medication intake and helped them come to
terms with their HIV status and subsequently adhere to taking
their medication.

When they told me I was not shocked, but I became aware when
they told me. I was first told that the treatment was for flu, but I
wondered why I have flu this long and not getting better. But
then they eventually told me it was for HIV - 14-year-old male,
Kanyamazane CHC

Now I am happy because I know my status unlike not knowing that
I am HIV positive. I feel free now because I know my status-
18-year-old female, Kanyamazane CHC

Adolescents who were perinatally infected with HIV lacked
understanding of continuous medication intake. Full disclosure
is a key component of the PSS program to provide clarity on
the need for adherence, and a criterion for recruiting the
ALHIV into adolescent support groups. The disclosure com-
ponent of the intervention was implemented as planned, and
it provided clarity for the ALHIV on their continuous ART
intake, enhanced their ability to take responsibility for their
medication intake; and subsequently improved medication
adherence.

Optimizing Treatment
The PSS intervention provides treatment adherence support for
ALHIV through four mechanisms, namely: routine viral load
monitoring, enhanced adherence counseling (EAC), regular
monitoring of adolescents” weight, and resistance testing
leading to switching to a second-line regimen.

Routine Viral Load Monitoring
The intervention enables the routine monitoring of viral load of
ALHIV every six months and once a year if the ALHIV on
ART have achieved two successive viral load suppressions to
ensure adherence to ART. However, for adolescents with a
history of non-adherence or missing clinic appointments,
blood is drawn every two months to ensure adherence before
reverting to the routine of six months, and once a year.

We collect the viral load when the patient is due for blood, and
when I notice that the viral load is high, then counsel them
[ALHIV]…after two months I will collect blood again to see if
the viral load is going down. If the viral load is not going
down, we then switch to second line - Professional nurse,
Langloop CHC

Enhanced Adherence Counseling
Through the intervention, enhanced adherence counseling (EAC)
is provided to ALHIV who defaulted on clinic appointments
and have a viral load >1000 copies/ml. The main goal of the
counseling is to help the adolescents overcome the barriers to

adherence and regular clinic visits, and to re-engage with treat-
ment regime.

When I noticed that the viral load is high, I will seat with the patient
[adolescent] and talk to them to understand the problem for not
adhering. If the patient [adolescent] is not adhering I will ask
them why they are not adhering [provide EAC] - Professional
nurse, Kanyamazane CHC

Regular Monitoring of Adolescent’s Body Weight
The PSS intervention provides regular monitoring of adoles-
cents” body weight. Regular monitoring of body weight
gains/losses is vital to maintaining appropriate antiretroviral
(ARV) dosage for the ALHIV. The 2019 adherence guideline
for HIV, Tuberculosis (TB), and non-communicable diseases
(NCDs) recommended a specific regimen for a specific
weight in ALHIV.19 Under-dosing of ARVs due to adoles-
cents” rapid growth was commonly observed as a reason for
unsuppressed viral load among ALHIV.

Most of them their viral load was very high, but when I check their
file, most of them were under dosed. Because they are kids, they
grow every now and then. What I noticed is that the nurses will
not update their treatment according to the weight of the child, so
I correct it - Professional nurse, Kanyamazane CHC

Resistance Testing
ALHIV whose viral load remain unsuppressed after receiving
counseling were switched to a second-line regimen if the unsup-
pressed viral load persisted. In the focus group discussions, the
adolescents expressed that blood was taken for testing to
monitor whether they (ALHIV) were adhering to their
treatment.

They do blood check to see if we are taking our ART when at home.
It [regular blood checks] assisted us to collect our ART regularly
−14-year-old female, Langloop CHC

The adolescents also recounted how the counseling they
received for not adhering to their treatment helped them to
re-engage with their treatment.

I would get sick, and they found out that I was not taking my pills
and they admonished me for not doing that and I was told these pills
will help me live and I continued taking them. They also said I
should always eat my food so by the time I take my pills I have
something in my stomach and that I should drink a lot of water.
So, I took that and continued up until now – 13-year-old male,
Kanyamazane CHC

Through regular monitoring of their viral load and weight
and providing enhanced adherence counseling to these adoles-
cents, those on ART were supported in their treatment journey
to attain viral suppression.

Okonji et al 5



Health Education
The intervention provided health education to ALHIV using the
Flipster training manual. The Flipster training manual consists
of discussion topics covering HIV knowledge and treatment lit-
eracy, treatment adherence, disclosure, stress and mental health
management, self-esteem, nutrition and substance abuse.
Additionally, the tool consists of two sides-on one side of the
tool (seen by participants) comprises descriptive pictures;
while the reverse side provides guides for the facilitator
through the topic in a series of easy-to-follow steps.

Treatment Literacy
The Flipster manual contains age-appropriate training materials
on treatment literacy, HIV knowledge, nutrition, drugs and sub-
stance abuse, and medication adherence strategies with picture
codes showing illustrations of the topics under discussion. The
Flipster manual facilitates the process for adolescents in the
support groups to talk openly about sexual and reproductive
health concerns while opening pathways for discussions about
HIV, stigma and life challenges. This approach keeps ALHIV
interested and engaged in the topics discussed.

The health education that they [ALHIV] receive when they are in
the facility to receive their treatment, is tailored in such a way
that it does not push them [ALHIV] away, but rather make them
[ALHIV] want to come to the facility because it is a place where
they [ALHIV] can actually get answers, get to understand certain
things they might not be able to understand from their parents -
Program coordinator

Self-Management of ART
Adherence reminder strategies, such as phone alarm, reminders
and TV shows were suggested to adolescents to help them
remember to take their medication daily.

Also, we tell them [ALHIV] that when Generations plays- we must
take our treatment and we both take it together so creating that kind
of cultures and behavior in the home can be really a form of support
- Community system technical officer (1), Langloop CHC

We always tell parents to someone who is on treatment to make
sure that there is a phone alarm - Community system technical
officer, Kanyamazane CHC

According to one of the professional nurses, these strategies
mentioned above were observed to be effective in ART self-
management among ALHIV.

I think they [ALHIV] were able to take care of themselves, knowing
that they [ALHIV] should take treatment every day. I would ask
them “what time do you take treatment”? they [ALHIV] knew
the time they [ALHIV] should take treatment. The fact that they
could adhere to the time and the treatment, I think that they were

able to take care of themselves - Professional nurse,
Kanyamazane CHC

In the focus group discussions, the adolescents expressed
that they (ALHIV) were better placed to take ART seriously
by freely discussing their challenges with facilitators and peers.

We should continue with the group because it helps. And we learn
from each other, and it becomes easy for us to meet and collect our
ART −13-year-old female, Langloop CHC

Similarly, the ALHIV expressed the benefit of TV programs
in reminding them that it is time to take their medication.

Television also helps, like I know every time generations plays on
TV it automatically reminds me to take my ART-13-year-old, male
Langloop CHC

The adolescents also recounted how they could take respon-
sibility for their health and get all reminders from family
members. For example, one adolescent reported that:

I am taking responsibility of my health and I remind myself every
time and even my little sister does remind me and if I don’t take, she
would even report to my mom. So, I thank her a lot she is always
there to remind me - 18-year-old female, Kanyamazane CHC

The Flipster educational component of the intervention
enabled a conducive environment for the ALHIV to discuss
crucial topics on HIV treatment literacy and address challenges
to medication adherence.

Social Support
The aim of the PSS intervention is to facilitate social support for
improved access to ART (medication pick up and clinic atten-
dance) and retention in care by strengthening the ALHIV’s
support networks.

Strengthen Adherence Support Network
The PSS intervention is implemented in an adolescent-friendly
and safe space in the clinics. The support groups provide an
enabling environment for ALHIV to bond with clinicians,
peers in the PSS group and their caregivers throughout their
treatment journey.

The peer educators are very young. So our young people and our
children can relate with them and don’t feel intimidated. I think it
has done good for our program -Community system technical
officer, Kanyamazane CHC

Their [ALHIV] interactions with me was very good. They [ALHIV]
were open enough to interact with me, like they [ALHIV] knew that
everything was fine when they [ALHIV] are at the clinic, they [ado-
lescent] feel safe, they [adolescent] can say anything that they [ado-
lescent] are facing - Professional nurse, Kanyamazane CHC
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Caregivers of ALHIV are encouraged to take their medica-
tion together with their children as role models and as such
motivate their children to adhere to treatment.

We always encourage parents/caregivers in the disclosure sessions
to take treatment with the child because that always help[s] them to
see, okay, mummy always does it, so I can do it too - Community
system technical officer, Langloop CHC

Ease of Accessing Antiretroviral
The PSS intervention provides ALHIV with quick access to
ARVs at the clinic, so that they have reduced waiting times
when they visit the clinic.

And the fact that it was welcoming for them [ALHIV] to come to the
clinic, they [ALHIV] did not have to stay in long queues in the clinic.
They [ALHIV] come to me [professional nurse] and I help themwith
their medicines and have sessions with them [ALHIV], and after an
hour they [ALHIV] leave. It is not like sitting on the benches waiting
for their medicine - Professional nurse, Langloop CHC

During the focus group discussions, most adolescents
expressed a sense of belonging and camaraderie with peers on
their HIV journey. The sense of belonging and camaraderie
made them forget about their fears, hurt, worries, anger and
bitterness.

What I like about the group is that I met friends who are also taking
ART −14-year-old, female Kanyamazane CHC

We help one another by encouraging each other to take medication
every day - 13- year-old female, Langloop CHC

Other Challenges in the Implementation
of the PSS Intervention
Although the psychosocial support intervention was imple-
mented as planned with promising benefits, other challenges
encountered in the implementation of the PSS intervention
identified were due to staff’s workload challenges, disruptions
and restrictions due to COVID-19, as well as lack of transport
[money] to attend support group sessions.

Workload Challenges
Though the staff implementing the adolescent program were
trained on disclosure and skills to facilitate adolescent support
groups, consistently implementing it was a challenge because
of competing workloads at the clinic.

Some people have been trained but are not implementing maybe
because of some of the challenges with the workload. So is not
always that people don’t know what to do, but it is just that they

are not doing it because of other responsibilities that they have,
so that is what I would say it is a challenge - Program coordinator

The community system technical officers also narrated how
competing work demands had hindered the continuous imple-
mentation of the program especially with the emergence of
COVID 19.

The workload also affected a lot, because we were short staffed, I
could not continue with the support groups to attend to COVID
cases-Community system technical officer, Langloop CHC

Impact of COVID-19 on Program Implementation
The implementation of the program was severely disrupted by
COVID-19 restrictions and lockdown regulations in South
Africa. These restrictions and lockdown regulations led to the
discontinuation of support group sessions; which hindered
access to the health facility and medication pickup.

A huge disrupter for this implementation has really been
COVID-19, because like I said previously, I had quite a few facil-
ities that were implementing support groups, and the goal was to
expand to more facilities so that we have more supports groups
in more facilities - Program coordinator

…but because of COVID-19 restrictions, implementation of
support groups came to a halt, as a result medication pickup
among our children dropped - Professional nurse, Langloop CHC

Lack of Transport Money to Attend Support Groups
Apart from the competing workload and COVID-19 disruptions
and regulations, their lack of money for transport to the clinic
hindered ALHIV from attending support group sessions.

The other challenge is transport, every time they [ALHIV] meet
once in a month. You find that they [ALHIV] don’t have money
to come to the facility to attend the support group - Professional
nurse, Langloop CHC.

The implementation of the PSS intervention was constrained
because of the competing workload and COVID-19 regulations
and restrictions.

Discussion
In this study, we set out to qualitatively explore the implemen-
tation of a psychosocial support intervention designed to
improve adherence and retention of adolescents on ART and
the impact on ALHIV in the Ehlanzeni district. The intervention
components were facilitated disclosure, support for treatment
adherence, health education using the Flipster manual, and
facilitated social support. We also reported on some constraints
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encountered while implementing the psychosocial support
intervention.

Evidence suggests that non-disclosure of adolescents” HIV
status compromises adherence and retention in ART care
among ALHIV.20 “Full” disclosure is a crucial component of
the psychosocial support intervention. The World Health
Organization (WHO) recommends full disclosure of
HIV-positive status to adolescents who acquired HIV perina-
tally by age of 12 years.34 The evidence on the association
between disclosure and adherence to ART among ALHIV are
mixed. While a study found positive association between dis-
closure and adherence to ART among ALHIV,21 another
study conducted in the Eastern Cape province of South Africa
observed that awareness of HIV-positive status was not associ-
ated with higher rates of adherence, or lower rates of viral sup-
pression among adolescents.34 In this study, disclosure
provided through the PSS program is age-specific and culturally
sensitive to proffer disclosure support to ALHIV and these
ALHIV are subsequently recruited into the PSS support
group. Through this disclosure approach, ALHIV are supported
to accept their positive HIV status and are motivated to adhere
to and remain engaged in ART.

Adherence monitoring requires approaches that effectively
measure patient compliance, and at the same time, identify
the non-compliant patients. While studies have assessed the
effectiveness of indirect methods of measuring medication
compliance such as viral load test, pill count, self-report and
electronic monitoring devices.22 WHO recommends viral load
testing for monitoring people living with HIV on ART.
Studies have reported that routine viral load monitoring and
enhanced adherence counseling are effective in improving the
viral suppression rate among people living with HIV. 23, 24

Nevertheless, no significant association has been found
between enhanced adherence counselling and viral suppression
among people living with HIV.25, 26 We did not find any study
that explores routine body weight monitoring in managing
adherence among ALHIV. In the PSS intervention, support
for treatment adherence was implemented through four mecha-
nisms, routine viral load monitoring, enhanced adherence coun-
seling for defaulting adolescents, routine body weight
monitoring, and regimen switching for ALHIV who failed first-
line treatment. Routine body weight monitoring helped identify
adolescents on ART who were under dosed because of their
rapid growth and then adjusted to correct ART dosage.
Similarly, adolescents on ART who were resistant to the first-
line regimen were timeously switched to a second-line
regimen. These mechanisms are crucial to ensuring effective
management of ALHIV adherence to ART.

We found the health education component of the PSS inter-
vention to encompass several sessions that educate on psycho-
logical wellbeing, HIV knowledge, nutrition, drugs and
substance abuse, and treatment literacy (importance of medica-
tion adherence),8 which are posited to impact the immediate
determinants to adhere to ART.27 it is observed that people
with lower health literacy were less likely to have undetectable
viral load.28 The intervention provides ALHIV with HIV

knowledge, treatment and management skills to alter negative
attitudes and understand the benefits of sharing positive feed-
back with peers. Additionally, enhanced counselling is a mech-
anism used to motivate ALHIV to continue adhering to their
medication.29, 30

The intervention utilized peer educators, and professional
nurses to provide HIV treatment care and support for ALHIV,
thus strengthening the relationship between treatment support-
ers/clinicians and ALHIV.8 In addition, parents/caregivers are
trained on how to support the ALHIV on their treatment
journey.8 Therefore, the network support provided to ALHIV
is designed to improve their adherence and retention in ART
care.8 In some studies, it has been suggested that ALHIV
who receive support from clinicians, peers, and caregivers
improve their psychosocial wellbeing, which, in turn, improves
adherence and retention in ART.31–33 In addition, caregivers”
support, support from peer educators and clinicians, and the
ease of accessing ARVs are found to be effective strategies
for improving adherence and retention in ART care.34–37

No doubt that the COVID-19 pandemic disrupted the uptake
of HIV services such as HIV testing and ART initiations during
the COVID-19 restrictions and lockdowns,33 and particularly
access of HIV services among ALHIV.34 In our exploration,
we observed disruptions in holding support group sessions
because of lockdown and restrictions. Competing work
demand in terms of clinician’s level of effort concentrating on
attending to COVID-19 infected patients and vaccination exer-
cises also acted as a barrier to the implementation of the PSS
intervention. Thus, attending to the HIV treatment needs of
newly HIV diagnosed adolescent and existing ALHIV on
ART was compromised. However, recent studies have docu-
mented innovative strategies to help combat the decline in
uptake of health care service amidst an outbreak such as
COVID-19. For example, sanitization and use of masks (cloth
or surgical) when attending support group sessions, and differ-
entiated service delivery-adopting patient centered approach
such as pre packing of medications for either home or commu-
nity center delivery (depending on the preferred choice and
need of the ALHIV),38, 39 as well as increasing access to multi-
month dispensing (MMD) of ARTs.40

Limitations of the Study
This work contains several limitations and opportunities for
further research. Despite our efforts to involve broad samples
from each participant category (ie, adolescents, professional
health care workers, and peer educators), the final sample did
not include peer educators because they were no longer in the
employ of RTC at the time of data collection. Therefore, our
findings on the implementation of the PSS intervention are
mainly derived from accounts of professional nurses, commu-
nity system technical officers, and adolescents. In addition,
the current analysis did not investigate how gender identities
and age may influence experiences of the PSS intervention.
We suggest that future work focuses on exploring gender and
age differences in experiences of the PSS intervention.

8 Journal of the International Association of Providers of AIDS Care



Conclusions
The PSS intervention was implemented as planned with a prom-
ising positive impact on ALHIV adherence and retention in
ART care. However, the implementation of the intervention
was challenged by disruptions caused by the COVID-19 restric-
tions and regulations and competing work demands attributable
to the health systems” response to the COVID-19 pandemic.
Judiciously strengthening the implementation of the PSS inter-
vention is needed before wide-scale roll-out. We recommend
innovative approaches to alter delivery modes of interventions
to account for systemic disruptions, as evidenced by the
COVID-19 pandemic.

List of abbreviations
ALHIV: Adolescents living with HIV
ART: Antiretroviral therapy
ARVs: Antiretrovirals
HIV: Human Immunodeficiency-Virus
TB: Tuberculosis
WHO: World Health Organization

Acknowledgements
We acknowledge the Mpumalanga Department of Health and Right to
care for granting us permission to use the health centers for the study.
In addition, the authors would like to acknowledge funding from the
Belgian Development Cooperation, through the Institute of Tropical
Medicine Antwerp. Any opinion, finding and conclusion or recom-
mendation expressed in this material is that of the authors and not
the funders

Ethics Approval and Consent to Participate
Ethics clearance was obtained from the University of the Western Cape
Biomedical Research Ethics committee (BM19/1/8) and the National
Health Research Ethics committee to conduct qualitative interviews
(MP_202102_006). We adhered to the 1964 declaration of Helsinki
guidelines. According to the declaration, research that involves
human subjects among others must keep with the following (1)
strive to protect life, health, privacy, and the dignity of the research par-
ticipants, (2) employ greater care to protect the participants from harm
and (3) conduct the research because the importance of the research
purpose, outweighs the risk that might be attributed to the study
either at present or in the future (18th WMA General Assembly,
Helsinki, 2001). The researchers sought verbal and written consent
from all study participants. Codes were also used to identify study par-
ticipants during KII’s. In addition, participants consented to the publi-
cation of their responses if they were kept anonymous.

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
We received funding from Right to Care and Belgian Development
Cooperation, through the Institute of Tropical Medicine Antwerp for
qualitative data collection for this study

Author’s Information
This paper is a component of his PhD program that aims to evaluate a
psychosocial support intervention specifically designed to improve
adherence and retention among adolescents living with HIV and AIDS.

ORCID iD
Emeka F. Okonji https://orcid.org/0000-0002-3499-6948

References

1. Simbayi L, Zuma K, Zungu N, et al. South African National HIV
Prevalence, Incidence, Behaviour and Communication Survey,
2017: Towards Achieving the UNAIDS 90-90-90 Targets.; 2019.
http://hdl.handle.net/20.500.11910/15052.

2. Gittings L, Toska C, Hodes R, et al. Resourcing Resilience: The Case
for Social Protection for HIV-Positive Children on Antiretroviral
Treatment in Eastern and Southern Africa. RIATT-ESA Report.; 2016.

3. Nachega JB, Mills EJ, Schechter M. Antiretroviral therapy adher-
ence and retention in care in middle-income and low-income coun-
tries: Current status of knowledge and research priorities. Curr Opin
HIV AIDS. 2010;5(1):70–77. doi:10.1097/COH.0b013e328333ad61

4. De Carvalho Mesquita Ayres JR, Paiva V, França I, et al.
Vulnerability human rights, and comprehensive health care
needs of young people living with HIV/AIDS. Am J Public
Health. 2006;96(6):1001–1006. doi:10.2105/AJPH.2004.060905

5. Purwaningsih P, Asmoro CP, Prastiwi YA. Self-esteem and motivation
with adherence of people livingwithHIV/AIDS (PLWHA) in Indonesia
with antiretroviral therapy: a cross-sectional study. Int J Adolesc Med
Health. 2022;34(1):2019–0051. doi:10.1515/ijamh-2019-0051

6. Vreeman RC, McCoy BM, Lee S. Mental health challenges
among adolescents living with HIV. J Int AIDS Soc.
2017;20(3):100–109. doi:10.7448/IAS.20.4.21497

7. Sanchez-Sosa JJ. Treatment adherence: The role of behavioral
mechanisms and some implications for health care interventions.
Revista Mexicana De Psicologia. 2002;19(1):85–92.

8. Emeka Francis O, Brian VanWyk, Mukumbang FC. Applying the
biopsychosocial model to unpack a psychosocial support interven-
tion designed to improve antiretroviral treatment outcomes for
adolescents in South Africa. Pan African Medical Journal.
2022;41(166):41–44. doi:10.11604/pamj.2022.41.166.31985

9. Okonji EF, Mukumbang FC, Orth Z, Vickerman-Delport SA, Van
Wyk B. Psychosocial support interventions for improved adher-
ence and retention in ART care for young people living with
HIV (10–24 years): A scoping review. BMC Public Health.
2020;20(1):1–11. doi:10.1186/s12889-020-09717-y

10. SherrL.Mental health—abridgenot so far.TheLancetGlobalHealth.
2017;5(6):e559–e560. doi:10.1016/S2214-109X(17)30183-3

11. World Health Organization. Retention in HIV programmes: defin-
ing the challenges and identifying solutions. In: Meeting report
(13–15 September 2011, geneva, Switzerland). World Health
Organization; 2012:1–64.

12. Okonji EF, Van Wyk B, Mukumbang FC, Hughes GD.
Determinants of viral suppression among adolescents on antiretro-
viral treatment in ehlanzeni district, South Africa : A cross - sec-
tional analysis. AIDS Res Ther. 2021;18(1):1–10. doi:10.1186/
s12981-021-00391-7

Okonji et al 9

https://orcid.org/0000-0002-3499-6948
https://orcid.org/0000-0002-3499-6948
http://hdl.handle.net/20.500.11910/15052
http://hdl.handle.net/20.500.11910/15052
https://doi.org/10.1097/COH.0b013e328333ad61
https://doi.org/10.2105/AJPH.2004.060905
https://doi.org/10.1515/ijamh-2019-0051
https://doi.org/10.1515/ijamh-2019-0051
https://doi.org/10.1515/ijamh-2019-0051
https://doi.org/10.7448/IAS.20.4.21497
https://doi.org/10.11604/pamj.2022.41.166.31985
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1186/s12889-020-09717-y
https://doi.org/10.1016/S2214-109X(17)30183-3
https://doi.org/10.1016/S2214-109X(17)30183-3
https://doi.org/10.1016/S2214-109X(17)30183-3
https://doi.org/10.1186/s12981-021-00391-7
https://doi.org/10.1186/s12981-021-00391-7
https://doi.org/10.1186/s12981-021-00391-7


13. Okonji EF, Van Wyk B, Mukumbang FC. Two-year retention in
care for adolescents on antiretroviral therapy in ehlanzeni district,
South Africa : A baseline cohort analysis two-year retention in
care for adolescents on antiretroviral therapy in Ehlanzeni district,
South Africa : A baseline c. AIDS Care. 2022(March);31:1–11.
doi:10.1080/09540121.2022.2057409

14. Kyngäs H. Inductive content analysis. In: The application of content
analysis in nursing science research. Springer International
Publishing; 2020:13–21.

15. Shenton AK. Strategies for ensuring trustworthiness in qualitative
research projects. Educ Inf. 2004;22(2):63–75. doi:10.3233/EFI-
2004-22201

16. Porter S. Validity, trustworthiness and rigour: Reasserting realism
in qualitative research. J Adv Nurs. 2007;60(1):79–86. doi:10.
1111/j.1365-2648.2007.04360.x

17. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): A 32-item checklist for interviews
and focus groups. Int J Qual Health Care. 2007;19(6):349–357.
doi:10.1093/intqhc/mzm042

18. Tong A, Flemming K, McInnes E, Oliver S, Craig J. Enhancing
transparency in reporting the synthesis of qualitative research:
ENTREQ. BMC Med Res Methodol. 2012;12(1):181. doi:10.
1186/1471-2288-12-181

19. South African National Department of Health. 2019 ART Clinical
Guidelines. South African National Department of Health; 2019.

20. Nabukeera-Barungi N, Elyanu P, Asire B, et al. Adherence to anti-
retroviral therapy and retention in care for adolescents living with
HIV from 10 districts in Uganda. BMC Infect Dis. 2015;15(1):1–
10. doi:10.1186/s12879-015-1265-5

21. Mi T, Li X, Zhou G, Qiao S, Shen Z, Zhou Y. HIV Disclosure to
family members and medication adherence: Role of social support
and self-efficacy. AIDS Behav. 2020;24(1):45–54. doi:10.1007/
s10461-019-02456-1

22. Farmer KC. Methods for measuring and monitoring medication
regimen adherence in clinical trials and clinical practice. Clin
Ther. 1999;21(6):1074–1090. doi:10.1016/S0149-2918(99)80026-5

23. Bvochora T, Satyanarayana S, Takarinda KC, et al. Enhanced
adherence counselling and viral load suppression in HIV seropos-
itive patients with an initial high viral load in Harare, Zimbabwe:
Operational issues. PLoS ONE. 2019;14(2):e0211326. doi:10.
1371/journal.pone.0211326

24. Laxmeshwar C, Acharya S, Das M, et al. Routine viral load mon-
itoring and enhanced adherence counselling at a public ART
centre in Mumbai, India. PLoS ONE. 2020;15(5):p.e0232576.
doi:10.1371/journal.pone.0232576

25. Nasuuna E, Kigozi J, Babirye L, Muganzi A, Sewankambo NK,
Nakanjako D. Low HIV viral suppression rates following the
intensive adherence counseling (IAC) program for children and
adolescents with viral failure in public health facilities in
Uganda. BMC Public Health. 2018;18(1):1–9. doi:10.1186/
s12889-018-5964-x

26. van Loggerenberg F, Grant AD, Naidoo K, et al. Individualised moti-
vational counselling to enhance adherence to antiretroviral therapy is
not superior to didactic counselling in South African patients:
Findings of the CAPRISA 058 randomised controlled trial. AIDS
Behav. 2015;19(1):145–156. doi:10.1007/s10461-014-0763-6

27. Jaccard J, Dodge T, Dittus P. Parent-adolescent communication
about sex and birth control: A conceptual framework. New Dir
Child Adolesc Dev. 2002;2002(97):9–42. doi:10.1002/cd.48

28. Kalichman SC, Benotsch E, Suarez T, Catz S, Miller J, Rompa D.
Health literacy and health-related knowledge among persons
living with HIV/AIDS. Am J Prev Med. 2000;18(4):325–331.
doi:10.1016/S0749-3797(00)00121-5

29. Hill S, Kavookjian J. Motivational interviewing as a behavioral
intervention to increase HAART adherence in patients who are
HIV-positive: A systematic review of the literature. AIDS Care.
2012;24(5):583–592. doi:10.1080/09540121.2011.630354

30. Schaefer MR, Kavookjian J. The impact of motivational interview-
ing on adherence and symptom severity in adolescents and young
adults with chronic illness: A systematic review. Patient Educ
Couns. 2017;100(12):2190–2199. doi:10.1016/j.pec.2017.05.037

31. Umar E, Levy JA, Bailey RC, Donenberg G, Hershow RC,
Mackesy-Amiti ME. Virological non-suppression and its corre-
lates among adolescents and young people living with HIV in
southern Malawi. AIDS Behav. 2019;23(2):513–522. doi:10.
1007/s10461-018-2255-6

32. Hong Y, Li X, Fang X, et al. Perceived social support and psycho-
social distress among children affected by AIDS in China.
Community Ment Health J. 2010;46(1):33–43. doi:10.1007/
s10597-009-9201-z

33. Callaghan P, Morrissey J. Social support and health: A review. J Adv
Nurs. 1993;18(2):203–210. doi:10.1046/j.1365-2648.1993.18020203.x

34. Friedman MR, Coulter RWS, Silvestre AJ, et al. Someone to
count on: Social support as an effect modifier of viral load sup-
pression in a prospective cohort study. AIDS Care.
2017;29(4):469–480. doi:10.1080/09540121.2016.1211614

35. Burgoyne RW. Exploring direction of causation between social
support and clinical outcome for HIV-positive adults in the
context of highly active antiretroviral therapy. AIDS Care.
2005;17(1):111–124. doi:10.1080/09540120412331305179

36. Zeluf-Andersson G, Eriksson LE, Schönnesson LN, Höijer J,
Månehall P, Ekström AM. Beyond viral suppression: The
quality of life of people living with HIV in Sweden. AIDS Care.
2019;31(4):403–412. doi:10.1080/09540121.2018.1545990

37. Filiatreau LM, Pettifor A, Edwards JK, et al. Associations between
key psychosocial stressors and viral suppression and retention in
care among youth with HIV in rural South Africa. AIDS Behav.
2021;25(8):2358–2368. doi:10.1007/s10461-021-03198-9

38. Mukumbang FC, Kriel E, Van Wyk B, Kruger JA. Desperate
times call for desperate measures: Adapting antiretroviral service
delivery in the context of the COVID-19 pandemic. S Afr Med
J. 2020;110(8):711–712. doi:10.7196/SAMJ.2020.v110i8.14967

39. Grimsrud A, Wilkinson L. Acceleration of differentiated service
delivery for HIV treatment in sub-Saharan Africa during
COVID-19. J Int AIDS Soc. 2021;24(6):p.e25704. doi:10.1002/
jia2.25704

40. Bailey LE, Siberry GK, Agaba P, Douglas M, Clinkscales JR,
Godfrey C. The impact of COVID-19 on multi-month dispensing
(MMD) policies for antiretroviral therapy (ART) and MMD
uptake in 21 PEPFAR-supported countries: a multi-country anal-
ysis. J Int AIDS Soc. 2021;24(S6):p.e25794. doi:10.1002/jia2.
25794

10 Journal of the International Association of Providers of AIDS Care

https://doi.org/10.1080/09540121.2022.2057409
https://doi.org/10.3233/EFI-2004-22201
https://doi.org/10.3233/EFI-2004-22201
https://doi.org/10.1111/j.1365-2648.2007.04360.x
https://doi.org/10.1111/j.1365-2648.2007.04360.x
https://doi.org/10.1111/j.1365-2648.2007.04360.x
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/s12879-015-1265-5
https://doi.org/10.1186/s12879-015-1265-5
https://doi.org/10.1186/s12879-015-1265-5
https://doi.org/10.1186/s12879-015-1265-5
https://doi.org/10.1007/s10461-019-02456-1
https://doi.org/10.1007/s10461-019-02456-1
https://doi.org/10.1007/s10461-019-02456-1
https://doi.org/10.1007/s10461-019-02456-1
https://doi.org/10.1007/s10461-019-02456-1
https://doi.org/10.1016/S0149-2918(99)80026-5
https://doi.org/10.1016/S0149-2918(99)80026-5
https://doi.org/10.1016/S0149-2918(99)80026-5
https://doi.org/10.1371/journal.pone.0211326
https://doi.org/10.1371/journal.pone.0211326
https://doi.org/10.1371/journal.pone.0232576
https://doi.org/10.1186/s12889-018-5964-x
https://doi.org/10.1186/s12889-018-5964-x
https://doi.org/10.1186/s12889-018-5964-x
https://doi.org/10.1186/s12889-018-5964-x
https://doi.org/10.1186/s12889-018-5964-x
https://doi.org/10.1007/s10461-014-0763-6
https://doi.org/10.1007/s10461-014-0763-6
https://doi.org/10.1007/s10461-014-0763-6
https://doi.org/10.1007/s10461-014-0763-6
https://doi.org/10.1002/cd.48
https://doi.org/10.1016/S0749-3797(00)00121-5
https://doi.org/10.1016/S0749-3797(00)00121-5
https://doi.org/10.1016/S0749-3797(00)00121-5
https://doi.org/10.1080/09540121.2011.630354
https://doi.org/10.1016/j.pec.2017.05.037
https://doi.org/10.1007/s10461-018-2255-6
https://doi.org/10.1007/s10461-018-2255-6
https://doi.org/10.1007/s10461-018-2255-6
https://doi.org/10.1007/s10461-018-2255-6
https://doi.org/10.1007/s10597-009-9201-z
https://doi.org/10.1007/s10597-009-9201-z
https://doi.org/10.1007/s10597-009-9201-z
https://doi.org/10.1007/s10597-009-9201-z
https://doi.org/10.1007/s10597-009-9201-z
https://doi.org/10.1046/j.1365-2648.1993.18020203.x
https://doi.org/10.1046/j.1365-2648.1993.18020203.x
https://doi.org/10.1080/09540121.2016.1211614
https://doi.org/10.1080/09540120412331305179
https://doi.org/10.1080/09540121.2018.1545990
https://doi.org/10.1007/s10461-021-03198-9
https://doi.org/10.1007/s10461-021-03198-9
https://doi.org/10.1007/s10461-021-03198-9
https://doi.org/10.1007/s10461-021-03198-9
https://doi.org/10.7196/SAMJ.2020.v110i8.14967
https://doi.org/10.1002/jia2.25704
https://doi.org/10.1002/jia2.25704
https://doi.org/10.1002/jia2.25794
https://doi.org/10.1002/jia2.25794

	 Introduction
	 Methods and Materials
	 Study Setting
	 Overview of the Right to Care Psychosocial �Support Intervention
	 Research Design, Sample Size and Sampling
	 Data Collection Procedure
	 Data Analysis

	 Rigor and Trustworthiness
	 Ethical Approval and Informed Consent
	 Results
	 Disclosure Support
	 Partial Disclosure
	 Full Disclosure
	 Reluctance of Caregivers to Disclose to Their Children
	 Optimizing Treatment
	 Routine Viral Load Monitoring
	 Enhanced Adherence Counseling
	 Regular Monitoring of Adolescent’s Body Weight
	 Resistance Testing
	 Health Education
	 Treatment Literacy
	 Self-Management of ART
	 Social Support
	 Strengthen Adherence Support Network
	 Ease of Accessing Antiretroviral
	 Other Challenges in the Implementation �of the PSS Intervention
	 Workload Challenges
	 Impact of COVID-19 on Program Implementation
	 Lack of Transport Money to Attend Support Groups

	 Discussion
	 Limitations of the Study

	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


