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Abstract
With 36.9 million individuals living with HIVglobally, andSouth Africacontributing 7.1
million, itis no surprise thadlV -associate@utcomes are being questioned. Given the
frontal lobe damage associated with HIV, executive functions (EFs) are said to be
particularly affected, potentigl causingdetrimental healtimelated behaviours (i.e., poor
medication adherencéddolescents arparticularly vulnerable to contracting and spreading
HIV given theirrisk-taking behaviour.Thereforethis study focuseson the EF outcomes
associated with HIMnfectedadolescents in South Africa&’he EF outcomes of an HV
infectedsample(n = 12)were compared to a matched control sanfple 12)and it was
hypothesised that the Hiwifectedsample would score significantly lowen the various
measures administeredn d er s on 6 s wauddl as)a theooetical basis, giving rise
to four EF domains @ttentional control, cogtive flexibility, goal settingjnformation
processiny) A single measure was used to asses each domain, namely the INEPSY
Inhibition conditionof the Inhibition subtesfor attentional controthe CMSNumbers
Backwardssubtest for cognitive flexibility, the DKEFBower tesfor goal setting and the
WISC-IV Codingsubtest for information processinblumbers Forwards, PIQ and VIQ were
also recorded as control variables. No significant differences were founedngte clinical
and control samplesHowever, betweegroup differences were apparent and indkeected
direction. Given the lack of locally published research, this study contributes to the
knowledge base on adolescent HifectedEF outcomesn low SES communitieand

highlights issues for future research.

Keywords adolescents; executive functionyrhan immunodeficiency virus (HIVipw SES
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With 36.9 million individuals living with the Human Immunodeficiency 8 (HIV)
globally (UNAIDS, 2017, it is no surprise that thessociatedutcomes are being questioned
and investigate@Cross, Combrinck, & Joska, 2013). Recently, executive function (EF)
outcomes have been explored given the frontal lobe damage associated with HIV (Duncan,
Emslie, Williams, Johnson, & Freer, 1996; Puthanakit et al., 2013). A portion of this
research has focused on South Afiiggiven its status of having the highest HIV epidemic in
the world(UNAIDS, 2016 i buttheabsence of studies focusiagecificallyon adolescen
EFsindicatedocally published literatures limited (Cross et al., 2013; Hoare et al., 2013;
Laughton, Cornell, Boivin, & Van Rie, 2013). Given the association between poor EF
outcomes and HIVandthe largeproportion of the HI\infectedpopulation bang adolescent,
this paper compares the EF outcomes of Hhiféctedto -uninfectedndividuals toassess
whether there are significant differendkat could potentially lead wetrimentahealth and
behavioural outcomg€ross et al., 2013;aughton et al., 203 Nichols et al., 2016
HIV in Adolescence

Adolescence is a developmental stage that incorporates those aged 10 to 19 (World
Health Organisation [WHOQO], 2018). Often associated with psychosocial unpredictability,
they are a vulnerablproportion of the population, highly susceptible to-taking behaviour
(Chan, Tsai, & Siedner, 201Bgttifar, Stoner, Pike, & Bekker, 2018; Steinberg, 2007
Adolescenthiave become known as the most likely group of individuals to contract HIV
globdly (Shisana et al., 201&teinberg, 2005)Given their heightened susceptibility to the
disease, anddsed on research performed on children (rather than adolescents specitically),
is inferredthatHIV -infectedadolescents willend to have EF defiis beyond those of an
HIV -uninfectedadolescent (Phillips et al., 2016). Howevenjted research connedise
developmental stage of adolescence to theseikfBttedEF outcomes, particularly liow-

to middleincome countries, such &outhAfrica (Nichols et al., 2013hillips et al., 2016).
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Executive Functioning

EFs are cognitivprocesseassociated with the prefrontal cortex of the frontal lobes
(Duncan et al., 1996; Puthanakit et al., 2013). However, with white matter tracts throughout
the bran, they are said to operate globally, controlling functions such as working memory,
planning, and attention (Anderson, 2002; Laughton et al., 2013; Puthanakit et al., 2013).
With a broad base of research indicating that HIV leads to EF deficits, whichansgy
detrimental healthelated behaviours (e.g., poor medication adhejgheeighton et al.,

2013; Nichols et al., 20)5it is vital that these deficits are understood amongst adolescents,
given their risktaking tendencieAnand, Springer, Copenhaver, & Altice, 2010).

Onre such detrimentdbehaviour is noradherence to antiretroviral (ARV) medication
(Nichols et al., 2015) ARVs limit theeffectof HIV onan individual, potentiallyeducing
theeffectof the disease oinontal lobeqInzaule,Hamers, Kityo, Rinke de Wit, & Roura,
2016;Williams, 2019. Existing studiehavelookedmore broadlyat adolescent HIV
neurocognitive impairment (e.g., Hoare et al., 2013; Phillips et al., 20h83¥t a limited
number of studiemok specifically at EFbuttend toinclude data on children tdoe.,

Haase, Nicolau, Viana, de val Barreto, & Pinto, 2014)

Impacting the central nervous system (CNS) in the early stages of infection, HIV
reduces connedfity in the frontostriatal pathway of the brain (Cross et al., 2013). This is
deemed one of the most detrimental consequences as it leads to decreased information
processing speed (Hoare et al., 2013). It is hypothesised by Steinberg (2005) thatadlecrease
processing speed is exacerbated in adolescents due to the neural and developmental changes
they are already undergoing. This, in combination with a variety of other EF deficits, affects
oneds ability to perfor m cadhdriggitormedicatibn. vi t i es

Executive Functioning in HIV-infected Adolescents International research gives

rise to mixed findings regarding the differences in EFs betweenrimiéétedand HIV-
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uninfectedadolescents. Mostudiesndicate some significantfterences (i.e.Haase et al.,
2014),whilst others show no difference at all (i.e., Nichols et al., 20AB)issue in

identifying the EF outcomes in Hihfectedadolescents is that their brains are changing and
descriptions of how they are changing differ. However, using a theoretical cnediddoy
Peter Anderson (2002), timeuropsychologicathanges in adolescent E¢an be

conceptualised and applitnlthecase of HI\faffected outcomes.

COGNITIVE GOAL SETTING
FLEXIBILTY Initiative
Divided attention Conceptual reasoning
Working memory < »| Planning
Conceptual transfer Strategic organisation
Feedback utilisation

A4

ATTENTIONAL INFORMATION
CONTROL PROCESSING
Selective attention Efficiency
Self-regulation Fluency
Selfmonitoring Speed of processing
Feedback utilisation

Figure 1 Peter Andersonob6s (

Ander sonds Muoddreoh (2002) deBchhes EFs as being comprised of
four discreg, but interconnected, domains operatogethe to allow executive control.
These are outlined inigure 1 above Attentional control is said to be the most influential EF
domain (Alexander & Stuss, 2000; Anderson, 2002). It is the domain that allows an

individual to attend to specific stimuli for prolongeedriods of focus, inhibit inappropriate
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responses and regulate planned actions to execute them correctly. Cognitive flexibility is

inclusive of working memory. It allows individuals to shift between different response sets

given a variety of situationshd learn from mistakes through the creation of new strategies
(Anderson, 2002). Goal setting is also linked to cognitive flexikjiis/well as the other two
domains)as it focuses on strateggvelopment, but incorporates fgpkanning and problem

solving s kil l s. I nformation processing, the f ol
the fluency, efficiency and speed of output (2002). This is an indication that it is heavily

reliant on the integrity of neural connections across the brain, whediffacted when a

person is living with HIV.

Executive functioningdevelopmentaltrajectory. Wi t h Ander sonds (200
explained, one can discuss the developmental trajectory ofaBikeh not only differ across,
but within domains When looking at &ntional control, it is known that inhibited responses
occur from as early as 12 months and continue to improve until ageiamdnd & Doar,

1989; Diamond & GoldmaRakic, 1989. At age nine, just before adolescence, a child
should be able to regulaaetions well Anderson, Anderson, & Lajoie, 19p6Information
processing follows a slightly different trajectory, with the most significant advancements
only evidentafter age nine (Kail, 1986). Efficiency and fluency continue to improve into
adolescene but only minimally after 15 (Hale, 1990; Kail, 1986). This is similar to that of
cognitive flexibility and goal setting as, in both cases, refinensesitll takingplace into
adolescence (Anderson, Anderson, Northam, Jacobs, & Catroppa, 2001). ifhe ma
difference between these two EF domairisat is, cognitive flexibilityand goal setting is
that cognitive flexibility sees development of the switching of sets &smarly asge three
(Espy, 1997), whereas significant advancements are only saga seven for goal setting

(Anderson et al., 1996; Krikorian & Bartok, 1998).
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With the above information in mind, it is understandable that there may be issues in
identifying exactly where the adolescent Higsociated deficits in EFs lie given the wide
range of executive developments already taking place. As outlined earlier, HIV is associated
with decreased connectivity within the frontostriatal pathway (Cross et al., 2013). This
neural network is primarily involved ispeed ofnformation processinghus, HIV gives rise
to abnormally slow output production. In adolescents, where information processing is still
undergoing refinement, it is predicted that this outcanparticularwill be exacerbated, as
has been demotrated in children (Murthy, Nak, Joshi, & Ninawe2018; Puthanakit et al.,
2013). However, thisutcomehas not been outlined in Sowffrican adolescent literature.
Executive functioning and bw socioeconomic atus (SES). An area of literature
that has been explorextensivelyis the association betwa EFs and low SE®ackgrounds
Research indicates that low SES is negatigesociated with executive functioning
particularly the domains of attentional control and cognitive flexibility (Hackman, Gallop,
Evans, & Farah, 201%oble, Norman, & Farah, 2005arsour et al., 2011). On top of this,
with most longitudinal studies being performed from early childhood, low SES has also been
found to be a predictor of poor EF development (Hook, Lawson, & Farah, 2013; Nobje et al.
2005. This impliesthatadolescents living with HIV anliving in low SES communities may
experience exacerbated deficits. Agagsues may arise in locating the EF deficits directly
associated with HIV tlis alsonoted thathe link between low SES and poor &&velopment
is based on international, rather than locally published literature.
Aims and Hypotheses
There is a significant gap in research pertaining to EF outcomes nifdsted
adolescents iBouth Africa(Cross et al., 2013; Hoare et al., 20M&hols et al., 201p This
study aims to close this gap by identifying an EF outcomes pfofld i gned wi t h And

(2002) model¥or HIV-infectedadolescents. Ultimately, it is hoped that this information
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improves the HIVinfectedEF outcomes knowledgeabe. Given the health and behavioural
deficitsassociated witpoor EF outcomesuch as defaulting on antiretroviral theraipys
also hoped that the improved knowledge baseimfrm future interventionsimed at
improving medication adherence withihe adolescenga group(Nichols et al., 2015)
Thereis a single, maimypothesigeing tested

1) TheHIV-infectedclinical samplewill demonstrate significantly lower scores of

executive functioningompared to a control group.
A further aim of the study is to create BF neuropsychological profile for HNAfected
adolescents specifically those living in SoutAfrica i for future reference.
Methods

Thecurrentstudyforms part of a larger studinvestigating the efficacy of a Goal
Management Training (GMT) intervention in increasing adherence to antiretroviral therapy
among adolescents living with HIV in South Afriaan in asociation with the Desmond
Tutu HIV Foundation.In terms of my rolavithin the study, | assisted with the collection of
data for some of the HNhfectedparticipants anall control participants. | was also
responsible for the recruitment of all contpalrticipants. | cleaned, entered and analysed all
data pertaining to the current diuas well as assisted with theoring ofsomeof the HIV-
infectedand control participants.
Research Design and Setting

This study iquantitative crosssectionaland exploratoryn nature following a
betweersubjects research design. Testing was performed on two groups: 1) an adolescent
HIV -infectedsample from thélannan Crusaid Youth Development Programr@YDP),
and 2) a matched communitgcruited control group. Data collection took plate
Gugulethuat theHannan Crusaid Treatment Cenfia, the HIV-infectedgroup and at the

University of Cape Town (UCT) for contsol
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The independent variable (1V) for thesearch study is the two groups, and the
dependent variables (DV) are the various EF test scores. Thafébledsampl® EF test
scores were compared to those of the control group for the besubgatts component of
this study and to create an Hlxfectedadolescent EF outcomes profile.

Participants

Recruitment. The HIV-infectedsample comprigkof isiXhosaspeaking individuals
from low socioeconomic status (SESrkgrounds, aged 14 to 16 yearhe control group
(i.e. nonHIV -infectedindividuals) wasmatched to the HI\Infectedparticipants by age, sex
and homdanguage, also residing in low SES areas. All fitiféctedparticipants were
recruited from the HCYDP, whilst the matched controls were sanfigedsurrounding
communities. This was agved via wordof-mouth as &ff membersat UCTand personal
contacts whb reside in similar areas to thinical populationwvere asked if they have
relatives or friends withIV -uninfectedchildren between the ages of 14 and 16 who would
be willing to tale part in our stug Once this was established, further questioning took place
telephonically for matching purposes.

HIV -infected group exclusion criteria.

Secondary HIV cemorbid medication. Adolescents takingnedication for
secomaryko-morbidHIV -illnessesvere not considered for the study. This included, but
was not limited to, individuals on medication for comorbid Heated tuberculosis (TB).
The premise upon which these individuals were excluded is that it has been found that
administering camorbid medication compromises adherence to ARV treatment which, in
turn, affects executive functioning (e.g., Weiss et al., 2016). This is primarily because it is
stated these medications should not be taken in conjunction with ARV érgatrbegin

with (Weiss et al., 2016).
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Prenatal exposure to substance userenatal exposure to substance use has been
seen to confound variety of HI\frelated impairments, including EF outcomes (Mattson,
Crocker, & Nguyen, 2011). A substane#ateddiagnosis or condition due to prenatal
substance exposure, such as Foetal Alcohol Spectrum Disorder (FASD), may exacerbate the
existing EF outcomes associated with HIV (Mattson et al., 2011). This was determined via
selfreport by the larger study wherarpnts/caregivers were asked if their childmeay have
been exposed to substaadee., alcohol or tobacca) uteroor had any past or existing
diagnosed disorders

Control group exclusioncriteria. Theprimaryexclusion criterion for the control
growp was whether they were Hivifectedor unsure of their HIVstatus. This was
determined via selfeportwhenparticipants were askeadhether they, or their mother, had
being diagnosed with HIV. Given the potential consequences of prenatal HIV exposure,
participants with an HIMnfectedmotheri regardless if the participant was Hbnhinfected
T were excluded. Control participants also had to meet the matching criteria outlined above.

Power analysis. The study recruited2 HIV -infectedadolescents antk matched
controls with atotal sample size of 28N = 24). Using an alpha level of .05 andraedium
effect size ofC 0 h ed=0856,a statistical power 00.22wasgenerated This in an indication
that the study is very underpowerédfhile data collection for the larger study is ongoing,
scope and time constraints limited the number of participants | could include in my analyses.
Measures

Participants from both the HRihfectedand control groupvereisiXhosaspeaking,
hencejnterpreters were required for all testing sessions. The interpreters were provided with
trandated versions of all measures, whicadralso been back translated and approved.
single measure was used to asses eaeh of And

flexibility, goal setting, attentional control and information processing). SlE8\bers
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Forwards verbal, performance and full scale intelligence measures are also reported as these
confound the EF scores if betwegroup differences are observed. Alshall measures
have been successfully implemented in South Africa (see Hoare et al., 2013).

Socioeconomic status.

Socioeemographic QuestionnaireThisis aquestionnairg¢hat incorporates questions
on income, occupation and educatiorassesSES(see Appendix A). Thigias completed
by parents/caregivers to determthatthe inclusion criterion of low SES background was
met.Given poorcompletion andeturn rats, schod quintile was used to determitigat the
low SES criterion was metSchool quintile is a univariate, conteatuneasure of SES, using
the surrounding community as an indicatopo¥erty anchow much familiecanafford for
schooling Department oBasicEducationNDBE], 2006 Oakes & Ross 2003.

General intellectual functioning.

Wechsler Abbreviated Scale of Intelligen¢&/ASI). The WASI(Wechsler, 2011) is
appropriate for individuals aged 6 to 90 years and reliability scores range from .81 to .93
across the four subtests. It is used to assess general intellectual functioning (full scale
intelligence]lQ]), with the VocabularyandSimilarties subtests making up the Verbal IQ
index whilst theBlock desigrandMatrix reasoningsubtests make up the Performance 1Q
index. Overall, he greater the score, the better your intelligence.

Vocabulary. This subtest is used to assémsguage devefament and vocabulary
acquisition. There is a total of 42 items. The first four items are images that the participant is
required to name. The remaining items are words read out by the investigator where the
participant must provide a definition.

Similarities. This subtest assesses verbal concept formation and reasoning. ltis a 26

item subtest that requires the participant to explain how two words are similar.
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Block design.This subtest is used to ass@&sceptual organisation and visualization,
visuakmotor ceordination and the ability to perceive abstract formations. ThHeef8
subtest requires that participants replicate patterns of cubes within a given amount of time.

Matrix reasoning. This subtest allows for the assessment of nonverhabreng. The
35-item subtest requires participants to select one of five possible missing pieces to complete
a variety of matrices.

Executive function.

Wechsler Intelligence Scale for ChildrefWISC-1V). This test has been normed for
children aged sixo 16 years, with internal reliability scores between .79 and .90 being
reported across the 10 subtests (Kezer & Arik, 2012). Cidiingsubtest (a speed of
processing measure) was used to assessftreation processing EF domain. In this
subtest, prticipants are required to copy a series of geometric shapegesponding baes
with numbers, to which they are pair@ta twominute period of time.

Chil drenbds Me mdhe)CMSis moimed f¢r ChNi&) aged five to 16
years Cohen, 1997. The Numbers subtest was the only CMS subtest instdis study
Reliability coefficients range from .61 to .93 and content validity coefficients range from .06
to .96 (Cohen, 1997Numbers Backwarda measure of working memory) was used to
assess the cognitive flexibility EF domain. The test involves repeating a series of digits
backwards. Th&lumbers Forwardsomponent assesses attention as a participant is simply
required to repeat a set of digits.

Delis-Kaplan Executive Function Syste (DKEFS).

Tower test.This is a measure of planning and it was the only DKEFS subtest used in
the study as it assesses the goal setting EF donmibmnDKEFS battery has been normed for
individuals aged eight to 89 years (Delis, Kaplan, & Kramer, 200h§ subtest measures

both accuracy and efficiency when replicating a series of pegs in a tower formation. This
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should be done in the fewest number of moves whilst only moving one peg at a time and
without placing larger discs on top of smaller oneslidet al, 2001). A detailed DKEFS
manual provides evidence of the validity and reliability of all subtests (Delis et al., 2001).
NEPSY-Il. Thisneuropsychology battetyas been normed and standardized for
childrenaged fiveto 16 years with bottstrong catent and construct validify<orkman,
Kirk, & Kemp, 2007) Only the hhibition condition of the Inhibitiorsubtestvas used to
assess the attentional control EF domd&ihe Inhibition condition is one of three conditions,
namely Naminglnhibition and Switchingin the subtestThe Inhibition condition requires
participants to use alternative names for the same shapes. For example,anwitshe
circlesandgua es, one wi | | have to name itrhcel ecsior cl e
Procedure
Prior to the commencement of testing, parents/caregivers of both thanféidted
and control group wereffereda consent fornto review andconpleteif they showed interest
in participatingin the study(seeAppendix B and ¢ The adolescdn from both groups were
provided with arassent formo review and complete when interest in partaking in the study
was showr(seeAppendix D and [E Parents/caregivers and participants had the study
explained to them in person or telephonically priath® signing of consent/assent forms.
These were collected prior to testing or brought to the testingrsitee day otesting All
consent, assent and testohgcumentsvere translated into isiXhosa by the Stellenbosch
University Language Centre. Teg was administered by mysedf neuropsychology
Masters interrand two neuropsychology Masters students. Tests were administered to
participants individuallyat the Hannan CrughilTreatment Centre in Gugulethnd at UCT
Interpretersassisted with comunication as participants were isiXhesg@eaking. Each
testing session took between two to three hours to complete. Upon completion, participants

were provided with R50 for transport and a R50 food voucher as compensation for their time.
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Data Managementand Statistical Analysis

Statistical procedure. All data wasanalysed using SPSS Version 25

Scoring procedure.The scoring procedure outlinedinedcle st s & admi ni st r ¢
manual vas followed. All raw scores obtained were converted into-agpistedscaled
scores so thatthe appropriateomparisons between tests could be made.

Demographic information. Descriptive statisticareprovided on the demographics
of all participants. These includestripbrs such as seage school quintile and fepaying
status. Betweegroupdifferencedor continuous variablesereassessed using independent
samplet-tests & = .05) to ensure the HHnfectedand control groupvereas closely
matched as possibl€hi-square testeereused to assess categorical variables.

Executive function (EF).

Correlations. P e a r $ apmetatsons wereomputedor the four EF measures to
determine that they weessessingeparate domains.

Analysis of variance.A oneway ANOVA was used to determine whether the HIV
infectedgr oup6s mean test scores for each of the
the control group. Four analyses were run.

Multiple regression. A hierarchical regression was run for lead the four EF tests,
cortrolling for thescoresof Numbers ForwardsPIQ and VIQ. This determind whether
other neuropsychological domains unduly influenced the outcome variables.

Ethical Considerations

Ethical clearance wagranted by the University f Cape Townds Depart:
Psyclology Research Ethics Committ@@PREC)and the Faculty of Health Sciences Human
Research Hics Committee (see Appendices F &)d An ethical amendmerno include

community controlsvas also approved by ti¥PREC(see Appendix H).
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Informed Consent and Assent

Written consent from the parents/caregiv@ee Appendices B and @hd assent
from the participantésee Appendices D and #ps obtained prior to assessment and
subsequenbtbeing informed of the study
Voluntary Participation

Participants and their parents/caregivers were notified that participation is voluntary
and, if at any point, they wished to remove themselves from the study, or not start the study at
all, theycould and there were no consequences.
Confidentiality and Anonymity

Participants were assured of the confidentiality of the study. All information
pertaining to the study was kept in a locked cabinet or within computer files that require
passcodes tacaess. Participants were notified that only the researcher, her supervisors and
co-investigators from the HCYDP were allowed access to confidential information.
Anonymity was ensured as no identifiers (i.e. name and school) are reported in this study.
Risks and Benefits

Risks. Due to the long testing procedure, participant fatigeeame apparent.
However, participants were offered refreshments throughout the extended testing session and
were allowed to take a break whenever they felt they needed to.

Benefits. To thank participants for their time, R50 food vouchers were offered as a
token of appreciation. For thosdo traveled to the testing site, R5@as provided for
transport Accompanyingoareng/caregives werealso provided with transporéparation

Debriefing. Participants will be provided with a summary of their performance upon
completion of the larger study. This will also provide contact details should participants or

their parents/caregivers have aamhal questions or concerns.
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Results

Sample Characteristics

Table 1 indicates the sample characteristics of both theitié¢tedgroupand the
control group.Independent samptetestsestablished thahe matching ofthe continuous
variable(age)was appropriateand no significant differencgere detected. Clsquare tests
of contingency determinkthat nosignificant differences existed betwetkie clinical and
control samplesacrossall categorical variables (school quintifeg-paying statusindsex)
Given that all participants were isiXhosa speakimgstatistics were computed@he above
informationindicates that the matching characteristics haveinduly influenced the EF

outcormre variables that will be elaborated on below.

Table 1
Sample Demographic Statistigds = 24)
Group
HIV -infected(n = 12) Control fh=12)

Variable M (SD) M (SD) df p ESE
Age (years) 14.58 (0.7% 14.58 (0.67) 22 1.000 <.001
Sex (M:F) 3:9 3:9 1 1.000 <.001
Quintile® (1-5) 3.139(0.35) 3.09 (0.70 3 416 377
Feepaying (Y:N) 1.7 11 1 .830 047

Note ESE = Estimate Size Estimate.

ESE  C o Wdferndependent sampledsts and for chi-square tests of contingency.

bQuintile: South African public school ranking system based on the wealth of the surrounding
community (1 being the poorest and 5 being the wealthiest) to determine learner subsiDiattioas
retrieved from the Dgartmentof Basic Education [DBE] (2017)

‘ThreeHIV -participants did not provide information on their sché@Llintile information was not
provided for one school by the DBE (2017), thus,gleipn was reduced ta = 8. This school is still

classified as a nfee school.
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Control Variables

Degriptive statistics and betwegmoup differencegcalculated using oneay
ANOVA and a significance level @ = .05)werecomputedor the PIQ and VIQ scores, all
WASI subtestsaind theNumbers Forwardsubtest of the CMSThese areutlined in Table 2
belowand no significant differences are observ@&tis indicates thawithin this study,
thesedomainsof neuropsychological functioning are unlikely to significantly imghetEF
outcomes being assessedwdisexpectedhat theWASI subtest scores artide overall
measures of I@vould be below international averages (Shuttlewé&thvards et al., 2004).
SomescoresspecificallyP1Q, arebelow thelow SESSouth African averagi) score of
approximately80 (ShuttleworthEdwards et al., 2004However, peviousSouth African 1Q
statistics, based @wecondary school childregave rise to similar, sometiméswer scores

(see Lynn & Meisenberg, 2018kuy, Schuttefridjhon, & O'Carrol| 2001).

Table 2
Betweergroup Differences and Descripti@atistics for Control Variables (N = 24)
Group
HIV -infected(n = 12) Control fH=12)
Variable M (SD) M (SD) F p Vg
CMS
Numbers Forwards 5.42 (2.81) 5.58 (2.97) 0.02 .889 .001
WASI?
Vocabulary 7.00 (3.10) 7.58 (3.6% 0.18 .678 .008
Similarities 4.17 (3.16 6.33 (2.7) 3.26 .085 .129
Block Design 4.42 (2.43 5.50 (3.00) 095 .342 .041
Matrix Reasoning 5.08 (2.91) 4.92 (2.78) 0.02 887 .001
PIQP 73.50 (1102 75.67 (11.69 0.22 645 .010
VIQP 79.25(13.19 85.00 (13.1y 1.14 297  .049

Note WASI = Wechsler Abbreviated Scale of Intelligence; PIQ = Performance Intelli@arateent;
VIQ = Verbal Intelligence Quotient.
aNumbers Forwardsand all subtests of the WASte expressed as scaksmbres.

bP1Q and VIQ are expressedsxzmled 1Q scores
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Outcome Variables

Descriptive gatistics. Table 3outlines the descriptiveatistics forthe four measures
of EF. It is noted that all standard deviations are within an acceptable range and, thus, are no
cause for concernThe intercorrelations between the four EF domain measures were also
assessed and found to be fsignificant. Values ranged from=-.10 tor =.37. This is an
indication that the fours measures are likedgessingpur discrete domains, as highlighted
by Anderson (2002)Upon inspectiorof the meansit appearshatonly somedifferences in
EF scoregmay exisfi particularly processing speea demonstrated through tBeding
subtesi but whether these differences are significant requires further an@gsisported
on below) TheTower tesmeans are identical across the Hiiectedand control group.

ANOVA. A oneway ANOVA was perfomed for each of the four EF domains
outined i n Andersondés (2002) model . Al l assum
variable distributions were slightly skewed. Given the robustness of the assumptions, |
proceeded witlthe analysesbutcauton should be exercised whganerali;ng these
findingsto other populationé-ield, 2009) All results areeportedn Table 3below.

Attentional control. Table 3indicates thaho significant difference is observed when
comparing thénhibition error scoremears of the HIV-infectedand control groupsThe
estimated marginal meairsFigure 2indicate thathe predictediirectionality may existbut
this difference is only sligrandthe small effect size#” = .001,also indicates nsignificant
difference exists.

Cognitive flexibility. Table 3confirmsno significant difference exists between the
meanNumbers Backwardscores of the HIMnfectedand control group. 6lvever, as is
seen in Figure,2and given the directionality of the means, it appears that a difference may
exist, butthe underpowered sample size may be contributing to the lack of signifidance.

also noted that, when removiag outlier the difference tends more towards significance



HIV EXECUTIVE FUNCTIONING 19

F(1) =2.81, p=.109 #*=.118 This is a redium to large effect size aaa indicatiorthat
the underpowered sample size may be giving rise to the lack of significance.

Goal setting. Table 3demonstratethat as expected based on the me#resTower
testmoveaccuracy scormeans across the Hivfectedand control group are asot
significantly differentand are actually the same.

Information processing.The Codingscores are ab not significantly differenfsee
Table 3) With p=.152 this is the bwest significance observedrass the four EF measures,
excluding analyses run without outliefSigure 2 again indicates that the predicted
directionalityof the mean EF scor@say beobserved. A medium effect siz&=.091, is an
indication thastatistical significance may be lacking due to the underpowered sample size.

Overall, the above results do not domfthe hypothesis that the Hivifectedclinical
sample will demonstrate significantly lower scores of executive functioning compared to a
control groupThe group means are, however, in the expected dirdai@mognitive

flexibility and information pr@essing, as seen in Figure 2.

Table 3
Betweergroup Differences and Descripti@atistics forOutcomeVariables (N = 24)
Group
HIV -infected(n = 12) Control h = 12)
Variable M (SD) M (SD) F p V&

WISC-IV

Coding 4.67 (2.10) 6.00(2.30 220 .152 .001
CMS

Numbers Backwards 5.92 (2.87 7.00 (2.89 085 .367 .037
DKEFS

Tower Tests 7.25 (3.17) 7.25 (2.83) <0.01 1.000 <.001
NEPSY-I

Inhibition (Errors) 9.67 (3.45) 9.83 (4.06) 0.01 .915 .001
Note WISGCI V = Wechsler I ntelligence Scale for

DKEFS = Deliskaplan Executive Function System
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Figure 2 Estimated Marginal Mean Plots for the Four EF Domains.

Note EF = Executive Function; Cl Eonfidence Interval.

Multiple regression. The scaled and standardised score®\fombers Forwardghe
WASI PIQ and VIQindexesare used in the regression Bisas below to see if they have
confounding effedon the outcome variable®asic dtention (measured usirigumbers
Forwardsg is a gateway functiofor other neuropsychological taskshilst poor intellectual
functioning (measured HIQ and VIQ may underminghe neuropsychological testing of
other donains (Mahone et al., 20Q2Vliddlebrooks, Kerr, & Castel, 20L.7HIV -statuswas
inputted as the primary predictor of the various EF meas(i@s.contrbvariables outlined
abovewere added@s a blocko each of the hierarchical regressiamstepl to determine
whether theyhadconfounding effecs on the outcome variableRegarding the underlying
regressiorassumptionsthe residuals are mostly normally distributed and homoscedasticity is
upheld.Linearitymay beslightly problematic, thus,aution should be exercised when

generalising the model (Field, 2009heresultsareoutlined in Table 4 below.
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It is noted thathe sample size\(= 24) is too small for regression analyses to
measure the influee ofage, sex and low SES (school quintile anddagingstatus act as
proxies for this) on the outcome variables, thus, thesenot entered.

Attentional control. As wasobservedn thelack of betweenrgroup differences
above, HIV(status is noseen to ba significant predictor of attentional contrdlhe change
statistics indicate that the addition of Hbtatus as a predictor made the regression less
significant,F(1, 19 = 0.07,p = .795. The R? change valu¢< .01)also indicates that less of
the variance in thinhibition scoreds explained by the presence of HIV than other variables.
However,none of the potential confounding variables r@teirned asignificantpredictors.

Cognitiveflexibility. The Numbers Backwardsierarchical regression indicatinat
none of the control variables are significant predictors oivitrking memoryEF measure.
However,Numbers Forwardgended most towards significang@®tentiallyindicating the
influence of basic attentian EF measuredhe significance of th@verall regressiqgrprior
to the inclusion of HIVwas close to thp = .05threshold F(3, 20)=2.59, p=.08L. The
change statistics are, again, regnificant,F(1, 19) = 068, p = .421 This mirrors the
betweergroup results obtained above: HIV is not a significant predictor of EF outcomes.
However, as can be seen in Table 4 belown#dgativedirectionality of the effect when
HIV -status is added as a predictorasrect,b = -.16.

Goal setting. Given the ANOVA results for th€ower testnove-accuracymean
scores, it was predicted artds observed that HIV does not significanpisedictthe EF
domain of planningPrior to the inclusion of HIVstatus, the regression with only the control
variables as predictors was mgnificant,F(3, 20) = 0.50p = .684 Change statistics, as
observed above, indicate that the addition of {3t¥tus does not significantly inflneethe

outcome variableplanning F(1, 19) < .01p = .946 but the directionalitys correct,b = -.02.
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Information processing.HIV does not significantly predi¢he Codingmeasure of
processing speedHowever, as was observed with cognitive flexibility, the directionality of
the outcome variablehange when HIVstatus is added as a predictor is intiipothesied,
negative direction) = -.23. It is also noted that none of the potentially confoundiaigables
were significantThe overall regressiowasstatisticallysignificantat the .05 leveboth prior
toT F(3, 20) =4.4,p=.015i and afer theaddition of HI\-statusF(4, 20) = 3.85p =.019
This isappropriate fothe mainhypothesis, butoncerning when considering the significance
of theconfounding effects observetiowever, the change statistics indicate that the addition
of HIV-statusas a predictodoes not significantly influence the outcome variabl@, 19) =
1.69 p=.209 R?change is .05ndicating that not much more of the variance in the
outcome variable is explained by the addition of Fbétus.

The above resultisdicatethat other neuropsychological domaias those measured

here,do notsignificantly inpact the scores of executive functioninghe current study
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Table 4
Hierarchical Regression Analyses Controlling for Potential Confounding Variables (N = 24)
Variables Entered B SEB b t p

HIV and Attentional Control, Controlling for Numbers Forwards, PIQ and VIQ.

Step 2
Constant 2.81 6.67 0.42 .679
Numbers Forwards 0.08 0.33 .06 0.23 .821
PIQ -0.4 0.08 -12 -051 .613
VIQ 0.11 0.07 41 1.57 133
HIV -status 0.41 1.57 .06 0.26 .795

HIV and Cognitive Flexibility, Controlling for Numbers Forwards, PIQ and VIQ.

Step2
Constant 6.58 4.72 1.39 179
Numbers Forwards 0.45 0.23 44 1.93 .069
PIQ -0.08 0.06 =31 -1.44 .167
VIQ 0.06 0.06 22 0.91 373
HIV -status -0.91 111 -.16 -0.82 421

HIV and Goal Setting, Controlling for Numbers Forwards, PIQ and VIQ.

Step2
Constant 11.35 5.58 203 .056
Numbers Forwards 0.17 0.28 .16 0.62 544
PIQ -0.08 0.07 -.29 -1.15 .265
VIQ 0.00 0.06 .04 0.13 .896
HIV -status -0.00 1.31 -.02 -0.07 .946

HIV and Information Processing, Controlling for Numbers Forwards, PIQ and VIQ.

Step2
Constant -1.97 3.31 -0.59 .559
Numbers Forwards 0.26 0.16 .32 157 134
PIQ 0.06 0.4 .27 141 174
VIQ 0.03 0.4 16 0.78 448
HIV -status -1.01 0.78 -0.23 -1.30 .209

Note.Each row summarisdke results of a multiple regression analysis examining the effect of potential confounding variables on the relatioesgHbétand
executive functioningOnly Step 2 of the twstep hierarchical regression is shown as no sggmif changes were sérved with the addition of HPgtatus as a predictor.
HIV = Human Immunodeficiency VirusP1Q = Performance Intelligence Quotiet|Q = Verbal Intelligence QuotientB = unstandardised beta valu§g B= sandard
error ofB; b= standardised beta value
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Discussion

The mainaim of this stug was toinvestigatewhetherthe presence of HIV negatively
influences scores of the fodomains of executive functioning (attentional control, cognitive
flexibility, goal setting and information processing) within alV Hnfectedadolescent
sample in South AfricaA single hypothesis was tested to assess e findings related to
this hypothess will be discussed in relation to recent and relevant literature below, before
limitations and recommendations for future research are explored.

Control Variables

The control variables gave riseunanticipatedbut interesting findings regarajn
domains of neuropsychological functioning, excluding EHse scaled scorder all subtests
of the WASIand the overall scores for PIQ and VIQ slightly below, but mostly consistent
with previously reported South Africastatisticsfor all participants within the studyLynn &
Meisenberg, 201Bkuy etal.200). | n Lynn and Mesydematibreviegbs ( 20
Full-scalelntelligenceQuotient (FIQ)scores ranged frofd = 65 toM = 79 in South Africa.
ShuttleworthREdwards et al. (2004)Iso highlight thaSouth African IQscoregend to be 20
IQ points lover than international average$.is hypothesised, and has been observed in
previous literature (i.eHook et al, 2013; Noble et al2005, that thebelowaverage scores
in this gudyare not only due to the presence of HIV, but also low SES.

Theimportanceof thisin relation to thecontrol variables is that, when looking at
potential confounding effects, it may be the effect of low SES rather than the other domains
of neuropsychlogical functioning that are causidgferencego beobserved.This has been
seenin previousSouth African and internationblerature(Hackman et al., 201%oble et
al.,, 2005 Sarsour et al., 2011Ggiven the small sample size, and the pmnpletion and
return rates of SES questionnaires, it was not appropriate to add school quintile (an SES

proxy) to theregression analysesitlined in Table 4However, the belovaverage PIQ and
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VIQ scores across both the Hixfectedgroup and the contrgiroupindicate that the effect
of low SES may be prevaleatross the entire samphe € 24).
Executive Functioning

The univariate analyses address the main hypothesis: thanféidtedclinical sample
will demonstrate significantly lower scores of ewtee functioning compared to a control
group.

Contrary toa priori predictions, o significantbetweengroupdifferences were
observed across the Hiifectedand control groups fattentional contral Thelnhibition
subtest of the NEPSW¥ Inhibition test was usgto assess attentional control and, even
though slight differences are observed when looking at the means, this difference was not
large enough to warrant a statistically significant restitte same can be said for the
measures ofognitiveflexibility andinformation processingCognitive flexibilitywas
assessed using theimbers Backwardsubtest ofCMS. Although not statistically
significant,meandifferencesareseerbetween the HIMnfectedand control groups the
expected direction (i.e., the Hivfectedgroup scoring more poorly than the control group)
Information processingvas assessed using fiedingsubtest of the WISQV. Once again,
a significant difference was not observed, boteandifference in the correct direction
appears to existThe measure ajoal settingtheTower tesbf DKEFS, shows no
significant, or observedetweengroupdifferenceat all. Overall,one cannot confirm the
hypothesis as the HHhfectedadolescent group did netore significantly lower than the
control group across the foEF domains

With this in mind, it can be said that the resute inconsistent with localgnd
internationally published literature pertaining to EF outcomes-idf§ctedindividuals
(Hoaret al., 2013; Cross et al., 2013t is noted that thiexistingliterature mostly pertains

to younger children or adultsnot specifically the adolescent age gréugnd this study
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aimed to fill this gap in the literature. This will be touched athier, but the inconsistencies
of this study need to be explored in relatiomdievant literature.

The work of Cross et al. (20,3 hillips et al. (2016and Hoare et al. (2013)
highlights the importance of processing speed, specifically durindetteébopmental phase of
adolescencelt is proposedhat processing speedimpairedin adolescentéHIV -infectedor
not) due to the changdkeseindividuals are undergoing within the frontostriatal pathway of
thefrontal lobegqSteinberg, 2005)Given theHIV -associatetheurological darage tathis
part of the brainHIV is sad to exacerbate these deficits further, giving rise to slow output
production and information processing (Hoare et al., 20IBsefindingshave been
observed in studies performed on childreatit is noted that little research exists within
SouthAfrica, specifically on adolescenfse., Murthy et al.2018;Puthanakitet al., 2013).
Regardlessthe proposed directionality &flV negatively impactig the EF domain of
information processing seen within this studigee Figure 2)but the lack of significance
meanghe hypothesisannot beconfirmed. This could be due ta number omethodological
limitations, the underpowered sample size being quee.

The use of a specific model of EF could be another redisorepancies are seen
bet ween the findings of this study and previ
classifiesall aspects of executifanctioning into four discretdomains.In some ways, this
is a strength of the study as few studies have utilised a theoretical model to conceptualise EFs
in HIV-infected individuals.Previous research has tended to esgthe topic more broadly
through the utilization a$ubstantihy more measures than this stydgughton et aJ.2013)
Previous literature has also tended to look more generally at the neurocagmi@menent
associated with HIViatherthan focusing specifically on EF outcoméséndet al., 2010;
Laughton et l, 2013. The use of more measur@e., for each of the EF domains outlined in

Ander sonds &nd&oader definittbre df BF may have made the findings more
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consistent withprevious work (i.e.Krikorian & Bartok, 1998phillips et al., 2016Willen,
Cuadra, Arheart, Post, & Govind, 201@)jven the lack of South African literature pertaining
to HIV-infectedEF outcomes in generakgardless afhe research relating to adolescents, it
may have been more appropriate for this studyetiess spcific.
The lack of locally publisheliteraturein the field of HI\V-associated EF outcomes
makes it difficult for this studyo becompared in its entirety to another stuhd highlights
the importance of futurecal researchn the area Findings fromvarious studies were
assessedlhen generating the priori prediction that HIVinfectedadolescents would score
significantly lower on measures of EF outcomes compared to a control geoupross et
al., 2013;Phillips et al., 201)5 butit is also noted thatn some instances, no significant
differences wre observe{Hoare et al., 2013; Nichols et al., 201%) this study ARV
medication adherenamuld be contributing taon-significant resultas research suggests
that ARVs can linti HIV -related neuropsychological effects by potentially reducing the
effect of the disase on frontal lobes (Inzaule et 2016; Williams, 2014) However,| did
not obtainsuchdataand, t hus, it | scopgot within this st
Small sample sizés believed to be one of the biggest contributors to the lack of
significant difference this study It is alsohypothesisedhat low SES has substantial
effecton EF outcomegHook et al, 2013; Noble et 312005. In South Africathehighest
prevalenceatesof HIV are found wthin the poorest communiti€saughton et al., 2013
This study recruited participantdoth HIV-infectedadolescents and contral§rom such
locations and, thus, the effect of low SES is likely to have been influential. Combined with
this studybés small sample size, the effects
domains particularly attentional control and goal settimpich have been highlighted as
being the most affected EFs in existing literafidtackman et al., 201%Joble et al. 2005

Sarsour et al., 20)1
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Potential Confounds

The hierarchical regression analysesiresshe potential confounds of this study
Thefindings indicate that none of the control variables were statistically significant
predictors of the four sEPO2dmodeHtismaedthatthe i ned i
regression run to predictformation processing/as significant overall, bothefore and after
the inclusion of HIfstatus as a predictofGiven theadolescentissociated deficits in
processing speddegardless of the presence of HlYfjesignificantoutcome may be due
such an effectSteinberg, 2006
Limitations and Recommendadions for Future Research

A number of limitations withn this study have already bebighlighted above
Given the lack of significant results, but the correct directionality for certain measures, the
small sample size appears to be one of the fundamental limitations of this study. This
emergessa trendobservedn studies performing researghsimilarfieldsandit seems
difficult to control for Caughton et al., 202 Fhillips et al., 2016 The control recruitment
process is whenee particularly struggled with this studyVith the HIV-infectedsample
being recruited through tHéCYDP in Gugulethu, ampplication was submitted to, and
approved by, the Department of Educatiéppendix I)for the recruitment ofantrols
through schools withisimilar geographic arso the clinical sampleSchools were
approached, but it became apparent that partitsdaom the clinical sample and the control
group may be coming from the same scihomleaning the status of the Hixfected
adolescents may have been exposed unwillingly. This coulddedrimental consequences
onthe wellbeing of the participantshus the alternativerecruitmentprocessvasfollowed.

The lack of significance, and the poor performance of all participants across both the
control and outcome variables, led to consideration being given to the translated versions of

the tests that wetteeing administered. It became apparent during testbaged on the
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knowledge of the translators assisting with test administrattbat some of the translations
could have been interpreted in several ways by the participants, or failed to be iedespret
all. The translated versions of all measures administered were translated, back translated and
reviewed, but issues of equivalence still arose; an issue that is readily acknowledge in South
African literature (Foxcroft & Aston, 2006). It is propds@and has been previously, that
future research performed within this area accounts for such issues. Local literature exists
regarding the English versions of South African adapted measures (i.e., Cawthra, 2016), but
the same needs to be done for othart&d/frican languages.

A final limitation that needs to be addsesl, and one that could also be contributing
to the low and nosignificant scoreseported above, is the use of a seffort measure of
HIV -status. The HIMnfectedgroup were recruited tbugh the HCYDP and, thus, their
status was know However, he control group were askadhether or not thewere HIV-
infectedwhilst being informed of the study and, again, upon arrival at testing kagfaneg
assent.The scope of this study meant that resources were not available to test participants for
HIV, as has been obsedvim other studies (e.gEzeamama et al., 2016%elfreported status
is not uncommoni.g., Bell et al., 2008Haaseet al., 2013, bu it does allow for participant
dishonesty Future research should consider this, although a larger sample size may account
for individuals falsely confirming they arHIV-uninfected

A furtherrecommendation for future research is the inclusion of more measures to
assess EF outcom@saughton et i, 2013; Phillips et al., 2016)With a greater pool of
measures, as well as a larger sample size, it is proposedhtisicstly significant
differences between the HiMfectedand control groupnaybe achievedlf resources allow,
thetestingof all participants for HIMs also recommended as it removes any doubt that the

participants belong in their assigned groups.
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Conclusion

In a country where the risk of HIV is threatening to the entire population, but
adolescents in particular, it is of the utmost importance that the outcomes associated with the
disease are understood so that early detection, successful magetand future prevention
are achievedlnvestigations into these outcomes amgcial, but the area appesato be under
researched, ith locally published research regarding the EF outcomes assowittad|V -
infectedadolescenttacking This study makes valuable contribution texisting research.

To my knowledge, this is the first study to explore the executive function outcomes
associated with HIMinfectedadolescents in South Africa. The rsignificant differences
obtained serve to infm future research investigating simikgsociations within a similarly
matched sampleMore specifically, it is proposed that future reseadbpts a larger battery
of measures to assess EF outcomes. @loisg with a substantially larger sample sise
likely to improve statistical significance, whighill give rise to results that can be utiliztx

inform future interventions.
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Appendix A

SES Demographic Questionnaire

39

DEMOGRAPHIC QUESTIONNAIRE AND ASSET INDEX

GENERAL INFORMATION

Full name (Parent):
Telephone: Work: ( )
Home: ( )
Cell:
How would you 1. Black 2. Coloured 3. White 4. Asian
describe your ethnicity| 5. Other(specify):
/ race?
Home Language:
Full name (Child):
Gender: M F
Date of Birth:
Grade:
HOUSEHOLD INCOME: (Please circle appropriate number)
Household income per| 1. RO
year: 2. R1i R5000
3. R50011 R25 000
4. R25 000 R100 000
5. R100 001+
PARENTAL EDUCATION: (Please circle appropriate number)
Biological | Biological | Guardian
mother father
Highest level of education reached?
Mark one response for each person as follows:
1. Oyears (No Grades / Standards) = No formal 1. 1. 1.
education (never went to school)
2. 1-6 years (Grades-@/ Sub AStd 4) = Less than 2. 2. 2.
primary education (did
3. 7 years (Grade 7 / Std 5) = Primary education
(completed primary school) 3. 3. 3.
4. 811 years (Grades Bl / Stds &) = Some
secondary education (d 4, 4, 4.
5. 12 years (Grade 12 / Std 10) = Secondary
education (completed senior school)
6. 13+ years = Tertiary education (completed 5. 5. 5.
university / technikon / college)
7.Dondét know 6. 6. 6.
7. 7. 7.
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PARENTAL EMPLOYMENT: (Please circle appropriate number)

Hollingstead categories: Biological | Biological | Guardian

mother father

1. Higherexecutives, major professionals, owners 1. 1. 1.
large businesses)

2. Business managers of medium sized business 2. 2. 2.
lesser professions (e.g. nurses, opticians,

pharmacists, social workers, teachers)

3. Administrative personnel, managers, minor 3. 3. 3.
professionals, owners / proprietors of small

businesses (e.g. bakery, car dealership, engravin

business, plumbing business, florist, decorator,

actor, reporter, travel agent)

4. Clerical and sales, technicians, small business 4. 4. 4.
(e.g. bank teller, bookkeep clerk, draftsperson,

timekeeper, secretary)

5. Skilled manual usually having had training (e.g 5. 5. 5.
baker, barber, chef, electrician, fireman, machinis

mechanic, painter, welder, police, plumber,

electrician) 6. 6. 6.
6. Semiskilled (e.g. hospital aide, paintdartender

bus driver, cook, garage guard, checker, waiter,

machine operator) 7. 7. 7.
7. Unskilled (e.g. attendant, janitor, construction

helper, unspecified labour, porter, unemployed) 8. 8. 8.
8. Homemaker

9. Student, disabled, no occupation 9. 9. 9.

MATERIAL AND FINANCIAL RESOURCES (ASSET INDEX): (Please circle

appropriate number)

Which of the following items, in working order, does ybwusehold have?

Items Yes No

1. A refrigerator or freezer 1. 1.
2. A vacuum cleaner or polisher 2. 2.
3. A television 3. 3.
4. A hi-fi or music center (radio excluded) 4. 4.
5. A microwave oven 5. 5.
6. A washing machine 6. 6.
7. A video cassette recorder or dvd player 7. 7.
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Which of the following do you have in your home?

Items Yes No
1. Running water 1.
2. A domestic servant 2.
3. At least one car 3.
4. A flush toilet 4.
5. A built-in kitchen sink 5.
6. An electric stove or hotplate 6.
7. A working telephone 7.
Do you personally do any of the following?
ltems Yes No
1. Shop at supermarkets 1.
2. Use any financiaervices such as a bank accoy 2.
ATM card or credit card
3. Have an account or credit card at a retail store 3.
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Appendix B

Parent/caregiver Consent Form

DESMOND TUTU
HIV FOUNDATION

fiRetaining HIV -infected youth in care: A model for transitioning adolescents receiving
ART from paediatric to adult careA - Aim 1 Adolescent Parent/Caregiver Consent
Form

Short title: HlangananiPlus HCT

Introduction

We are doing research in order to understand whether a youth programme that prepares youth
to move from adolescent care to adult care including information around health education,
communication and life skills, goal management, information about treamdrtreatment
adherence (commitment to taking treatment regularly) will help prepare the youth better when
they are moved to the adult clinic. As you know, as youth get older, they will need to be moved
to the adult clinic and will begin to receive the®atment and other health services thereon.

We want to see if having a programme like this will help ease this process for your child as
compared to the usual standard of care.

What is my child being asked to do®We are asking your child to be in a rasgh study that

will help us find out more about whether people his/her age will benefit from such a program,
so that when they move, they are able to come to their regular appointments, continue coming
to the clinic and take their treatment regularly asdliscussed with their doctor. We ask you

to fully read this form or have it read to you to decide if you want your child to join the study.
Please ask if there is anything that is not clear or if you would like more information.

Why is my child being asked to help?We are asking you to help with this research because
your childis between 14 and 24 years of age. One of the groups of people participating in the
research is adolescents.

How many people are expected to participate in the researchf20 paticipants will be
included this part of the study. They will be randomly put into two groups with 60 people in
each group. One group will participate in the program and the other will receive the standard
(usual) care at the Haan Crusaid clinic in Gugulleu. Your child has been assigned to the
group that will participate in the program.

Does my child have to take part™Not at all. You can decide that your child should not be
included in the research. If you are unsure, you can make the decision alrochijdbeing

in the research later by using the information included in this form and talking to our research
staff. If you do decide that your child will take part in this research, we will ask you to sign this



HIV EXECUTIVE FUNCTIONING 43

form as a sign that you understand thisimation and that you agree for your child to be in
the research. You will get a copy of the form to keep. Even if you agree for your child to be in
the study now by signing this form, you can still change your mind at any time and withdraw
your child fran the study.

What will be done if my child takes part in this research study? you agree for your child

to participate in this study by signing this forthe interviewer will sit down with your child

and ask him/her questions. The interviewer will belgy introducing and giving your child

more details about the programme. Then they will ask your child questions about their
background like school, age and gender. They will also ask your child about people he/she
lives with at home, about his/her pareotare givers, whether they work or not. We will ask
your child about knowledge of HIV and AIDS as well as their knowledge of treatifi@st.
discussion will take roughly 30 minutes.

Second, your child will be asked to complete some games (e.g., problem solving and memory
games) and puzzles tests to see whether he/she needs further help when it comes to treatment
adherence. The whole process will take about 2 hours. You caifi gogare feeling tired and

need to take a break, at any time.

Third, your child might be requested to take padépth interviews where the researcher will

ask him/her more questions about their life history, about their parents, about their disclosure
process. They will also ask your child abownumunity perceptions of HIV, history of

ARV treatment anddherence, barriers to and facilitators of treatment adherence, feelings
around living with HIV, and their future plans

Fourth, your child will be asket come for sessions every week for 17 weeks, which will be
held every Saturday at the scout hall near the Hannan clinic. During these sessions, that is when
our training and activities will take place.

What if the questions upset my child?f your child feels uncomfortable answering any of

the questions on the survey, he/ she does not have to answer. He/she will be able to stop being
in the study at any time. Also, we have a counselor who will be working with us and if you are
upset and need more asaiste, the counselor will be there to assist you.

Does your child get paid to be a part of this study¥ou will not be paid for being in the
study but we wil/ pay your childés transport
child will also receve a meal after the session for lunch.

Will what my child says be kept confidential?Yes. All the information that is given to us

will be kept confidential (private). Anonymity (your name and other details being unknown)
and confidentiality is a high rity and every effort will be made to protect it. The information
collected will be secured, locked and/or passwmnatected within the DTHC offices. To safe
guard against any loss,ethrecording of your interview will be stored on a safe and secure
online facility called shareg@oint that allows access of your interview to only staff members
working on this project. A backup will be stored on only one computer that is protected by a
password at our head officed/e will not use actual names, but insteask a number
identification system to distinguish between participants. If the results of this research are
published or presented, your name will not be included in the study.
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Who should | contact for further information? If you have questions aboute study, you
can call the principal investigator, Millicent Atujuna, at 021 406 6961.

Who can | <call for information about my <chil
research?

There is a group of doctors and researchers whose job it is to help see that

research is done carefully and that people in the research are treated fairly and

it is made as safe as possible. If you have any questions about these things,

or if you have a complaint or complaints about your rights and wellbeing as a participant,

please contact the Human Research Ethics Committee: Tel: 021 406 6492

E-mail: sumaya.ariefdien@uct.ac.za

STATEMENT OF CONSENT:

| have read the information about thisdy and understand the explanations of it that were
verbally given to me. | have had my questions concerning the study answered and understand
what will be required of my child if he/she takes part in this study.

You voluntarily consent to allow your dtito participate in this study. You hereby authorize
the collection, use and sharing of your <chil
form, you are not waiving any of your legal rights.

SIGNATURES

Signature of Person Consenting and Authorizing Date

Name of Child Age

Study Staff Member Study Staff Membae 6s Signatur e

Conducting IC Discussion (print)

Witness' Name (print) Witness' Signature Date

NOTE: This form with the original signatures MUST be retained on file by the principal
investigator. A copy must be given to the participant. A ctyylsl be placed in the
participant's medical record, if applicable.
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Appendix C

Parent/caregiver Control Consent Form

fAThe executive function outcomes associated with HRhfected adolescents in South
AfricaA - AdolescentParent/Caregiver Control Consent Form

Introduction

We are doing research in order to determine whether there are significant executive function
(e.g., thinking, planning and flexibility) differences between Hifécted adolescents and

HIV -negative adolescents.

What is my child being asked to do?Ve are asking your child to be in a research study that
will help us find out more about whether people his/her age differ from those who are HIV
infectedwhen performing a v#ety of cognitive tasks. We ask you to fully read this form or
have it read to you to decide if you want your child to join the study. Please ask if there is
anything that is not clear or if you would like more information.

Why is my child being asked ¢ help?We are asking your child to help with this research
becauseour childis HIV-negative and between 14 and 16 years of age.

How many people are expected to participate in the research® participants will be
included in this part of the study. ©group of 30 will be HIVinfected and the remaining 30
will be HIV negative. Your child has been asked to be a part of the HIV negative group.

Does my child have to take part™Not at all. You can decide that you child should not to be
included inthe research. If you are unsure, you can make the decision about your child being
in the research by using the information included in this form and talking to our research staff.
If you do decide that your child will take part in this research, we willyas to sign this form

as a sign that you understand this information and that you agree for your child to be in the
research. You will get a copy of the form to keep. Even if you agree for your child to be in the
study now by signing this form, you catillhange your mind at any time and withdraw your
child from the study.

What will be done if my child takes part in this research studyf you agree for your child

to participate in this study by signing this forthe interviewer will sit down with yar child

and ask him/her questions. The interviewer will begin by introducing and giving your child
more details about the study. Then they will ask your child questions about their background
like school, age and gender. They will also ask your child tapeople he/she lives with at






