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ABSTRACT

Background:

With the success of evolving antiretroviral therapy (ART), human immunodeficiency virus (HIV) has
become a chronic condition, however, children infected with HIV have been shown to have
developmental difficulties and disabilities. This study aimed to investigate the extent of disability
among a cohort of HIV infected children in South Africa and whether they are being referred and

accessing rehabilitative services.
Methods:

A cross-sectional study was conducted at an HIV clinic in Johannesburg. Caregivers/parents were
interviewed about their child, using the Ten Question Screen for Disability Questionnaire (TQSD) along
with a general additional questionnaire devised by the researchers on medical history, services
referred to and accessed and socioeconomic status (SES). Clinical data, from the child’s clinic file were

recorded.
Results

Of the 200 children whose caregivers/parents were interviewed, 50.5% experienced disabilities were
58.4% of those had more than one co-existing disability. Of the children who reported disability only
46% had been referred to one or more of the following support services; audiologist, physiotherapist
(PT), psychologist, occupational therapist (OT) and/or speech and language therapist (SLT). Previous
diagnosis of tuberculosis (TB), lower respiratory tract infections (LRTI) and low pre-combination ART
(cART) CD4% were found to be associated factors in the presence of developmental disability and/or

delay.
Conclusion

The prevalence of children with HIV and disability is high and these children are not being referred to
and/or accessing the appropriate support services. Government policy and clinic practice need to shift
their focus of management of children living with HIV, in order to integrate services that can assist

children reach their developmental potential and improve their quality-of-life.
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CHAPTER 1

1. INTRODUCTION

“The children who many thought would never survive continue to be pioneers in the first-ever journey

of perinatal HIV infection into adulthood” (Siberry et al., 2008 p.457)

Until recently the focus of paediatric human immunodeficiency virus (HIV) treatment has been on
preventing mortality. With the introduction of combination antiretroviral therapy (cART), HIV is
becoming a chronic condition in both adults and children, with many children infected with HIV,
successfully transferring into adult services. Unfortunately the repercussions of a lower mortality and
the shift towards chronic disease is higher morbidity rates. It has become generally accepted that
increased survival of a chronic disease is associated with developmental changes and learning
difficulties in children (Armstrong, 2006; Banks et al., 2015; Koekkoek et al., 2008). In addition
literature has come to recognise the link between HIV and developmental disability (Abubakar et al.,
2008; Baillieu and Potterton, 2008; Banks et al., 2015; Hanass-Hancock and Nixon, 2009) as well as the
relationship between disability and lower socioeconomic groups (Ataguba et al., 2011; Simkiss et al.,
2011) and poverty and HIV (Pons-Duran et al., 2016; Tladi, 2006; Wabiri and Taffa, 2013). Therefore,
children with HIV who come from low socioeconomic environments are an exceptionally vulnerable
group for developmental delay and disability. Additionally, people living with HIV are suffering a
deterioration in their ability to participate in life (Banks et al., 2015; Nixon et al., 2011) and recent
research has strongly recommended, the need for comprehensive neurological and functional
assessments and management. (Banks et al., 2015; Devendra et al., 2013; R.Govender et al., 2011;
Hilburn, Potterton & Stewart 2010). Access and referral to appropriate and supportive services should
reflect the need of this group of children and swing towards chronic care, improving quality of life and

supportive management (Bamford and Lyall, 2015).

“Neuro-disability” related to HIV occurs in 6-97% of infected children (Abubakar et al., 2008; Bagenda
et al., 2006; Baillieu and Potterton, 2008; Banks et al., 2015; Benki-Nugent et al., 2015; Devendra et
al., 2013; Donald et al., 2014; R. Govender et al., 2011; Kandawasvika et al., 2011; Lowick et al., 2012;
Potterton et al., 2009; Rutar et al., 2015; Samia et al., 2013; Smith et al., 2008; Van Rie et al., 2007;
Whitehead et al., 2014). This large range of percentage can be attributed to whether or not “neuro-
disability” is identified as one specific disability such as hearing impairment or if the study groups a

variety of neurodevelopmental difficulties, delays and disabilities together. This “neuro-disability” can
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be as a direct result of the neurotrophic characteristics of HIV or indirectly via side effects of
antiretroviral therapy (ART), opportunistic infections, side effects of treatment for the opportunistic
infections (Hilburn, Potterton and Stewart 2010; Willen, 2006; Van Rie et al., 2007) or psychological

effects of the consequences of parent illness and the stigma around HIV (Grover et al., 2007).

In addition to the direct effects of HIV, Donald et al. (2014) describe the “layering effect” of multiple
compounding indirect factors affecting development in an HIV-positive paediatric population. These
include clinical and socioeconomic factors such as timing of infection, prematurity, prolonged hospital
stay, effects of exposure to ART on the developing brain in utero, immunological factors, prenatal drug
exposure, effects of poor maternal health and resulting lack of opportunity for stimulation,
malnutrition, family stress associated with illness and/or death of primary caregiver and orphan status
(Donald et al., 2014; R. Govender et al., 2011; Hilburn et al., 2010; Willen, 2006). In addition, HIV-
related opportunistic infections such as tuberculosis, meningitis, toxoplasmosis, cytomegalovirus
(CMV), conjunctivitis primary central nervous system (CNS) lymphoma and otitis media can cause

neurological damage affecting function (Buriti et al., 2013; Donald et al., 2014; Moschos et al., 2007).

There is abundant research on the positive and negative effects of ART. Early initiation has been shown
to be effective at minimising the progression of HIV encephalopathy and resultant disability (Bagenda,
2006; Innes et al., 2014; Hilburn, Potterton and Stewart 2010; Kitahata et al., 2009; Laughton et al.,
2013; Lindsey et al., 2007; Ruel et al., 2012; Violari et al., 2008). However, the side effects of ART in
children can be disabling. Reported common side effects include; ototoxicity (Buriti et al., 2013),
peripheral neuropathy, mitochondrial toxicity, immune reconstitution inflammatory syndrome
(Donald et al., 2014) and cardiovascular complications (Siberry and Tindyebwa, 2014) which will all
affect motor control or sensory function and therefore, the acquisition of new skills in developing

children.

With these multitudes of factors affecting development it is clear that a child infected with HIV is at
risk for developing one or more disabilities. The prevalence of developmental delay in infants and
children infected with HIV is well documented. Many studies have researched the development of
HIV infected infants in sub-Saharan Africa (Baillieu and Potterton, 2008; Hilburn, Potterton and
Stewart 2010; Kandawasvika et al., 2011; McDonald et al., 2013; Potterton et al., 2009; Shead et al.,
2010; Smith et al., 2012; Whitehead et al., 2014), but only a few have investigated developmental
delays, difficulties and disability in children older than two years. Some studies have explored a single
disability related to HIV in children, including epilepsy (Samia et al., 2013), hearing impairment
(Christopher et al., 2013; Hrapcak et al., 2016; Torre et al., 2015), communication difficulties (Hattam

et al., 2014), visual difficulties (Padhani et al., 2000; Rutar et al., 2015), behaviour disorders (R.
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Govender et al., 2011; Grover et al.,, 2007; Koenig et al., 2011) and neurocognitive impairment
(Kandawasvika et al., 2015; Sherr et al., 2017; Walker et al., 2013) while other studies have looked at
developmental delay as a whole (Lowick et al., 2012; Ruel et al., 2012; Van Rie et al., 2007). Only two
studies were identified that explored a range of disability in an older cohort of children infected with
HIV. R.Govender et al. (2011) found abnormal neurology in 59% of a group of 78 children in Cape
Town. However, this study focused solely on impairment and did not explore areas of activity or
participation limitation and did not indicate how many of the children had single or co-existing
disabilities. Devendra et al. (2013) took a larger cohort of children (n=296) in a case-controlled study
in Malawi and investigated the prevalence of disability as well as identifying the requirements,
opportunities and barriers for rehabilitation. Of their group of children, 33% of HIV-infected cases
screened positive for disability, of which 49% had a single disability, 29% had two co-existing types of

disability and 22% had more than three different coexisting types of disability.

Unfortunately many of the studies reviewed have very small study samples (n <300) when compared
with a population of more than three million HIV-infected children living in sub- Saharan Africa (Donald
et al., 2015). This large discrepancy makes it difficult to draw conclusions of association and impact in
terms of the whole paediatric HIV infected population. The reason provided for small study samples
were, loss to follow-up and time consuming measurement tools. All of the studies, be it on single or
multiple aspects of development identified the “layering effect” as a possible confounding factor for

concluding an association between HIV and developmental delay and/or disability.

1.1 Problem statement

In 2016 UNAIDS estimated that there are 320 000 children in South Africa living with HIV and the new
infection rate among children is 12 000 a year (UNAIDS, 2017). With the advances in ARVs all these
children will most likely grow up and will be required to be functioning and contributing members of
society. However, these children are at risk for developmental delay and disability which could cause
anincreasing burden to health care and the social and economic development of South Africa. If these
difficulties and disabilities are prevented and/or treated timeously with the correct processes of
identification and intervention, the burden to health care and society in general may be minimised.
Currently there are no studies on the prevalence of child disability related to HIV in children older than
two years in the Gauteng region of South Africa or the referral and use of services available to this
population. If the magnitude of this problem is identified, finances and structures can be allocated

and put in place to prevent, assist and manage these potential disabilities.
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1.2 Aim

The aim was to examine the prevalence of disability in a cohort of HIV-infected children at Empilweni
Services and Research Unit (ESRU) at Rahima Moosa Mother and Child Hospital (RMMCH), determine
factors associated with HIV related disability and whether this population are being referred and/or

accessing the rehabilitative services available to them.

1.3 Study Objectives
1. Estimate the prevalence of disability in a cohort of HIV-infected children between the ages of
2-9 years of age at RMMCH in Johannesburg, South Africa.
2. Provide insight into the rehabilitative services that are being accessed by this population.
o What rehabilitative services are available to this population?
o Is this population being referred to these services?
o Are these services being utilised by this population?
o What are the facilitators and barriers to accessing rehabilitative services?
3. Examine factors associated with HIV related disability;
o Individual Factors
= Age
= Sex
o Anthropometric factors
o Birth Factors
=  Mode of Delivery
=  Gestational age
=  Birth Weight
o Clinical Factors
=  Pre-ART
e (D4 cell count
e (CD4%
e Viral Load
= Childhood and opportunistic infections/diseases
=  Number of hospitalisations
o Treatment Factors
= Age at the start of cART
= Duration on cART
= Treatment adherence

=  Maternal ART
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o Socioeconomic Status
=  Monthly household income
=  QOrphan Status

=  Main caregiver education

1.4 Significance of the study

The outcomes of this study will provide clinicians and policy makers with much needed information
on the prevalence of disability in this population. In conjunction with other similar studies from ESRU
(Potterton et al., 2016; Whitehead et al., 2014), the outcomes of this study will assist in the planning
and provision of and referral to appropriate supportive and habilitation services for children infected
with HIV at ESRU and potentially other facilities. In addition, this study, in conjunction with others
(Chetty and Hanass-Hancock, 2016, 2015; Cobbing et al., 2017, 2014, 2013; Devendra et al., 2013;
Egeraat et al., 2015; Maddocks et al., 2018; Potterton et al., 2016) can be used to reinforce the
importance of rehabilitative services in the chronic management of children and adults with HIV and
the outcomes can be used to motivate for the active integration of rehabilitative services into HIV care

facilities.

1.5 Conclusion

HIV has become a chronic condition which affects a child’s susceptibility to developmental delays and
disabilities. The services supporting these children need to make a shift in focus from survival to

chronic, supportive and quality-of-life management.
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CHAPTER 2

2. LITERATURE REVIEW

“This shift toward chronicity has significant implications for health and health care, and requires a

parallel shift in thinking” (Nixon et al., 2011, p. 3).

This chapter reports on developmental delay and childhood disability in paediatric HIV. It will define
disability and developmental delay and review the epidemiology of paediatric HIV and childhood
disability. It will then go on to discuss possible aetiologies of disability in children, associated with HIV
infection, taking a closer look at the pathogenesis of HIV and the developing CNS, opportunistic
infections, ART and the “layering effect.” Literature from previous studies looking at the prevalence
of delayed development, specific impairment of children living with HIV and measurement tools will
be discussed. To conclude this section, a review of the literature on services available and

recommendations for appropriate services will be presented.

Literature was sourced through comprehensive searches on the following databases: Cochrane
Collaboration, EBSCO Host, Google Scholar, Medline, Pubmed, and ScienceDirect. The following are
the key words that were used in searches: ART, ARV, children, cognition, communication, CNS,
developmental delay, disability, encephalopathy, epilepsy, hearing, HIV, paediatric, seizures and

vision.
2.1 Definitions of Development, Disability & Habilitation

“Neurodevelopment” and “child development” are often used interchangeably however, there is a
difference. “Child development” is what can be observed, while “neurodevelopment” are the
processes that are behind what is observed (Maes, 2016). Child development is the simultaneous
development of motor (gross and fine), sensory, speech, language, emotional, behaviour and
cognitive processes (Boivin et al., 2015; Couper, 2016), while neurodevelopment is the development
of the neuronal networks and pathways, the wiring and firing that enable child development to occur
(Boivin et al., 2015; Maes, 2016; Merrian-Webster, 2017). However, neurodevelopment and child
development do not occur in a vacuum and there is an intricate inter-relationship between
neurodevelopment, genetics and environment that play a complex role in child development (Boivin

et al., 2015; Couper, 2016; Maes, 2016).
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There is limited neutral language when it comes to describing and defining disability (Simkiss et al.,
2011). Over the years, disability has been defined in many ways, using a number of models including
biomedical, philanthropic, sociological or socio-political definitions. Function and consequently
disability is a complex, multifactorial and often subjective concept (Altman et al., 2001). The most
commonly used definition is from the World Health Organisation (WHO) which defines disability as
“an umbrella term, covering impairments, activity limitations, and participation restrictions. An
impairment is a problem in body function or structure; an activity limitation is a difficulty encountered
by an individual in executing a task or action; while a participation restriction is a problem experienced
by an individual in involvement in life situations.” (WHO, 2011). There is however, often disagreement
when “disability” needs to be classified into domains and severity (Altman et al., 2001). How can one
compare the ability to participate in a sports match to the ability to participate and achieve in a
classroom situation? Or compare visual impairment with hearing loss? In children, the definition of
disability becomes even more complex, as many practitioners would rather give a label of
“developmental delay” as opposed to “disability.” It is universally accepted that children who show
delay in attaining developmental milestones are at risk for developing functional and participatory
difficulties and/or disabilities. At what point in a child’s life does the line of “developmental delay”
end and “disability” begin? This question is beyond the scope of this report, however, it is something
to keep in mind. For the purpose of this report the term “developmental delay” will relate to below
norm scores for developmental measurement tools and perceptions of the caregiver/parent that their
child is not achieving milestones within universal and family norms. “Disability” is defined under the
WHO definition of impairments, activity limitations, and participation restrictions on a spectrum of

mild to severe.

“Rehabilitation” implies the re-acquiring of skills that existed but are now lost. A child with
developmental delay or developmental difficulty has never developed those skills in the first place
(O’'Toole, 2003). Therefore, “habilitation” is used to describe assisting a child with developmental
delay or developmental difficulties to acquire functional and participatory skills. A summary of these

definitions can be found in Table 8.1 (Appendix 1).

2.2 Epidemiology

HIV infection rates are finally beginning to decrease in sub-Saharan Africa, but the sheer numbers of
people infected are still a major cause for concern. In 2015 the Joint United Nations Programme on
HIV/AIDS (UNAIDS, 2017) estimated that there were seven million people in South Africa living with
HIV of which, 240 000 were children between the ages of 0-14 years. The mid-year population
estimates of South Africa for 2017 estimated that 7.06 million South Africans were living with HIV

which is approximately 12.5% of the total South African population (Stats SA, 2017a).

7|Page



There is a lack of recent studies of the prevalence of disability in general paediatric populations. The
2001 South African Census on the prevalence of disability reported that 2% of children under 10 years
were disabled (Stats SA and Lehohla, 2005), while other studies have estimated the prevalence
between 5.2% and 6.4% (Christianson et al., 2002; Couper, 2002; Gladstone, 2010; G. Saloojee et al.,
2007). The Census 2011: Profile of Persons with Disability in South Africa, reported that 10.8% of
children between 5-9 years old had disabilities (Stats SA and Lehohla, 2011). This is much higher than
other studies. However, it was noted that this may be due to parents misreporting on their children
by classifying them as unable to perform or have difficulty performing functions when in actual fact

the child was not old enough to be expected to perform those functions (Stats SA and Lehohla, 2011).

Prevalence of disability appears to be much higher in the HIV-infected population. Abnormal
neurological signs, impairment and developmental delay have been reported in 9.4-90% of children
with HIV (Banks et al., 2015; Kandawasvika et al., 2011; Lowick et al., 2012; Samia et al., 2013; Smith
et al., 2008, 2012; Walker et al., 2013). It is reported that 23-70% of children with HIV experience
physical disabilities (Baillieu and Potterton, 2008; Banks et al., 2015; Devendra et al., 2013; Foster et
al., 2006; Myezwa et al., 2009; Potterton et al., 2009; Van Rie et al., 2007; Whitehead et al., 2014),
while 6.4-36% have hearing difficulty (Banks et al., 2015; Devendra et al., 2013; R. Govender et al.,
2011; Hrapcak et al., 2016; Makar et al., 2012; Palacios et al., 2008; Torre et al., 2012, 2015), 6-67%
have problems with vision (Devendra et al., 2013; R. Govender et al., 2011; Ikoona et al., 2003;
Kestelyn et al., 2000; M’bongo Zindamoyen et al., 2013; Padhani et al., 2000; Rutar et al., 2015), 8.9-
97% have neurocognitive and behaviour difficulties (Devendra et al., 2013; Donald et al., 2014; R.
Govender et al., 2011; Grover et al., 2007; Kandawasvika et al., 2015; Lowick et al., 2012; Martin et
al., 2006; Myezwa et al., 2009; Nozyce et al., 2006; Potterton et al., 2009, 2016; Smith et al., 2012; Van
Rie et al., 2007; Whitehead et al., 2014) and those with communication difficulties amount to 7.5-82%
of children with HIV (Baillieu and Potterton, 2008; Devendra et al., 2013; Makar et al., 2012; Rice et
al., 2013; Van Rie et al., 2008; Whitehead et al., 2014). These large percentage ranges are most likely
due to differences in sample size, age range of children assessed, assessment method, location of
study (i.e. developed vs. developing country), ART-initiated or ART-naive and type of participant (e.g.
in-patient vs. outpatient) and will be discussed in depth under the heading “Developmental Delay and

Disability.”

2.3 Pathogenesis
These disabilities in children with HIV are often termed “neuro-disabilities” as they can be the direct
consequence of the neurotrophic traits of HIV. In addition, these impairments can be caused

secondarily by opportunistic infections, the side effects of ARTs, other treatments for opportunistic
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infections (Hilburn, Potterton and Stewart 2010; Willen, 2006; Van Rie et al., 2007) and/or psycho-

social factors (Grover et al., 2007; Lowenthal et al., 2014).

The types of disability and comorbidities in adults differ to those of children and are well documented
(Banks et al., 2015; Myezwa et al., 2009, 2011). In adults, HIV attacks a mature CNS, while in children;
HIV invades a developing foetal and infant CNS. Studies have shown that HIV may be expressed
differently depending on the timing of contagion during gestation, the viral load and perhaps the
genetic background of the foetus (Boivin et al., 2015; Lyman et al., 1990; Yan, 2015). In a number of
studies looking at aborted foetuses and in vitro studies, HIV in CNS tissue as well as observed changes
in cells and the developing structure of the CNS was detected (Lyman et al., 1988, 1990; Schwartz et
al., 2007; Seth and Major, 2005; Vazeux et al., 1992; Wigdahl et al., 1987) which indicates a possible
causal relationship between HIV and atypical neurological function in children exposed to HIV in utero
(Angelini et al., 2000; Benki-Nugent et al., 2015; Crowell et al., 2015; Lyman et al., 1990; Seth and
Major, 2005; Van Rie et al., 2007). Once HIV has infiltrated the CNS it has an assortment of mechanisms
through which it triggers atypical neuronal function. These mechanisms include the inflammatory
state of the brain as well as direct infection of certain brain cells. HIV-infected brain microglial cells
and macrophages invade the CNS causing an inflammatory response (release of viral proteins, pro-
inflammatory cytokines and nitric oxide) which results in a cascade of neurotoxic events causing
neuronal injury (Benki-Nugent et al., 2015; Crowell et al., 2015; Everall et al., 2005; Van Rie et al.,
2007). In addition, it is thought that neuronal loss and demyelination during early brain development
is due to the direct infection of the neuroblasts, astrocytes and oligodendrocyte progenitor cells with
HIV (Angelini et al., 2000; Everall et al., 2005; Gorry et al., 2003; Seth and Major, 2005; Van Rie et al.,
2007). Van Rie et al. (2007) remarked that foetal astrocytes may be more vulnerable to HIV infection,
because the developing CNS may be more susceptible to alterations in astrocyte function which could

result in infected astrocytes playing a fundamental role in paediatric HIV encephalopathy.

Antiretroviral (ARV) drugs infiltrate the CNS to differing extents. Consequently local viral replication in
the CNS can occur in individuals who have lower levels of ARV drugs crossing the blood-brain barrier,
creating a reservoir of HIV infection in the CNS (Crowell et al., 2015; Fois and Brew, 2015; Gavin and
Yogev, 1999; Gray et al., 2014, 2016; Hellmuth et al., 2015; Martinez-Bonet et al., 2015). This HIV
reservoir theory, along with persistent intrusion of HIV into the CNS has been thought to contribute

to the poor neurodevelopment of children with HIV (Crowell et al., 2015).

HIVE can result in a cascade of events causing developmental delays and impairment (Donald et al.,
2014; Hilburn, Potterton and Stewart 2010; Willen, 2006; Walker et al., 2013). HIVE has a variety of

clinical manifestations that have been classified into three subtypes; Sub-acute, Plateau and Static.
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Sub-acute encephalopathy is severe and involves cognitive deterioration, seizures and loss of
milestones resulting in dysfunction. Plateau encephalopathy involves subtle declines in areas of motor
and cognitive ability; Static encephalopathy manifests as non-progressive neurological deficits and a
slow rate of skills acquisition (Hilburn, Potterton and Stewart 2010; Mitchell, 2006; Willen, 2006). The
WHO has set out diagnostic criteria for HIVE. A clinical diagnosis is defined as “at least one of the
following, progressing over at least two months in the absence of other illness; a) Failure to attain or
loss of developmental milestones or loss of intellectual ability; b) progressive impaired brain growth
demonstrated by stagnation of head circumference; c) acquired symmetrical motor deficit
accompanied by two or more, of the following: paresis, pathological reflexes, ataxia and gait
disturbances.” A definitive diagnosis is defined as “Neuroimaging demonstrating atrophy and basal
ganglia calcification and excluding other causes” (WHO, 2007, p. 37). As a clinical diagnosis is
subjective and neuroimaging is expensive and therefore, not routinely used, clinicians run the risk or
falsely diagnosing or under-diagnosing HIVE. Donald et al. (2015) found that HIVE was frequently
missed in children with severe or milder forms. The study proposed busy clinics and a lack of further
examinations and specialized services as the reason for under-diagnosis (Donald et al., 2015). The
presence of HIV encephalopathy (HIVE) is a good predictor of disability (Everall et al., 2005; Mitchell,
2006; Shanbhag et al., 2005; Smith et al., 2008, 2012). Consequently, by missing a diagnosis of HIVE,

the opportunity of early identification and treatment delays can be lost.

Some studies have shown that pre-treatment virological status can be used to predict
neurodevelopmental fallout. Shanbhag et al. (2005) found an association between pre-treatment
CD4% (p <0.001) and viral load (P = 0.06) and neurocognitive functioning. However, other studies have
found no such association (Devendra et al., 2013). These two studies, were published eight years apart
and where one was researched in New York (Shanbhag et al., 2005), the other took place in a less

developed country, Malawi (Devendra et al., 2013).

2.4 Layering Effect

Armstrong (2006) pointed out that if a child has a chronicillness, this does not safeguard against other
risk factors for neurodevelopmental disability. As HIV has become a chronic disease, this sentiment
applies for HIV too. Over and above the focused effects of HIV there are multiple compounding factors
affecting development which include clinical and socioeconomic factors such as timing of infection,
prematurity, prolonged hospital stay, effects of exposure to ART on the developing brain in utero,
immunological factors, prenatal drug exposure, effects of poor maternal health and resulting lack of
opportunity for stimulation, malnutrition, family stress associated with illness and/or death of the
primary caregiver and orphan status (Donald et al., 2014; R. Govender et al., 2011; Hilburn et al., 2015;
Sherr et al., 2014b, 2017; Willen, 2006). Donald et al. (2014) termed these factors the “layering effect”
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and many studies have concluded that this “layering effect” may be a confounding factor in their
results. Some aspects of this “layering effect” are discussed here and others will be discussed under

future headings.

2.4.1 Prematurity
Preterm birth is classified into mild preterm (32-36 weeks), very preterm (28-31 weeks) and extremely
preterm (<28 weeks). However, gestational age is not always accurate therefore, professionals prefer
to classify prematurity by birth weight, where extreme low birth weight (ELBW) is less than 1000g,
very low birth weight (VLBW) is 1000-1500g and low birth weight (LBW) is between 1500 and 2500g.

Maternal HIV has been associated with increased risk of preterm birth (Arab et al., 2017; Uthman et
al., 2017; Xiao et al., 2015; Zack et al., 2014). In addition a systematic review showed that initiating
ART pre-conception, increases the likelihood of preterm delivery (Uthman et al., 2017) but other
studies disagree. Chagomerana et al. (2017) looked retrospectively at 3074 women in Malawi who
gave birth between April 2012 and November 2015. These women had started ART before 27 weeks
gestation and the study found no significant association between ART and preterm birth, with
preconception ART particularly protective of premature and low weight births. These findings are in
contrast to the review by Uthman et al. (2017) who reviewed 11 studies with 19189 mother/infant
pairs, which were collectively conducted between 1986 and 2011. The review concluded that women
who started ART before conception were at significantly increased risk for preterm birth. However,
the review did conclude that as ART has been shown to reduce HIV transmission from mother to child
and concluded that the benefits far outweigh the risks (Mofenson, 2016; Uthman et al., 2017). The
Malawian study (Chagomerana et al., 2017) was conducted later than most of the other studies in
Uthman et al.’s (2017) review, therefore, changes in ART regimes may explain the difference in
outcome between the two studies. In addition, the review had five studies (of 11) from low resourced
countries while the rest were from developed countries and none of the studies reviewed were in

Malawi. However, a review does have greater validity than a retrospective cross sectional study.

It is commonly accepted that prematurity is linked with mortality as well as short and long term
neurodevelopmental difficulties and disability in the survivors (Acharya et al., 2016; Rogers and Hintz,
2016; Spittle and Treyvaud, 2016; Taylor and Clark, 2016) with the incidence of neonatal mortality and
morbidity increasing with decreasing gestation/birth weight (Ballot et al., 2012; Couper, 2016;
Moutquin, 2003). Jarjour (2015) showed that extremely preterm children have a low probability of
developing typically while very and mild preterm infants have milder impairments relating to domains
such as executive function (Taylor and Clark, 2016) and sensory modulation difficulties (Broring et al.,

2017). There is some documentation that a low birth weight (<2500grams) is a risk factor for
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difficulties with developmental motor skills, cognition and behaviour (Hutchings and Potterton, 2014;
Walker et al., 2007). As a result, it has been recommended that mothers infected with HIV need
particular prenatal care to minimise other risk factors of premature birth and possible resulting

morbidity (Arab et al., 2017).

2.4.2 Socioeconomic Status

Socioeconomic status (SES) is a multidimensional concept. It is a measure of total economic and
sociological factors that affect the status of an individual or a group (e.g. neighbourhood) in society
(Hackman and Farah, 2009; Howe et al.,, 2012). Household income, education, occupation
(employment status) and industry are elements often used to establish and analyse SES. Children are
not able to establish their own SES and therefore, their SES is inherited from their parents or caregivers
until they are able to establish themselves independently of their carers (Hackman and Farah, 2009).
Elements of SES in sub-Saharan Africa that relate to health and developmental concerns in children
include maternal education, birth spacing, food security, household income, living environment
(house hold size, house structure), access to health care and geographical location (Boyede et al.,
2013; Gilbert and Walker, 2002; Heaton et al., 2016; Kandawasvika et al., 2015; McDonald et al., 2013;
Nkonki et al., 2011; Wamani et al., 2004).

In South Africa, a common indication of measuring SES is; Rands, per person, per month. This is
categorised into thresholds of Food Poverty Line (FPL), Lower Bound Poverty Line (LBPL) and Upper
Bound Poverty Line (UBPL). The 2017 thresholds for FPL, LBPL and UBPL were R531pp/month,
R758pp/month and R1138pp/month respectively (Stats SA, 2017b). In 2015, 55.5% of South Africans
were living below the UBPL and 33.3% of people residing in Gauteng were living below the UBPL (Stats
SA, 2017b).

Poor SES has been associated with disability and developmental delay as well as HIV infection (Banks
et al., 2017; Boivin et al., 2015; Hackman and Farah, 2009; Heaton et al., 2016; Johnson and Budlender,
2002; Manomano and Selebogo, 2017; Sibanda and Doctor, 2013; Wabiri and Taffa, 2013; Wamani et
al.,, 2004). However, Simkiss et al. (2011) reviewed 24 primary studies and 13 reviews on the
“relationship of childhood disability with family and household social circumstances in low and middle
income (LAMI) countries”(Simkiss et al., 2011, p. 3) and concluded that empirical evidence on the
association between childhood disability and low household SES in LAMI countries is inconsistent and
contradictory. This is interesting as the general assumption due to social and biological observations
is that there would be an association. There may be a number of reasons for this conclusion; Simkiss
et al. (2011) did note that there is not necessarily a lack of research supporting the association

between SES and childhood disability but more a paucity of robust evidence on this topic. Limitations
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were found in the lack of standardised definition of disability and dissimilarity of measures of
household SES. Other reviews have indicated that limitations in studies may arise due to different
perceptions of SES in different cultures and countries and because it is difficult to unscramble the
independent effects of SES from the genetic or biological differences on health disparities and brain
development (Boivin et al., 2015; Sibanda and Doctor, 2013). However, a more recent systematic
review, which included 150 studies, indicated a substantial link between low SES and disability. This
review found that 81% of the studies appraised found significant association between low SES and

increased rate of disability (Banks et al., 2017).

Women of low SES and therefore, their offspring, are particularly vulnerable of contracting HIV. A
cross sectional study in a large sample of adults (n=14384) in South Africa found a high prevalence of
HIV among low socioeconomic groups in general but women were particularly vulnerable (Wabiri and
Taffa, 2013). Not only does coming from an environment of low SES put one at risk for contracting
HIV, but HIV and acquired immune deficiency syndrome (AIDS) affect the wealth of a household,
intensifying pre-existing deprivation thereby, creating a cycle of HIV and poverty (Bachmann and

Booysen, 2003; Manomano and Selebogo, 2017; Omotoso and Koch, 2017).

Boivin et al. (2015) describes a complex mutual interaction between environment (SES), genetics and
brain health and development (Figure 2.1). As described, HIV infects and affects the brain, especially
the developing brain and in South Africa low SES and HIV have been complexly entangled together
with a clear association between HIV infection and low SES (Gilbert and Walker, 2002; Johnson and
Budlender, 2002; Tladi, 2006; Wabiri and Taffa, 2013). Individual genetics can influence HIV-
expression (Lyman et al., 1990) and epigenetic changes have been associated with HIV (Yan, 2015).
Therefore, Boivin et al.’s (2015) model can be adapted to incorporate HIV to illustrate the complex

interactions of these factors in South Africa (Figure 2.2).

Consequently, despite some study limitations, it is apparent that low SES is a common factor in both
disability/developmental delay and HIV. Therefore, in a group with similar SES, one could attempt

comparing HIV and disability/developmental delay to each other.
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Figure 2.1: Boivin et al. (2015), p.159: Interaction between environment (SES), genetics and
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Figure 2.2: Mutual interaction between environment (SES), genetics, HIV and brain development/health.

243 Nutrition
Not only is malnutrition, stunting and wasting contributed to by socioeconomic and environmental
factors (Brink et al., 2014; Keino et al., 2014; Said-Mohamed et al., 2015), there is a plethora of
literature that have studied the links of nutrition, stunting and wasting with HIV and child development
(Abubakar et al., 2009; Brink et al., 2014; Danaei et al., 2016; Eley and Nuttall, 2007; Jesson et al.,
2015; McDonald et al., 2013; McGrath et al., 2012; Omoni et al., 2017; Said-Mohamed et al., 2015;
Shead et al., 2010; Sherr et al., 2017). Studies have shown that underweight, undernourished, wasting
or stunting can indicate current and/or future problems in motor and cognitive development

(Abubakar et al., 2009; McDonald et al., 2013; Pollack et al., 1996). Underweight children are usually
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identified using weight-for-age (WAZ) calculations, while stunting is defined by height-for-age (HAZ)
and wasting is defined as BMI-for-age (BAZ). Any Z-score below -2 is considered stunted (HAZ),
underweight (WAZ) or wasted (BAZ). The prevalence of malnutrition, stunting and wasting in children
in South Africa is high (Brink et al., 2014; Said-Mohamed et al., 2015) but especially in those children
infected with HIV (Bobat et al., 2001; H. Saloojee et al., 2007). Low WAZ has been found to have a
prevalence of 10 — 57% in children with HIV (Jesson et al., 2015; Potterton et al., 2016; Seth et al.,
2017; Sherr et al., 2017; Van Rie et al., 2008), while stunting has been identified in 18 — 59% of these
children (Cames et al., 2017; McDonald et al., 2013; Seth et al., 2017; Sherr et al., 2017; Van Rie et al.,
2008). Wasting has been noted in 6-47% of HIV-positive children (Cames et al., 2017; McDonald et al.,
2013; Potterton et al., 2016). Additionally, the magnitude of this problem is reflected in the mean Z-
scores for WAZ, HAZ & BAZ found in samples of children living with HIV. Mean WAZ Z-scores in these
children have been found between -2.12 and -3.36 (Abubakar et al., 2009; H. Saloojee et al., 2007,
Shead et al., 2010; Whitehead et al., 2014). H. Saloojee et al. (2007) found HAZ Z-score of -3.71 and
ten years later Omoni et al. (2017) found a mean HAZ Z-scores of -2.38 in children living with HIV. The
differences in the extent of wasting and stunting depend on rural versus urban locations (Bobat et al.,
2001; Said-Mohamed et al., 2015; H. Saloojee et al., 2007) and earlier studies have a much more
prevalent incidence of underweight, stunting and wasting (Shead et al., 2010; Van Rie et al., 2008),
compared to later studies (Potterton et al., 2016). However, babies and younger children have much
lower mean Z-scores than older children (Abubakar et al., 2009; Omoni et al., 2017; Shead et al., 2010;
Whitehead et al., 2014). Unfortunately, recent research has found that ARV therapy make little
difference in the prevalence of stunting, malnutrition and wasting (Jesson et al., 2015; Omoni et al.,
2017; Seth et al., 2017; Sherr et al., 2017). Nutritional education of caregivers and health care workers
as well as nutritional supplementation has been shown to affect growth in children living with HIV
(Kelly and Coutts, 2000; Sunguya et al., 2013b, 2013a, 2014, 2017). As a result, the role of a dietician
is vital in the team that manages a child with HIV (Abubakar et al., 2009; McDonald et al., 2013).

2.4.4 Orphanhood
Orphanhood has been associated with poor developmental outcomes but particularly in the arenas of
mental and cognitive development and health. Early studies showed an association between poorer
educational outcomes and orphanhood (Ardington and Leibbrandt, 2010; Beegle et al., 2006). In
addition, although maternal death has a stronger negative effect on schooling outcomes, paternal
death is associated with poorer socioeconomic status (Ardington and Leibbrandt, 2010; Beegle et al.,
2006). In Southern Africa, many orphans are fostered by extended family rather than institutionalised
(Ardington and Leibbrandt, 2010; Monasch and Boerma, 2004). This puts strain on the foster home’s

capital expenses (Deininger et al., 2003; Monasch and Boerma, 2004), affecting their SES. More
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recently Sharp et al. (2015) reviewed 87 articles published later than 2005 on the mental health effects
of AIDS orphanhood on HIV-negative children. A number of impairments were identified among the
children including internalizing problems (anxiety, depression and post-traumatic stress), social
functioning difficulties, school functioning problems and externalising problems such as; Attention
Deficit Hyperactivity Disorder (ADHD), acting out, aggression, delinquency and risky sexual behaviours.
In addition, this study agreed with Lowenthal et al. (2014) that orphan status is associated with high
levels of stress. In an effort to control confounding factors the study excluded research on HIV-positive
orphans, however, studies comparing cognitive scores of HIV-infected children and HIV-exposed but
uninfected children found little difference between these the groups and hypothesized that this is due
to the in utero exposure to HIV (Bagenda et al., 2006; Gay et al., 1995; Lazarus et al., 2015; Smith et
al., 2012). The other studies, referenced above, found their study sample in a population where HIV
was highly prevalent but did not control for orphanhood as a result of HIV or consider if the orphan
was HIV-positive or negative. Therefore, an orphan who is HIV-exposed but uninfected may have
cognitive and schooling difficulties due to in-utero exposure or orphan status or both. This makes
attributing a child’s mental and cognitive developmental health to orphan or HIV status difficult.
Regardless of the source of a child’s difficulty, an orphan with HIV is at a high risk of developing mental,

cognitive and scholastic difficulties.

2.4.5 Opportunistic infections
Neurological damage with resultant developmental delay or functional impairments can be caused by
HIV-related opportunistic infections such as TB, meningitis, CMV, toxoplasmosis, conjunctivitis and
otitis media (Buriti et al., 2013; Donald et al., 2014; lkoona et al., 2003; M’bongo Zindamoyen et al.,
2013; Moschos et al., 2007). Thankfully, many of the opportunistic infections and other common
childhood disorders are not as common as they were before the introduction of ARV therapy. But
children who are HIV-infected are still at a higher risk of contracting these infections and the resultant
sequelae (McAuley, 2014; Slyker, 2016). R. Govender et al. (2011) found that 15% of their cohort had
prior CNS opportunistic infections. TB is particularly prevalent in children with HIV and is one of the
most common causes of meningitis in children (Wolzak et al., 2012). Depending on the study setting,
5.8- 56% of children with TB are co-infected with HIV (Rabie et al., 2015). Moreover, latent HIV in
monocytes can be reactivated by mycobacterium tuberculosis and managing co-infection can pose
difficulties due to drug interactions (R. Govender et al., 2011). Tuberculosis meningitis (TBM) in
particular has many complications that can result in mortality and disability including hydrocephalus,
cerebrovascular disease and immune reconstitution inflammatory syndrome (IRIS) (van Toorn and
Solomons, 2014). Tuberculomas of the CNS can also form resulting in death or disability (van Toorn

and Solomons, 2014).
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Despite CMV being less common due to the introduction of ART; children with delayed diagnosis
and/or ARV treatment initiation are still at risk for contracting CMV. Adverse developmental outcomes
associated with CMV include hearing loss, IRIS and poor neurocognitive development (Slyker, 2016).
Congenital toxoplasmosis has a variety of manifestations, much of which is subclinical but it can cause
life-long sequelae including chorioretinitis, strabismus, blindness, intracranial calcifications,
hydrocephalus, microcephaly, jaundice, developmental delay, epilepsy and hearing impairment

(McAuley, 2014).

Respiratory tract infections are common in children with HIV with lower respiratory tract infections
(LRTI) and allergic rhinitis, the most prevalent (Donald et al., 2014; Graham, 2003; Linhar et al., 2014,
Stokes and Tankersley, 2011; Zar, 2004). Both LRTI and allergic rhinitis easily become recurrent and
chronicin children with HIV (Linhar et al., 2014; Stokes and Tankersley, 2011). These types of infections
do not affect child development directly, however, they have secondary implications. Anill child is less
likely to move and explore, they have a lower quality of life (Meltzer, 2001), decreased school
attendance and secondary cognitive and behavioural fallout (Armstrong, 2006; Meltzer, 2001; Nixon
et al., 2011). Conjunctivitis and otitis media can have a similar effect and are still incredibly common

in children with HIV but will be discussed under “Vision” and “Hearing” respectively.

2.4.6 Antiretroviral Therapy
There is a plethora of research on the effects of ART, highlighting both positive and negative aspects.
Early initiation in infants has been shown to improve virologic control, is more effective at limiting the
size of the HIV reservoir in the CNS (Martinez-Bonet et al., 2015) and may curtail the advancement of
HIVE along with ensuing disability and developmental delay (Bagenda et al., 2006; Benki-Nugent et al.,
2015; Crowell et al., 2015; Innes et al., 2014; Kitahata et al., 2009; Laughton et al., 2013; Lilian et al.,
2017; Lindsey et al., 2007; Penazzato et al., 2014; Ruel et al., 2012; Shiau et al., 2017; Violari et al.,
2008). Consequently it is important to start ARV treatment at an early age to optimize developmental
outcomes (Benki-Nugent et al., 2015). This was reflected in the National Consolidated Guidelines for
the Prevention of Mother-to-Child Transmission of HIV (PMTCT) and the management of HIV in
children, adolescents and adults 2015, which introduced “Immediate initiation of infant ART with first
positive HIV PCR test, whilst waiting for confirmatory test results” and “provision of ART for all children
under five years, regardless of their CD4 cell count or clinical staging” (South African National

Department of Health, 2015, p. 15).

A study in Central Africa showed that although children under 24 months were enrolling at HIV clinics,
only half of them were initiated on treatment (Adedimeji et al., 2017). If a child is not initiated on

treatment he/she will not be able to reap the benefits of improved neurodevelopment. Benki-Nugent
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et al. (2015) concluded that disease development, unsatisfactory response to ART and poor growth is
associated with later milestone accomplishment in HIV-infected children. Furthermore, of
neurodevelopment concern is a seemingly high virological failure rate in children (25.4%) when
compared with adults (9.1%) who are on long term ART (Muri et al., 2017; Shiau et al., 2017) and the
emergence of HIV drug resistance-associated mutation (HIV-DRM) in this population. Virological
failure and the presence of HIV-DRM were found to be associated with younger age of cART initiation,
treatment interruptions, female sex and non-nucleoside reverse transcriptase inhibitor regimes (Muri

etal., 2017).

Other studies have shown, that while cART is effective at controlling immunological status, therefore,
reducing opportunistic infections sequelae and improving survival it does not directly improve
neurodevelopmental functioning (Crowell et al., 2015; Devendra et al., 2013; Lindsey et al., 2007,
Sherr et al., 2017). This may be attributed to the CNS functioning as a reservoir for the HI-Virus and
drugs not adequately penetrating the blood-brain-barrier (Crowell et al., 2015; Van den Hof et al.,
2017). Antiretroviral therapy can cause its own functional impairments. Frequent adverse effects
include; ototoxicity (Buriti et al., 2013; Thein et al., 2014), peripheral neuropathy (Peters et al., 2014),
mitochondrial toxicity and IRIS (Donald et al., 2014). These disorders can influence motor control
and/or sensory function which in turn will affect neurodevelopment and child development and

consequently the development of new skills.

There is an abundance of research on peripheral neuropathy (PN) in adults with HIV. The prevalence
of which is thought to be about 31% (Benevides et al., 2017). However, not much research has been
done on PN in children. Studies have shown that distal sensory polyneuropathy in children is a
potential side effect of stavudine based cART (Cherry et al., 2009; Peters et al., 2014; Sankhyan et al.,
2015). A Peruvian study found a prevalence of 13% of PN in HIV-infected children (Esteban et al.,
2008). In contrast, Peters et al. (2014) found that 28% of their cohort of 185 rural South African HIV-
infected children had PN and a year later Benjamin et al. (2015) found a 36% prevalence in a cohort
of urban South African children. In the Peruvian study the children were aged 18 months to 18 years,
which is a large range and children often only start to present with PN at an older age because the risk
is higher at this time (Cherry et al., 2009). The South African studies had age ranges of 5-14 years
(Peters et al., 2014) and 4-10 years (Benjamin et al., 2015). Peters et al. (2014) and Benjamin et al.
(2015) found that PN was underdiagnosed in their cohorts and recommended regular neurological
and gross motor screening and assessments for this population. Physiotherapy has been shown to be
beneficial in improving symptoms of PN (Tumusiime et al., 2015) and should be incorporated as early

as possible into intervention strategies (Benjamin et al., 2015; Tumusiime et al., 2015).
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In 2013, a review concluded that the data on the safety of ARV-therapy, in particular protease
inhibitors, in HIV-infected pregnant woman are generally inconclusive and that the value of
antiretroviral treatment substantially eclipses the side effects (Azria et al., 2013). However, more
recently a study in Botswana showed that exposure to in-utero/maternal ART may have negative
consequences on infant growth and development (Powis et al., 2016). There are insufficient studies
focussing on the effect of ART exposure on long term health outcomes and growth in people with HIV
(Locks et al., 2017). All of these findings need to be taken into account when providing supportive

services.

2.5 Developmental Delay and Disability

With these multitudes of factors affecting development it is clear that a child infected with HIV is at
risk for developing one or more disability. Nixon et al. (2011) anticipated that at a population level, in
adults, disability will develop into an ordinary part of living with HIV. ARV treatment extends the
lifetime of people living with HIV but they will experience oscillations of poor health, wellness and
disability (Nixon et al., 2011). These sentiments are no less applicable to children. The nature of
disability in children growing up with ART treated HIV tends to be subtle but the effect is still significant
in a child’s life (Potterton et al., 2016; Sherr et al., 2017) with many children experiencing a substantial
loss of quality of life (Devendra et al., 2013; Sherr et al., 2017). However, many of the minor disabilities
are overlooked by outpatient and inpatient settings as urgent medical concerns are often more of an

immediate priority (Lowenthal et al., 2014).

The prevalence of developmental delay in infants and children with HIV is well documented.
Outcomes of studies from developed countries do not necessarily apply to the developing-country
context as it is a poorly-resourced environment with a high prevalence of poverty, opportunistic
infections, malnutrition and culturally different child-rearing environments (Hilburn, Potterton and
Stewart 2010). Developmental delay and early identification of HIV in infants in sub-Saharan Africa
have been the topic of many papers. Some studies have explored a single disability related to HIV in
children, including epilepsy, hearing impairment, language impairment, visual difficulties, behaviour

and psychiatric disorders and neurocognitive impairment.

251 Epilepsy
Two studies on HIV and epilepsy took place in Cape Town. One study estimated that 11.5% of the
children who were infected with HIV had an additional diagnosis of epilepsy (R. Govender et al., 2011)
while two years later a more in-depth study estimated the occurrence of epilepsy in a hospital-based
cohort to be 7.6% (Samia et al., 2013). The difference in prevalence may be due to the difference in

sample sizes; 78 in R.Govender et al.’s (2011) study versus 354 in Samia and colleagues’ 2013 study,
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and the differences in definition of epilepsy (i.e. incidence of a seizure compared with a clinical
diagnosis of epilepsy) and the fact that R.Govender et al. (2011) looked at outpatients while the other
study examined inpatients. The studies were done at the same hospital only two years apart. Despite
the differences, this is considerably higher than the prevalence of epilepsy among the general
population of African children. A Tanzanian study estimated a 0.29% prevalence (Burton et al., 2012),
while in Ghana the prevalence of epilepsy among the paediatric population is estimated to be 1% (Ae-
Ngibise et al., 2015). A South African study on adults and children also fell into this bracket with a 0.7%
prevalence (Wagner et al., 2014). Additionally, Samia et al. (2013) noted that children with disability
and/or developmental delay were more common among children with both HIV and epilepsy, rather
than HIV-infected children without epilepsy indicating that co-existing disabilities appear to be more

common among HIV-positive children.

2.5.2 Hearing
Almost all of the studies focusing on the association between hearing impairment and HIV have found
a high prevalence of hearing loss among children infected with HIV (Buriti et al., 2013; Christopher et
al., 2013; Hrapcak et al., 2016; Khoza-Shangase and Turnbull, 2009; Makar et al., 2012; Palacios et al.,
2008; Torre et al., 2012, 2015). Torre et al. (2012) found in their study in United States of America
(USA), that 20% of HIV-positive children had hearing loss. In India they found that 32% of their sample
had difficulty hearing (Makar et al., 2012). A study in Uganda identified hearing loss in 33% of their
sample (Christopher et al., 2013) but in a more recent study in Malawi the prevalence of overall
hearing loss in children with HIV was 24% (Hrapcak et al., 2016). The Indian study had a small sample
group (n=67) which may account for the higher prevalence in comparison to the American (n=231)
and Malawian (n=380) studies, but the Ugandan study had a large sample (n=370) too. These
differences may be explained by differences in available ARV regimes as the Malawian study was

conducted 3-4 years after the Indian and Ugandan study.

Conductive hearing loss in children with HIV has been attributed to both acute and chronic otitis
media (opportunistic infection) (Hallbauer et al., 2014; Palacios et al., 2008; Tiedt et al., 2013; Torre
et al., 2016) while sensorineural hearing loss is credited to HIV infection, opportunistic CNS infections
(e.g. toxoplasmosis, CMV, TB and cryptococcosis) and ototoxic drugs (ART and TB antibiotics) (Harris
et al.,, 2012; Khoza-Shangase, 2011; Khoza-Shangase and Turnbull, 2009; Thein et al., 2014).
Aminoglycosides used in TB treatment are infamous for being ototoxic (Harris et al., 2012, 2012,
Khoza-Shangase, 2011, 2013). Many children with HIV become infected with and are therefore,
treated for TB. Similarly certain ART drugs and drug regimens are considered ototoxic (Harris et al.,
2012; Khoza-Shangase, 2011; Thein et al., 2014). Buriti et al. (2013) found a significant association

between hearing loss and ART use as well as hearing loss and otitis media. In the USA study most
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hearing loss was of sensorineural origin (Torre et al., 2012), while the Malawian study found that most
of the hearing loss was due to conductive shortcomings and it was hypothesised that this was due to
frequent ear infections (Hrapcak et al., 2016). As the sample size was similar, this difference could be
attributed to differences in ARV regimes or access to health care; there may have been a lack of

identification and treatment of otitis media in Malawi.

It is clear that this population of children is at high risk for developing hearing difficulties with
consequent speech and learning problems (Makar et al., 2012). Hrapcak et al. (2016) echoed Hallbauer
et al. (2014) and Tiedt and colleagues’ (2013) sentiments by noting that children with HIV and hearing
loss were less likely to attend school, had less developed emotional and cognitive functioning and

tended to exhibit other disabilities too.

Hence, many studies have recommended that audiologists and otolaryngologists need to be involved
in the assessment and management of these children and that routine ototoxicity screening is an
important part of that management (Christopher et al., 2013; Govender et al., 2015; Harris et al., 2012;
Hrapcak et al., 2016; Khoza-Shangase and Turnbull, 2009). The Health Professions Council of South
Africa (HPCSA) Early Hearing Detection and Intervention Programmes in South Africa Position
Statement 2007 has recommended universal new-born screening in hospitals (“screening
programmes should screen 95% of infants before discharge or before 1 month of age”) and at Primary
Health Care (PHC) Clinics (“Screening programmes should screen 95% of infants attending their 6-
week immunisation visit”) (HPCSA, 2007, p. 12). In addition, this document recommends a risk-based
surveillance strategy to recognise acquired, late-onset, and progressive hearing loss as soon as
possible. The HPCSA Position has published risk indicators which in addition to others include; HIV
infection, parental or caregiver concern regarding hearing, speech, language, and/or developmental
delay, postnatal infections associated with sensorineural hearing loss and recurrent or persistent otitis
media. Yet, studies in South Africa have shown that although paediatric physicians are aware of the
role of audiologists, there is a lack of awareness of all these risk factors set out by the HPCSA Position
Statement 2007, including HIV and associated ototoxic drugs. Hence appropriate referrals are not
materialising (Kanji and Kara, 2013; Khoza-Shangase et al., 2010; Khoza-Shangase and lJina, 2013).
What is even more concerning is that a recent study in two provinces in South Africa identified that
no PHC clinics were conducting formal hearing screening due to financial and personnel restraints

(Petrocchi-Bartal and Khoza-Shangase, 2016).

2.5.3 Speech & Language
A study in Kenya looked at language development in very young children (8-15 months) and found

significantly poorer language scores within the HIV-positive children (Alcock et al., 2016) which was in
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keeping with findings of a South African study which found 45% of their cohort of under 12 month old
children presented with a language delay (Whitehead et al., 2014). Baillieu and Potterton (2008) in a
slightly older sample of HIV-infected children (18-30 months) found that 82.5% of their sample had
global language delay which is reflected in Van Rie et al.’s (2008) result (85% of their sample had
delayed language expression and 77% had delayed language comprehension). However, this study
was looking at the neurodevelopment of HIV-positive preschool-aged children in the Democratic
Republic of Congo (DRC). Another study of much older children 9-16 years concluded that HIV-positive
children had poor language ability (Brackis-Cott et al., 2009). It seems prudent to conclude that
children living with HIV have a higher risk of having poor or delayed language development that begins
in early development and carries through into high school and possibly even adulthood. Optimistically,
Whitehead et al. (2014) implied that the number of HIV-positive children presenting with a language
delay at less than 12 months decreased at a follow-up six months later. These outcomes were
attributed to the increased access infants now have to ARV-therapy. However, this study had only 27
participants, while the other studies had between 206 and 262 participants (Alcock et al., 2016;
Brackis-Cott et al., 2009) with the exception of Baillieu and Potterton (2008) who had a sample of 40

children.

The South African Speech-Language-Hearing Association (SASLHA) has published guidelines regarding
optimal early communication intervention. The SASLHA has identified neonatal care units, postnatal
wards, PHC clinics and facilities, nursery schools, day care facilities and pre-schools at optimal
assessment and intervention locations (Bardien et al.,, 2011). Hattam et al. (2014) identified 203
candidates for early communication intervention at a Gauteng HIV outreach clinic, however, only 1
child (0.5%) had been referred to a speech and language therapist (SLT). This low referral rate was
attributed to a lack of knowledge of the clinic doctors regarding current literature about
communication disability risk factors and the importance of an SLTs role in treating children infected

with HIV.

2.5.4 Vision
There are many ocular manifestations of HIV which can involve all parts of the eye and ocular adnexae
and are mainly attributed to opportunistic infections (P. Govender et al., 2011, p. 2; R. Govender et
al.,, 2011; Rutar et al., 2015). The prevalence of ocular manifestations is reported in 50 to 100% of
adults infected with HIV (Govender et al.,, 2010; Ikoona et al., 2003). In children, however, this
prevalence is much lower, sitting at 23%-67% (R. Govender et al., 2011; lkoona et al., 2003; Kestelyn
et al., 2000; M’bongo Zindamoyen et al., 2013; Padhani et al., 2000; Rutar et al., 2015). Padhani et al.
(2000) found that children who were HIV-positive have a 10% prevalence of atypical visual acuity when

matched with HIV exposed but uninfected children and Rutar et al. (2015) found a high prevalence
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(18%) of strabismus in a cohort of 22 HIV-infected children on cART, while there was no significant
difference in prevalence of other “vision-threatening” diseases (Rutar et al., 2015). This is interesting
as other studies stated the following as the most common paediatric ocular manifestations;
conjunctivitis (12-13%) (Ikoona et al., 2003; M’bongo Zindamoyen et al., 2013), perivasculitis (3-38%)
(Ikoona et al., 2003; Kestelyn et al., 2000; M’bongo Zindamoyen et al., 2013), keratoconjuctivitis sicca
(dry eye syndrome) (3- 9% ) (M’bongo Zindamoyen et al., 2013; Rutar et al., 2015) and molluscum
contagiosum (6 — 12%) (lkoona et al., 2003; M’bongo Zindamoyen et al., 2013) all of which can affect
vision. Rutar et al. (2015) conducted their study in the USA while the other studies were conducted in
developing countries in Africa. Additionally, these findings may be attributed to the fact that Rutar et
al. (2015) had a cohort of twenty-two while the other studies ranged from 109 — 208 participants and
may be more statistically significant. However, many of the Africa-based studies noted that vitamin A
deficiency in their study communities may be contributing to their higher prevalence of affected vision

(Ikoona et al., 2003; Kestelyn et al., 2000; Padhani et al., 2000).

Padhani et al. (2000) reflected that the lower prevalence of ocular manifestation in children compared
with adults may be as a result of difficulties of diagnosis in small children while Kestelyn et al. (2000)

considered it a result of survival bias.

For many years visual difficulties have been associated with learning problems (Kurtz, 2006; Paranjpe
et al., 2016) and preschool visual screening has long been recommended (Newman et al., 1996). This
is reflected in HPCSA’s Minimum Standards for Child Health Care and the South African Integrated
School Health Policy which requires vision screening for all ages, but particularly pre-school children
(DOH and DOBE, 2013; HPCSA, 2017). HIV-related opportunistic infections, such as conjunctivitis can
have an impact on a child’s school performance. A recent Indian study found a high prevalence of
conjunctivitis in a group of children with low school grades (Paranjpe et al., 2016) and identified that
these children had concentration problems. Another study found a significant association between
conjunctivitis and migraines in children (Wang et al., 2016), which could affect learning. Not only can
conjunctivitis cause temporary and/or permanent damage causing visual impairment, but prolonged
and/or repetitive use of corticosteroid treatment of chronic conjunctivitis can cause cataracts and
glaucoma (Sheppard et al., 2016). Therefore, children infected with HIV are at a much higher risk of
temporary and/or permanent vision impairing conditions that will affect their academic learning

potential and participation in daily life.

2.55 Behaviour & Mental Health
Detection of behaviour and psychiatric problems at a very young age is difficult (Donald et al., 2014;

Mwaba et al., 2015). Behaviour challenges and cognitive fallout are often only detected at school age
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and by then opportunities for early intervention are missed (Mwaba et al., 2015). It is thought that
neurobehavioural problems occur in 61-81% of children with HIV (R. Govender et al., 2011; Grover et
al., 2007) while these problems manifest in only 18% of the children in a control group (Grover et al.,
2007). ADHD is a reported common behavioural problem, with 14-20% of infected children reaching
cut-off scores for ADHD (Donald et al., 2014; R. Govender et al., 2011; Nozyce et al., 2006) while 30%
had mild to moderate hyperactivity. When compared with the general population, in which ADHD is
prevalentin 8.6% of the children (R. Govender et al., 2011) it can be deduced that HIV-positive children

have an increased susceptibility for developing ADHD.

In addition many children fall into the mild-moderate range for neurobehavioural and psychiatric
problems, with parents reporting socio-emotional problems, depression, sub-scale lethargy and social
withdrawal in their children (Donald et al., 2014; R. Govender et al., 2011; Grover et al., 2007).
Proposed aetiologies for these problems include direct infection and the effect of HIV on the frontal
cortices and basal ganglia (R. Govender et al., 2011). However, Grover et al. (2007) proposed that the
causes are of a multifactorial nature which are secondary to HIV and attributed to external factors
including multiple medical and psychological stresses due to chronic illness, prenatal drug exposure,
family environment, age of parents, level of parent education, parental absence, changes in
caregivers, nutrition and poverty. This is in line with the psychological stressors that adolescents with
HIV experience described in Lowenthal et al.’s (2014) review and Sherr et al.’s (2014) study. Lowenthal
et al. (2014) described how children and adolescents with vertically contracted HIV experience
cumulative and recurrent stressors such as family (parent & sibling) deaths, financial and care
responsibility for younger siblings and/or ill family members, discrimination, stigma, fear of being
“abnormal,” fear of illness and morbidity, dealing with morality and an uncertain future. Additionally,
Sherr et al. (2014) found negative effects of parent and/or adult HIV on children. Furthermore, orphan
status has been shown to have its own risk factors for developmental health issues including
psychological distress, loss of educational opportunities and impoverishment (Lowenthal et al., 2014;
Sharp et al., 2015; Sherr et al., 2014). As a result of these multitude of risk factors for behaviour and
mental health impairment, preventative and supportive psychological intervention for children with

HIV is vital (Grover et al., 2007; Lowenthal et al., 2014; Sherr et al., 2014a, 2017).

2.5.6 Neurocognition
Many studies have shown that children infected with HIV are vulnerable to neurocognitive delay and
fallout from an early age (Amzel et al., 2013; Hoare et al., 2016; Phillips et al., 2016; Sherr et al., 2009,
2014b, 2017). Early studies showed that infected infants (3-24 months) attained low Mental Scores on
the Bayley Scales of Infant Development (BSID) when compared to their exposed but uninfected peers.

However, both groups became progressively delayed over time (Gay et al., 1995). A Cape Town pilot
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study researched neurocognitive function in children 0-13 years using a variety of measurement tools.
They observed significant neurocognitive deficits in children with HIV which remained static despite
the initiation of cART (Smith et al., 2008). A more recent study found neurocognitive disorders in 46%
of their HIV cohort (Phillips et al., 2016) while another study found HIV-positive children between the
ages of 4-13 years to have considerable neurocognitive delay (Sherr et al., 2017). Other studies
describe more subtle and specific impairments that involved processing speed, simultaneous and
sequential processing, planning, perceptual reasoning, visual reaction times, visio-spatial and motor
integration, memory insufficiency and adaptive domains in older children infected with HIV (Bamford
and Lyall, 2015; Donald et al., 2014; Hoare et al., 2016; Koekkoek et al., 2008; Phillips et al., 2016;
Potterton et al., 2016; Ruel et al., 2012; Smith et al., 2012).

While literature agrees on the presence of neurocognitive delay and disability in children with HIV
when compared to their uninfected peers (Sherr et al., 2014b, 2017), there are differing opinions as
to the relationship between the HI-virus, neurocognition, and the effect, if any, that cART has on the
development of neurocognition. Studies show that early cART initiation and subsequent virologic
suppression is associated with improved neurocognitive outcomes later on in childhood (Crowell et
al., 2015). This could indicate an association between HIV infection with subsequent encephalopathy
of the CNS and neurocognitive function. However, one study did not find any difference in IQ scores
in HIV-positive children when compared to their uninfected peers (Lazarus et al., 2015) and other
studies compared pre-cART and post-cART neurocognitive scores and found no significant
improvement (Sherr et al., 2017; Smith et al., 2012). A further study found no significant difference in
neurocognitive scores between children infected with HIV, children exposed but uninfected and HIV
naive children (Bagenda et al., 2006). This could indicate that symptoms are due to in utero changes
in the brain’s anatomy and function as a result of being exposed (Jankiewicz et al., 2017). Smith et al.
(2008) and Bagenda et al. (2006) executed their research in South Africa and Uganda respectively,
while the other studies were based in the USA (Crowell et al., 2015; Lazarus et al., 2015; Smith et al.,
2012). The studies which found no significant association between ART and improved neurocognition
supported other literature showing links between poor cognitive development and poor nutrition,
changes in home and family structure due to HIV related disease among caregivers, poor
socioeconomic status and low level of maternal education (Bagenda et al., 2006; Boyede et al., 2013;

Mwaba et al., 2015; Potterton et al., 2016; Ruel et al., 2012; Smith et al., 2008).

The fact that the CNS acts as a reservoir for HIV and there are limitations of ARV-therapy crossing the
blood-brain barrier are two factors that could contribute to the lack of changes in cognitive
development despite ARV treatment (Crowell et al., 2015; Fois and Brew, 2015; Van den Hof et al.,

2017). Other proposed reasons for the differences in outcome of the studies may be cross sectional
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design with limited longitudinal follow-up and lack of control groups (Crowell et al., 2015; Lazarus et
al., 2015; Smith et al., 2008) or differences in outcome measures. The USA studies used the Wechsler
Intelligence Scale for Children (WISC) (Crowell et al., 2015; Lazarus et al., 2015; Smith et al., 2012),
while one of the African studies used the Kaufman Assessment Battery for Children (K-ABC) (Bagenda
et al., 2006) and the other used a variety of measures including the Griffiths Scales of Mental
Development (GSMD) (Smith et al., 2008). Regardless of etiology, children infected with HIV are
vulnerable to neurocognitive problems, especially those that come from depressed socioeconomic
backgrounds and early preventative therapy could be vital in minimising the risk of later

neurocognitive complications (Sherr et al., 2017; Smith et al., 2012).

2.5.7 Neurodevelopment & Child Development
It is convenient for researchers, specialists and practitioners to look at child development in different
categories such as cognition, motor development, speech development, behaviour etc. But a child
does not develop in different boxes, each area develops simultaneously. All neurological systems are
connected with the brain as the coordinator (Thelen, 1995). Therefore, ideally, one needs to look at
development as a whole, rather than in separate fragments (Couper, 2016; Thelen, 1995). In addition,
milestones and “stages of development” are based on “normal development” of children with an
unharmed brain. A child perinatally exposed and infected with HIV does not have an intact, “normal”
brain due to the contamination of the brain tissue with HIV (Jankiewicz et al., 2017; Schwartz et al.,
2007; Seth and Major, 2005). Therefore, their development will not be that of a child with an intact
CNS (Armstrong, 2006; Jankiewicz et al., 2017; Maes, 2016; Sherr et al., 2017). This concept is reflected
in the plethora of studies that have researched development as a whole in children infected with HIV
(Abubakar et al., 2008; Baillieu and Potterton, 2008; Jelsma et al., 2011; Kandawasvika et al., 2011;
Laughton et al., 2013; Lowick et al., 2012; Mwaba et al., 2015; Potterton et al., 2009, 2016; Ruel et al.,
2012; Shead et al., 2010; Van Rie et al., 2007, 2008; Whitehead et al., 2014). Many of these studies
have been done on very young children and as HIV has become a chronic disease it is important to

look at how older children are developing and what kind of quality of life they experience.

Only a few studies were identified that explored a range of developmental domains in an older cohort
of children infected with HIV. Van Rie et al. (2008) looked at the neurodevelopment of HIV-positive
children aged 1.5 -6 years in the DRC and found 29% of the cohort had gross motor delays, 60% had
severe cognitive function delay, 85% had delayed language expression and 77% had delayed language
comprehension. Although their control group was made up of five girls and five boys for every six
month age category (n=90) their case cohort was still small (n=35), which did not allow for logistic
regression analysis. Lowick et al. (2012) assessed development in a small (h=30) cohort of HIV-positive

children of five and six years of age from Soweto, South Africa and found a 83.4% prevalence of severe
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delay in the HIV-infected children, compared with the children in the control group which had a
prevalence of developmental delay of 53.3%. Ruel et al. (2012) had a larger sample (cohort: n=93;
control: n=106) from Uganda, and agreed with the findings of other studies that HIV-infected children
had substantial motor and cognitive insufficiencies. More recently, Potterton et al. (2016) looked at a
cohort (n=68) of children 3-5 years old at an urban research facility in Johannesburg. They found
overall developmental delay in 55.8% of their cohort. Both Potterton et al. (2016) and Lowick et al.
(2012) had very similar cohorts. Both studies used the same measurement tool and found a similar
distribution of delay where hearing and speech domains were most affected and personal-social
domains were the least involved (Potterton et al., 2016). Interestingly, Van Rie et al. (2008) and Ruel
et al.’s (2012) studies used ART-naive HIV-infected children while Lowick et al. (Lowick et al., 2012)
and Potterton et al. (2016) used children already initiated on ART. All four studies found significant
developmental delay in children infected with HIV. However, Potterton at al.’s (2016) results,
although still significantly high, were much lower than the prevalence in Lowick and colleague’s (2012)
study. This was attributed to better access and earlier ART initiation in the later study (Potterton et
al., 2016). Lowick et al. (2012) and Potterton et al. (2016) both used the GSMD while Ruel et al. (2012)
used K-ABC and Bruininks-Oseretsky Test for Motor Proficiency and Van Rie et al. (2008) used a variety
of other assessment tools. It is therefore, more straightforward to compare Potterton et al. (2016)

and Lowick et al. (2012) studies to each other than to the other studies.

Only two studies were identified that explored a range of disability in an older urban cohort of children
infected with HIV. R.Govender et al. (2011) found abnormal neurology in 59% of a group of 78 children
in Cape Town (23% had visual impairments, 6.4% had hearing impairments, 11.5% had epilepsy, 5%
had peripheral neuropathy and 61% were found to have neurobehavioural problems). While Devendra
et al. (2013) took a more statistically significant cohort of children (n=296) for a case controlled study
in Malawi and found 33% of their cases screened positive for disability (6% reported visual
impairments, 36% had hearing impairments, 6% experienced seizures, 33% had physical disability,
53% had cognition impairment and 46% reported communication difficulties). The difference in
prevalence of disability between these two cohorts may be due to sample size, differences in
measurement tools and that Devendra et al. (2013) used a control group whereas R.Govender et al.
(2011) did not. The Cape Town study had a larger percentage of ART-naive participants (14%)
compared to the Malawian study (7%) which may account for why the prevalence was higher in

R.Govender et al.’s (2011) study.

Interestingly in the Cape Town study only 6.4% had hearing impairments and 23% had visual
impairments but in the Malawian study only 6% had visual impairments but 36% had hearing loss. This

may be due to more participants being on ART in the Devendra et al. (2013) study and therefore,
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increased likelihood of ototoxicity. It may be due to the different locations of the studies, where
different environments may have different risk factors for hearing and visual problems or different
settings have different resources and education focused on hearing and visual impairments. In
addition, there were differences in measurement tools or definitions/categorization of hearing and

visual impairment may have differed between studies.

Govender et al. (2011) focused solely on impairment but did not indicate how many of the children
had single or co-existing disabilities. Of the 33% that screened positive for disability in Malawi, 49%
had a single disability, 29% had two co-existing types of disability and 22% had three or more different
coexisting types of disability. This reaffirms findings of other authors researching a specific impairment
who found that multiple or co-existing disability and developmental delay was more common in
children with HIV. Disability was more common in children with HIV and epilepsy (rather than epilepsy
without HIV) (Samia et al., 2013), Smith et al. (2008) concluded that receptive and expressive language
delay in HIV-infected children is a good predictor of academic failure and consequently hearing
impairment was associated with language and cognitive fallout (Hallbauer et al., 2014; Hrapcak et al.,

2016; Tiedt et al., 2013).

A systematic review can give a comprehensive overview of the association between a variety of
disabilities and HIV, yet, only three systematic reviews on paediatric disability were identified which
included studies from sub-Saharan Africa. One study concluded that motor development and
sensorimotor skills were most affected but there were contradicting data regarding intellectual ability
(Abubakar et al., 2008). Unfortunately, this review only included six articles and therefore, a definitive
conclusion cannot be drawn. Another study reviewed 21 articles of which seven (33%) had been
conducted in Sub-Saharan Africa and concluded that children infected with HIV are at a high risk for
impairment, particularly cognitive difficulties and that this population needs to be monitored carefully
and specific education and intervention strategies need to be put in place (Sherr et al., 2014a). Banks
et al. (2015) appraised 61 published articles between 1995 and 2013, of which 16 studies were on
infants and children, to determine the relationship between HIV and the prevalence of disability in
sub-Saharan Africa. Four of the sixteen articles reviewed had also been systematically reviewed in
Sherr et al. (2014) and three different articles had been evaluated in Abubakar et al. (2008). The study
concluded that disability is strongly associated with HIV infection and is common in sub-Saharan
Africa. Regrettably many of the studies appraised in Abubakar et al. (2008), Sherr et al. (2014) and
Banks et al. (2015) have very small study samples (n <300), when compared with the population (more
than three million HIV-infected children living in sub-Saharan Africa (Donald et al., 2015)), which
makes it difficult to draw conclusions of association and impact as results were not always statistically

significant. The reasons provided in the reviews for small study samples were, loss to follow-up and
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time consuming measurement tools. It is clear that there is a significant lack of studies, as many of
the reviews had overlapping literature and a lack of longitudinal follow-up studies. Much of the
literature found, consisted of cross sectional studies and occasional case controlled studies but of a

cross sectional nature.

2.6 Measurement Tools

There is a surprising lack of congruency among the studies regarding the choice of outcome
measurement tools for development and disability in children with HIV. This may be accredited to the
fact that measurement tools are generally designed for specific age bands. There is not one tool that
can be used from birth to adolescence and so studies identify tools that will be most applicable to the
age band they are studying. Table 8.2 (Appendix 2) is a list of developmental, cognitive, behavioural
and communication outcome measurement tools among the studies reviewed. Some studies choose

to use screening tools while others use full assessment outcome measures.

2.6.1 Assessment Tools
The BSID 1, Il and Il appear to be the most commonly used in South African studies on HIV-positive
children followed by the Griffiths Scales of Mental Development. The Wechsler Intelligence Scale for
Children (WISC) Ill and IV edition have been commonly used in research but typically in resource-rich

countries.

The BSID is a norm referenced, descriptive test and was originally published in 1969 (Connolly et al.,
2013; Lennon et al., 2008), reviewed in 1993 (BSID-1I) and again in 2006 (Bayley Scales of Infant and
Toddler Development BSITD-III) (Lennon et al., 2008). Its aim is to measure developmental functioning
under the domains of cognition, language, social-emotional, motor behaviour and adaptive behaviour
(Lennon et al., 2008) and is for ages 1-42 months. It has been standardised in South Africa although
black African infants tend to perform better on the Bayley-lll than its norms which were developed in
the USA (Rademeyer and Jacklin, 2013). There has been international criticism as there appears to be
a lack of consistency between the BSID-Il and the BSITD-IIl (Acton et al., 2011; Ballot et al., 2012;
Campbell et al., 2013; Connolly et al., 2013; Reuner et al., 2013). Campbell and colleagues (2013)
advised that children scoring less than average on the BSITD-III at an early age should be monitored
carefully and followed up if need be. All editions of the BSID are standardised for children up to 42

months. It is therefore, not suitable for evaluation of children older than three and a half years old.

The GSMD have a slightly larger age range from one month to five years and 11 months, however,
norms were developed on British children and norms for South African children have still not been

developed (Amod et al., 2007; Jacobs, 2016; Laughton et al., 2010). Yet, the GSMD has been used and
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researched in South Africa (Amod et al., 2007; Jacobs, 2016; Laughton et al., 2010, 2013; Lowick et
al., 2012; Luiz et al., 2001; Potterton et al., 2016; Smith et al., 2008).

The BSITD-IIl included children with mental, physical, or behavioural difficulties as 10% of their
standardization sample (Albers and Grieve, 2007). Conversely, the BSID-1l and the GSMD are based on
norms of a healthy population of children (Cromwell et al., 2014). As described above, due to the
neurotrophic nature of HIV and considering it is infecting a developing brain, these children will never
develop according to “the norm” (Armstrong, 2006; Maes, 2016). Therefore, this needs to be taken
into account when assessing HIV-infected children with healthy norm referenced outcome

measurement tools.

The BSID and GSMD along with many of the other tools are time consuming (Spittle et al., 2008). They
are used both as a research tool and as clinical assessment tools, but as the assessment takes between
45minutes and an hour. This makes it difficult to use routinely in clinical practice, especially with
limited staff resources, undertrained employees and busy clinics. Many of the other tools described
in Table 2.3 have not been validated for South Africa and lack concurrent validity with each other
(Spittle et al., 2008; Tieman et al., 2005). As a result there is a lack of consistency between studies

which means it is difficult to explicitly compare studies.

2.6.2 Screening Tools

Screening tools are more efficient and affordable for clinical use in busy and overburdened facilities.
In 2010 the new South African “Road to Health Booklet” was introduced and contains the only
nationally implemented developmental screening tool in South Africa. The booklet contains a checklist
focusing on development of children from 14 weeks to 18 months with a few questions for children
three years and 5-6 years old. However, this booklet has been found to be ineffective at identifying
children at risk for developmental delay and disability and gives limited indication for referral if
problems are identified (Jonker and Stellenberg, 2014; van der Linde et al., 2015). In addition studies
have found that the booklet is underused and clinic staff do not possess the knowledge in which to
utilise or interpret the booklet correctly (Cloete et al., 2013; Jonker and Stellenberg, 2014; Tarwa and
De Villiers, 2007).

Two screening tools have been developed in South Africa focusing on the developmental health of
children with HIV. The Infant Gross Motor Screening Test (IGMST) was developed in Gauteng to
evaluate gross motor function in HIV-infected infants from six to 18 months old and published in 2010
(Hilburn et al., 2011). Preliminary testing suggested excellent psychometric properties (Hilburn et al.,
2011). The other screening tool was developed and validated in the Western Cape. It is the Red Cross

War Memorial Children’s Hospital (RCWMCH) Developmental Screening tool and is an excellent
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adjunct to the IGMST as it is designed to screen children between the ages of nine to 36 months for
moderate to severe developmental delay (Boyede et al.,, 2016, 2015). This tool has acceptable
psychometric properties, as it has a high sensitivity but low specificity (Boyede et al., 2015). Currently
there are no HIV-specific screening tools that have been developed for children with HIV who are older

than three years.

Many studies recommended the WHO Ten Question Screen for Disability (WHO TQSD) as a much less
time-consuming tool to screen for any developmental delays and/or disabilities in a child, older than
two years, may be experiencing (Belmont, 1984; Christianson et al., 2002; Couper, 2002; Devendra et
al., 2013; Durkin et al., 1994, 1995; Gottlieb et al., 2009; Ibrahim and Bhutta, 2013; Muga, 2003;
Mung’ala-Odera et al., 2006; Singhi et al., 2007; Stein et al., 1986; Thorburn et al., 1992; Zaman et al.,
1990). The WHO TQSD is an internationally validated screening tool for resource-poor settings used
to identify disability in a child, 2-9 years old. This is completed by asking the caregiver to compare their
child’s functional ability to his or her peers in a number of domains, including developmental
milestones, speech, hearing, vision, seizures, learning and comprehension (Devendra et al., 2013;
Gottlieb et al.,, 2009). The TQSD is freely available and a quickly administered tool for disability
screening and has been used in developing countries around the world (Christianson et al., 2002;
Couper, 2002; Devendra et al., 2013; Durkin et al., 1994; Gottlieb et al., 2009; Ibrahim and Bhutta,
2013; Muga, 2003; Mung’ala-Odera et al., 2006; Singhi et al., 2007; Thorburn et al., 1992; Zaman et
al., 1990). It is strictly a screening tool and not a diagnostic tool (Durkin et al., 1994; Gottlieb et al.,
2009) and has successfully been used to screen populations of HIV-infected children (Devendra et al.,
2013). It has a high sensitivity (80-100%) for profound developmental disabilities (Durkin et al., 1994;
Singhi et al., 2007), however, it has demonstrated a high false positive for cognitive impairments
(Thorburn et al., 1992) and visual and hearing impairments (Durkin et al., 1995; Singhi et al., 2007),
especially those on the milder spectrum, resulting in over-referral. Nevertheless studies have shown
that the children with false positives had milder problems, such as ear infections and benefited from

the referral and subsequent treatment (Singhi et al., 2007; Zaman et al., 1990).

2.7 Services

As discussed, the majority of children infected with HIV have a different developmental trajectory
from a typical child and as a result are vulnerable to a variety of disabilities. The presentation of HIV
in a developing child evolves and can often be unpredictable and multi-systems based (Banks et al.,
2015). In addition, in the South African context, most of these children hail from resource-poor
settings and therefore, the “layering-effect” plays a role in their development too. In 2011, Nixon and

colleagues predicted that in Sub-Saharan Africa HIV-related disabilities in low socioeconomic
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backgrounds will be more “acutely disabling” due to limited access to rehabilitation and chronic health

care services.

The Children’s Act 38 of 2005 stipulates provision of necessary support services for children with
difficulties or chronic illness. Evidently there is a need for evolving, appropriate and accessible
preventative and supportive services as well as appropriate and efficient referral protocols for children
infected with HIV. Many studies have echoed these sentiments in recommending comprehensive
neurological and neurocognitive assessments (Banks et al., 2015; Devendra et al., 2013; Govender et
al.,, 2011; Hilburn, Potterton & Stewart 2010), improved screening and early identification tools
(Hilburn et al., 2011; Hrapcak et al., 2016; Kandawasvika et al., 2011), growth monitoring (Isanaka et
al., 2009), nutritional assessment and management (Abubakar et al., 2009; Eley and Nuttall, 2007),
education support (Kathard et al., 2011; Sherr et al., 2014b; Wium and Louw, 2013) and psychological
support and interventions (Grover et al., 2007; Lowenthal et al., 2014; Sherr et al., 2014b).
Physiotherapy, occupational therapy and speech and language therapy have been shown to be
important in supporting child development as well as in the management of HIV (Chetty and Hanass-
Hancock, 2016; Cobbing et al., 2013; Hattam et al., 2014; Joubert, 2010; Lecuona et al., 2016;
Maddocks et al., 2018; Potterton et al., 2016; van Jaarsveld, 2014).

More than 20 years ago a model was developed by Armstrong and Horn (1996) which has implications
for the management of children with chronic illness (Armstrong, 2006). This model is especially
applicable to children growing up with HIV, because a child’s neurodevelopment and consequently
child development can be compromised by HIV infection. Armstrong and Horn (1996) recommended
that the assessment of neurocognitive function must be repeated over time as new domains of specific
difficulty or impairment will be found at several points in time across a child’s life (Armstrong, 2006).
This concept does not only need to be applied to cognitive function but all neurological development,
activity and participation function including gross and fine motor, speech, hearing, vision etc. These
reoccurring impairments are not necessarily part of a process of new injury but rather a failure of the
brain to develop in order to support specific functional abilities at the anticipated time. This
neurodevelopmental model recommends that the ideal opportunity for developmental habilitation
and mediation is not when deficits are detected but in expectancy of their occurring (Armstrong, 2006;

Boivin et al., 2015).

However, despite multitudes of recommendations and appropriate referral, these services seem not
to be widely available to this population of children and adolescents. Many other studies have
lamented the lack of available services in sub-Saharan Africa (Banks et al., 2015; Chetty and Hanass-

Hancock, 2015; Cobbing et al., 2014; Donald et al., 2014; R. Govender et al., 2011; Govender et al.,
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2015; Grover et al., 2007; Hilburn et al., 2010, 2011, 2015; Hrapcak et al., 2016; Kandawasvika et al.,
2011; Lowenthal et al., 2014; Nixon et al., 2011). Other studies have highlighted the failings of South
African Health Services to provide adequate early detection, surveillance and developmental
screening (Chetty and Hanass-Hancock, 2015; Department of Social Development et al., 2012; Fick,
2017; Jonker and Stellenberg, 2014; Saloojee and Bamford, 2006) and further studies have identified
a lack of referral to these services (Devendra et al., 2013; Hattam et al., 2014; Maddocks et al., 2018).
Devendra et al. (2013) sought to identify the requirements, opportunities and barriers for
rehabilitation in children with HIV in Malawi. The study found that 67% of the cases identified with a
disability had never attended any rehabilitative service, many of these cases had never been referred
and those that had been referred reported distance and transport costs as a barrier to accessing

services.

In addition, Chetty and Hanass-Hancock (2016) have recognised the need for South African
rehabilitation services to evolve in response to the “era of HIV as a chronic disease” (Chetty and
Hanass-Hancock, 2016, p. 132). In an effort to overcome environmental constraints, fiscal challenges,

and institutional limitations, they propose the Chetty Model

Concomitant political, social and financial commitment is needed across many sectors to enable HIV
services to respond to the evolving all-encompassing needs of a developing HIV-infected child and to
be able to provide these holistic services at a community, clinical and policy level. (Banks et al., 2015;

Boivin et al., 2015; Donald et al., 2014, 2015; Nixon et al., 2011).

2.8 Conclusion

HIV has become a chronic condition. Children living in South Africa, who are infected with HIV have a
higher risk of developing mild to severe impairments in all spheres of development. Whether these
impairments are due to the primary neurotrophic characteristics of HIV or secondary due to
opportunistic infections, treatment side effects, socioeconomic status or other social or clinical
factors, these children are vulnerable to developing not one but many different impairments that can
affect function, participation and achievement throughout their life. Despite a multitude of
recommendations regarding early and continual identification of developmental delay, varied
neurodevelopmental trajectories and disability, appropriate referral and support services are often
not available to this population. In addition, there are no HIV-specific screening tools to help identify
developmental problems in children infected with HIV who are older than three years old.
Furthermore, there is a need for more robust, longitudinal studies on children who are HIV-positive
to support protocols and policy makers to assist with improving identification of disability, referral

processes and access to services.
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CHAPTER 3

3. METHODS

This chapter will discuss the locations of the study, ethical considerations, study design, subjects,

materials and measurements, the procedures used to collect data, and data analysis.

3.1 Location

Rahima Moosa Mother and Child Hospital (RMMCH) is a government (Gauteng Provincial
Government, 2017a) and academic hospital (University of the Witwatersrand, 2017) located in
Coronationville in Johannesburg. It has a large, Gauteng, catchment area comprising of City of
Johannesburg Metropolitan Municipality and parts of the West Rand and Sedibeng District
Municipalities. RMMCH provides a range of services and care. Over and above emergency services
and inpatient care, outpatient services include child psychiatry/psychology, dental, dietetics,
ENT/respiratory clinic, neurodevelopmental clinics, obstetrics and gynaecology, occupational therapy,
orthopaedics, pharmacy, physiotherapy, podiatry, radiology/radiography, social work and speech and
language therapy (Boraine, 2017; Gauteng Provincial Government, 2017a; Rose, 2017; Wikipedia and
Conlinp, 2018). In addition RMMCH hosts Empilweni Services and Research Unit (ESRU)(ESRU, 2018a),
which provides outpatient care and treatment to children living with HIV. ESRU was the location for

this study.

ESRU is one of the largest paediatric HIV treatment clinics in the Gauteng province and in South Africa
with over 1600 children in active follow-up. The service division of ESRU offers outpatient care to
children ranging from infants to adolescents who are HIV exposed (infected and uninfected). The clinic
is open four days a week where children receive regular care services including medical management
(nurses and doctors) and adherence counselling. A dietician and social worker are available at the
clinic for referrals and children can be referred to the RMMCH inpatient or outpatient services or
external services, such as primary health care facilities, other tertiary facilities (e.g. Helen Joseph
Hospital) (Gauteng Provincial Government, 2017b) or specialist services such as victim support units
(The Teddy Bear Clinic, 2018). The research division of ESRU provides a platform for researches to
conduct studies at ESRU and have access to their data bases and patients. As a result, much valuable
research has been produced at this clinic (Abrams et al., 2016; ESRU, 2018b; Fortuin-de Smidt et al.,
2017; Kuhn et al., 2014; Potterton et al., 2016; Sherman et al., 1999; Shiau et al., 2017; Technau et al.,
2017a, 2017b, 2017c; Whitehead et al., 2014)
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3.2 Ethical Considerations

Ethical guidelines as defined by the HPCSA were adhered to (HPCSA, 2008). The study protocol was
approved by the University of Witwatersrand Human Research Ethics Committee (Medical) (HREC)
(Clearance number M160450; Appendix 3). Based on confirmation of ethical clearance, permission
was obtained from RMMCH and ESRU to conduct the study (Appendix 4). Informed consent was
requested from the main caregiver. Prior to consent, an information sheet containing the purpose,
aims and objectives of the study was given to the caregivers and explained to them in detail (Appendix
5). Participation was voluntary and caregivers/parents were free to withdraw at any time, with no
implication to their clinical care. Assent was not required as it is only the parent/caregiver that is being
interviewed (HREC, 2016). Any material or information obtained during the study was considered
strictly confidential. The use of file numbers and allocated study numbers as identifiers assisted with
keeping children anonymous. All identifying material (e.g. name, photographic material, ID

documents) were excluded.

3.3 Study Design

This was a cross-sectional study of children infected with HIV, from two to nine years old. A cross-
sectional design was chosen as it best suited the resources available to the researchers (Portney and
Watkins, 2009). The main caregivers of children who met the inclusion criteria were invited to

participate in the study interview. Data were collected between July 2016 and March 2017.

3.4 Subjects

Consecutive sampling was utilized. Children were screened and then recruited from the waiting rooms
at ESRU. The caregivers of consecutive children who met the inclusion criteria were invited to
participate by providing the information sheet (Appendix 5) and consent form (Appendix 6). Using
Raosoft software, an optimal sample size was calculated at 254, based on an expected prevalence of
33% (Devendra et al., 2013) and the clinic population size of children 2-9 years (n=1000). Recruitment
continued until a sample size as close to optimal as possible, was obtained within the time frame

restrictions.

° Inclusion criteria
o Known HIV-positive status
o Between the ages of 2-9 years (to allow the use of the WHO TQSD).

o Accompanied by a caregiver eligible to give consent on behalf of the child.
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° Exclusion Criteria
o Caregivers not willing to sign consent or participate in the study.
o Caregivers with limited information/knowledge about the child.
o Children who had a disability due to a known cause (e.g. asphyxia, cancer, foetal
alcohol syndrome, genetic conditions, poliomyelitis, prematurity, (brain)

malformation, rickets and trauma).

3.5 Data Collection and Tools

Once consent was obtained the caregiver was taken through the questionnaire by the researcher and
a translator, who translated the questions into the language of the caregiver’s choosing. Categorical
data were collected via the administration of the WHO TQSD (Appendix 7) coupled with a General
Additional Questionnaire comprising of the referral, available and access to services data (Appendix
8) and sociodemographic information (e.g. education, medical history, household size, location,
income, asset ownership etc.) (Appendix 9). The TQSD was used to achieve the first study objective
(estimate prevalence of disability), while the General Additional Questionnaire and clinical file
information was used to achieve Objective Two and Three (provide insight into the rehabilitative

services that are being accessed and examine factors associated with HIV related disability.)

Once interviews were completed, the researcher systematically examined ESRU clinical records of
those children whose parents/caregivers had given consent. The clinical records were used to
complete the general additional questionnaire (Appendix 8, Heading 4, Clinical Factors) (e.g. age of
diagnosis with HIV and the start of cART treatment, failed/poor adherence to treatment, number of
hospitalisations, growth parameters before treatment started and opportunistic infections/diseases),
obtain blood count data and referral notes to available services. Email communication with ESRU
assistant manager (Rose, 2017), informal communication with clinic staff (nurses and doctors) and
online presence (ESRU, 2018a; Gauteng Provincial Government, 2017a) were methods used to further

ascertain available services to this population.

The WHO TQSD is a parent or caregiver proxy disability screening tool. It is time-efficient (10-
15minutes) and freely available and has been widely used and recommended, particularly for
developing countries (Christianson et al., 2002; Couper, 2002; Devendra et al., 2013; Durkin et al.,
1995, 1994; Gottlieb et al., 2009; Ibrahim and Bhutta, 2013; Muga, 2003; Mung’ala-Odera et al., 2006;
Singhi et al., 2007; Thorburn et al., 1992; Zaman et al., 1990). In addition, studies have used it
successfully with populations of HIV-infected children (Devendra et al., 2013). It has a high sensitivity
(80-100%) for severe developmental disabilities (Durkin et al., 1994; Singhi et al., 2007). For these

reasons a pilot study was not deemed necessary. However, literature criticizes it for displaying high
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false positive results for cognitive impairments (Thorburn et al.,, 1992) and visual and hearing
impairments (Durkin et al., 1995; Singhi et al., 2007), particularly those with milder impairment,
resulting in a possible over-referral. Still, research has demonstrated that children whose caregivers
indicated a false positive on the TQSD had minor problems, such as otitis media and benefited from

assessment and consequent treatment (Singhi et al., 2007; Zaman et al., 1990).

The questionnaire developed to establish socioeconomic position used in this study, has been based
primarily on Barbarin and Khomo’s (1997) Household Economic and Social Status Index and UNICEF’s
Demographic and Heath Surveys — Household Characteristics (The DHS Programme, 2015). Both of
which are accepted measures of socio-economic position. Common measures of socio-economic
position identified through literature include asset-based measures, consumption expenditure,
education, income, occupation, participatory wealth ranking and subjective measures (Howe et al.,
2011, 2012). The questionnaire included many of the above measures except participatory wealth

ranking as it is not feasible due to the type of study proposed.

3.6 Procedure

All caregivers agreeing to participate in the questionnaires were individually taken to a private room,
where information about the study was given to them in English and read and/or translated to them
in a language of their choice. If they were willing they were taken through the consent procedure and
the interview began. Caregivers/parents were free to ask questions in order to clarify interview
questions. Each child/caregiver pair enrolled in this study was assigned a study number prior to the
interview. Data obtained from the caregiver were collected on site. If the caregivers raised any
concerns regarding their child, a referral letter addressed to the clinic doctors was given to them in
order for the clinic staff to assess the parent’s concern further. Data from the file were collected on a
different day from the interviews, and children were identified by collating the study code with the

clinic file number and clinic research number. Time frames are presented in Table 3.1.

Table 3.1 Research Report Time Frames

Activity Time Frame
Proposal April 2016
Ethical clearance & approvals | May 2016
Data Collection July 2016 — February 2017
Analysis April 2017 — August 2017
Write up August 2017 — January 2018
Publication Pending: June 2018
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3.7 Data Analysis
Data were evaluated for omitted values and outliers. Counts were used to establish the prevalence of
disability among the cohort of HIV-positive children. WHO Anthro (version 3.3.2) was used to calculate

anthropometric Z-scores.

Data were analysed using STATA 14 (DataCorp) USA and Microsoft Excel 2013. Levene’s test was used
to assess quality of variances. The Chi-square test, Fisher’s Exact test, t-Test and Mann—Whitney U test
were used to calculate the significance of association (p-value) between disability and clinical and
socioeconomic factors. A logistic regression was used to analyse any factors significantly associated

with the presence of disability.

e Individual Factors
o Age
o Sex
e Anthropometric factors
e Birth Factors
o Mode of Delivery
o Gestational age
o Birth Weight
e C(Clinical Factors
o Pre-ART Blood Counts
= (D4 cell count
= (CD4%
= Viral Load
o Childhood and opportunistic infections/diseases
o Number of hospitalisations
e Treatment Factors
o Age at the start of cART
o Duration on cART
o Treatment adherence
o Maternal ART
e Socioeconomic Status
o Monthly household income (Rands, per person, per month)
o Orphan Status

o Main caregiver education
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Frequencies and proportions were used to describe what rehabilitative services are available to this
population and which of these services are being utilised by this population. These descriptive
statistics were used to indicate what the facilitators and barriers are to accessing rehabilitative

services. Specific tests for each objective are presented in Chapter 4: Results.

3.8 Conclusion

This chapter has discussed the locations of the study, ethical considerations, study design, subjects,
measurement tools, the procedures used to collect data, and statistical methods employed to analyse

the data. The results of this study will be presented in Chapter Four.
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CHAPTER 4

4. RESULTS

A total of 208 caregivers were interviewed during the study. From these interviews information was
collected on 214 children. Brief descriptive group demographics will be presented on caregivers and
children including age and sex. This will be followed by the results of the TQSD. Data on services

received will then be described, followed by exploring possible confounding and/or associated factors.

Seven subjects were excluded because they did not fall into the age bracket of 2-9 years. Three were
excluded because of insufficient data and two were excluded due to the caregiver not being a direct
relative of the child. One child had cerebral palsy due to birth asphyxia and one child had foetal alcohol

syndrome. Both were excluded. The data regarding 200 children were analysed.

4.1 Descriptive Group Statistics

Of the 200 children, just over half (50.5%) of the sample were male (n=101). The range of ages was
two years to eight years and 11 months. The mean age of the sample was six years and five months
(76.8 months) with a standard deviation (SD) of two years (24.5 months). A summary of group statistic
are presented in Table 8.3 (Appendix 10) and are presented later in this chapter in Table 4.4. The

distribution of ages is presented in Figure 4.1.
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Figure 4.1: Distribution of age
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The majority (64%) of the caregivers interviewed were the children’s mothers, 12% were their
grandmothers, 9% were fathers and 3% were aunts. Five percent did not indicate their relationship to
the child. The remaining 7% was made up of grandfathers, great aunts, sisters, a foster mother and an

adopted father.

Carers were asked the reasons for the child being cared for by a family member other than the child’s
mother or father (biological, adopted or foster) (n=37). Eleven (6%) did not answer the question.
Reasons given included; mother, both parents and grandmother have passed away (62%), mother
and/or father was at work (19%), parents are not the main caregiver/abandoned child (14%) and

mother is very ill (5%). Distributions are shown in Figure 4.2.
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Figure 4.2: Reasons for parents not bringing their children to the clinic

4.2 Developmental Delay & Disability

A child could score positive on the TQSD for severe disabilities as well as for mild or subtle disabilities.
The TQSD classifies the disabilities into developmental delay, seizures, physical, visual, hearing, speech
and language and cognitive and behavioural impairments. Clinical notes on any official diagnoses that
could influence neurodevelopment and/or child development, such as CMV, epilepsy, HIVE,

meningitis, childhood and/or opportunistic infections, otitis media and PN were noted.

41| Page



421 Prevalence of Disability by Ten Question Screen for Disability.
Of the sample, 50.5% (n=101) screened positive for disability on the TQSD.

On further analysis, of those with positive TQSD outcomes, 42 (41.6%) reported a single difficulty, 32
(31.7%) reported two coexisting disabilities, 20 (19.8%) reported three coexisting disabilities and nine

(6.9%) reported four or more coexisting disabilities. Figure 4.3 presents these percentages.

Percent of those with disability

(5]

O . —

1 2 3 4 5
Number of Disabilities

Figure 4.3: Percentage of those with one or coexisting disabilities

4272 Distribution of Disabilities
When analysing the distribution of different types of disability; developmental delay was the most
common reported difficulty (27%). The next most common was cognitive and behavioural difficulties
(20.5%) followed by communication difficulties (16.5%). Distributions of disabilities are presented in

Table 4.1 and Figure 4.4.

Table 4.1: Distribution of disabilities

Caregiver-
Disability/Delay Re:fo Sr;:tlz)(%

n=200
Developmental Delay 54 (27)
Physical 25(12.5)
Vision 17 (8.5)
Hearing 18 (9)
Communication 34 (16.5)
Cognitive/Behavioural 41 (20.5)
Seizures 5(2.5)
Total Disabilities Recorded 192*

*58.4% of those with disabilities had >1 disability, therefore,
total no. of disabilities, will not match the total no. of children
with caregiver-reported disability.
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Figure 4.4: Distribution of difficulties in children with HIV
Abbreviations: DD: Developmental Delay, CB: Cognitive and Behavioural Difficulties
4.2.3 Developmental Delay

Of the entire sample, 54 (27%) reported developmental delay of which, 24 (44.4%) reported
developmental delay only with no further difficulties. The remaining 30 (55.6%) reported further
disabilities including physical, hearing, visual, cognitive and behavioural difficulties as well as seizures

and pain

The majority of those with developmental delay were born full term (83.3%). No significant association
was found between gestational age and caregiver-reported developmental delay (Chi Square p =
0.207). However, results need to be interpreted cautiously due to the low number of premature births

in the sample (Table 4.6).

Only 18 of the 54 (33.3%) with developmental delay were referred and assessed by a physiotherapist
(PT) (n=15) and/or occupational therapist (OT) (n=7).

Table 4.2 and Table 4.3 presents a more comprehensive breakdown of services.

4.2.4 Physical Disability
Twenty five (12.5%) caregivers/parents reported physical disability in their children of which, eight
(32%) were for a physical disability only (which included pain). Nine of the 25 (36%) had reported
previous developmental delay. Therefore, 70 (35%) children reported developmental delay (n=54)

and/or physical disability (n=25).
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Three of the 25 children (12%) with physical impairments were born before 34 weeks gestation. Two
children (8%) were previously diagnosed with HIVE (neither of whom were born premature). None of

the children were diagnosed with cerebral palsy.

Only 12 (42.9%) of children with caregiver-reported physical disability were referred to a PT and/or an
OT. All 12 had been referred to physiotherapy and four of those children had also been referred to
occupational therapy. Only 11 children had actually been assessed by a PT and all four had been

assessed by an OT. A more comprehensive breakdown of services is presented in
Table 4.2 and Table 4.3.

425 Vision

Seventeen (8.5%) caregivers reported visual difficulties in their children.

Conjunctivitis was diagnosed in 34 children (17% of the entire sample group); half of which (n=17)
were positive for disability on the TQSD. However, there was no significant association between

caregiver-reported visual difficulties and clinically diagnosed conjunctivitis (Chi square p = 0.471).

Pterygium was recorded as present in two children (1%) and strabismus was recorded in the file of
four (2%) children. No caregiver reported and no notes on congenital toxoplasmosis were found in the

clinic files.

Table 4.3 shows supportive services accessed by those with visual difficulties. Of the 17 children whose
carers reported visual difficulties, three (17.6%) were referred and assessed by an optometrist and

two (11.8%) were seen by an OT.

4.2.6 Hearing
Of those children who's caregivers reported hearing difficulty (n=18), two (11.1%) had an official
diagnosis of hearing loss/deafness. Of the 18, four (24%) reported difficulty with hearing only, while

the remaining 14 (76%) children had other disabilities.

Otitis media was documented in 38 (19% of the total sample) of the clinic files assessed. Of the 18
children with hearing difficulty, five (27.8%) reported otitis media. There was no significant association
between the incidence of otitis media and caregiver-reported hearing problems (chi-square p = 0.228)

(Table 4.13).

Nine of the 18 children (53%) with reported hearing problems; described an additional speech and/or
language difficulty. Furthermore, six of the 18 (33.3%) children with hearing difficulty had had previous

developmental delay. None of the children with hearing difficulty had previous CMV.

44| Page



Five (27.7%) of the children reporting hearing difficulties had been referred to an audiologist and/or
SLT. Only four (22.2%) were assessed by an audiologist and three (16.7%) were assessed by an SLT.

These results are presented in Table 4.3.

4.2.7 Speech & Language
Of the carers interviewed, 34 (17% of entire sample) reported a speech and/or language impairment
in their children. Of those reporting these difficulties, ten (29.4%) reported additional hearing
problems (24 (70.6%) reported no hearing difficulty). Caregiver-reported hearing difficulty and speech

difficulty were found to be significantly associated (chi-square p <0.001).

Of those with speech difficulties (n=34), six (17.6%) had a previous diagnosis of otitis media, however, no significant
association was found (Chi square p = 0.698) between the incidence of otitis media and caregiver-reported speech difficulty.

Table 4.2 and Table 4.3 presents the breakdown of services received by the children with caregivers
who reported speech and/or language delay/disability. Only 10 (29.4%) of those experiencing speech
and/or language difficulties (n=34) were referred to speech and language service by ESRU and seven
children (20.6%) were assessed. Six (17.6%) children with speech and/or language difficulties were

referred and assessed by an audiologist.

4.2.8 Cognitive & Behavioural
Forty-one (21%) of caregivers/parents reported cognitive and behavioural difficulties among their
children. One caregiver reported a diagnosis of ADHD and two other children were on Ritalin. One
child attended a special school and another child was not attending school at all despite being the

appropriate age for school.

Only three (7.3%) of the 41 children reportedly experiencing cognitive and behavioural difficulties
were referred to a psychologist and four children (9.8%) were assessed by a psychologist. Table 4.2

and Table 4.3 present a more comprehensive breakdown of these services.

429 Seizures
Seizures were caregiver-reported in five children (2.5%) while epilepsy was diagnosed and noted in
the files of three children (1.5%). Only one child with caregiver-reported seizures was diagnosed with
epilepsy and two children diagnosed with epilepsy had not been reported by their caregivers. None of
the caregivers reported seizures only in their children. All of them had other delays and disabilities

including cognitive, behavioural, emotional, physical and hearing difficulties.

4.2.10 Peripheral Neuropathy
Two children (1%) had an official diagnosis of PN while in another child’s file, it was noted that the

child complained of sore feet and hands but had no diagnosis of PN.
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4.3 HIV Encephalopathy

In the file notes of eight children (4%) it was noted that they had previously been diagnosed with HIVE
and a diagnosis was being queried for one child but was not confirmed either way. This sample was
too small to perform any measure-of-association tests. Seven of the nine (eight diagnosed with HIVE
and one possible diagnosis) reported disability, three had a single difficulty while four had two co-
existing disabilities. Four reported developmental delay, three reported speech difficulties, two had

physical difficulties and two had visual problems.

4.4 Available, referred and accessed services

441 Available
The clinic provides waiting room information sessions and talks. The RMMCH dietician gives talks on
nutrition while the nurses, councillors and social workers cover the “Flipster Support Club Tool”
Programme (Right to Care and Mwanandimai, 2015) which discusses adherence, disclosure, lifestyle

and diet. For adolescents it includes teenage pregnancy, drug and alcohol abuse.

Supportive service providers accessed by the sample included; audiologist, dentist, dietician, HIV
counsellor, OT, optometrist, PT, psychologist, special schools, social worker and SLT. These, including

frequencies and percentages, are presented in Table 4.2.

The sample, as a whole had been seen by a number of medical practitioners which included
cardiologists, dermatologists, endocrinologists, ENT/Respiratory clinic, general practitioners,
gynaecologists, ophthalmologists (eye clinic), orthodontists, orthopaedic surgeons, paediatricians
(developmental clinic), rheumatologists, plastic surgeons, radiologists and urologists. Some children
had also seen traditional healers. Other support networks include the Psychosocial Helpline which can
provide social worker and counsellor advice during office hours and the B-wise Mobi-site (Department

of Health, 2015) is aimed at young South Africans seeking medical advice.
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Table 4.2: Support services: referred and accessed

- Patient Reported Patient Patient would
Service Provider Clinic Ref(.errals Referral from any Reported seeing | like referral to
from File -, . .
practitioner provider provider
Audiologist 6 (3) 19 (9.5) 29 (14.5) 28 (14)
Dentist 23(11.5) 59 (29.5) 48 (24)
Dietician 65 (32.5) 8 (4) 9 (4.5)
HIV Counsellor 200 (100) 16 (8) 16 (8)
Learning support 0(0) . 0 4(2)
Optometrist/eye clinic 9 (4.5) 28 (14) 41 (20.5) 21(10.5)
Occupational therapist 10 (5) 11 (5.5) 13 (6.5) 2 (1)
Play Therapist 0 . 0 12 (6)
Psychologist/School Assessment 8 (4) 7 (3.5) 4(2) 24 (12)
Physiotherapist 9 (4.5) 41 (20.5) 40 (20) 5(2.5)
Speech and Language Therapist 11 (5.5) 18 (9) 13 (6.5) 12 (6)
Social Worker 48 (24) 2 (1) 2 (1)

Of those interviewed, 62 (31%) were happy with their current services and did not need to see other
service providers, two were uncertain and the remainder, 136 (68%), wanted to be referred or re-
referred to one or more additional service providers. Dentists, audiologists, psychologists and

optometrists were the most commonly requested service.

4.4.2 Referral and Assessment

Both frequency of referral and frequency of assessment were obtained through the General Additional
Questionnaire. However, “Clinic referral” referred to a question asking, if the staff at ESRU had ever
referred the child/caregiver pair to a support service, and “assessment” was if they had ever been to

see a service provider, whether they had been referred by ESRU or another source.

A total of 74 (37%) children in the whole sample had been referred to one or more support service.
Forty six of the 74 (62.1%) had scored positive of the TQSD and the remaining 28 (37.9%) reported no
disability.

Of the entire sample of caregivers, 81 (40.5%) reported their child had been assessed by one more
service provider(s). Forty-eight (59.3%) of which had caregiver-reported disability and 33 (40.7%) did
not. Figure 4.5 represents the distribution of the referral and assessment of these services. In
addition, the study site is a research unit, hence, 18 (22.2%) of the children that had a developmental
assessment, were for research purposes only, where a child was part of a cohort. Therefore, not all

assessments were as a result of a referral due to neurodevelopmental concern.
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Figure 4.5: Distribution of referral and assessment of support services

Abbreviations: Audio: Audiologist; Ax: Assessment; Optom: Optometrist; OT: Occupational therapist; Psych: Psychologist; PT:
Physiotherapist; Ref: Referral; SLT: Speech and language therapist.

4.4.2.1 Referral of those with disabilities
Of those carers who reported a difficulty in their child (n=101), 46 (45.5%) had been referred to one
or more of the following support services; audiologist, OT, optometrist, PT, psychologist and/or SLT.
Ten (21.7%) of the caregivers with children who had been referred for services admitted to never
attending the assessment appointment. Reasons for this included no time to take the child to be
assessed, no money for transport or for service, the child or parent/caregiver was sick on the
appointment day, the service provider cancelled, an appointment or referral letter was never given to
the patient and 20% did not know why they never followed up on the appointment. Distribution is

shown in Figure 4.6.
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Figure 4.6: Reasons for not going to assessment

4.4.2.2 Distribution of Services to those with disabilities

Many of the children with disabilities reported low frequencies of referral to (45.5%) and assessment

(47.5%) by supportive services. These are detailed in Table 4.3. Many children had co-existing

disabilities, therefore the total number of referrals and/or assessments (Table 4.3) is not the sum of

referrals and/or assessments within each disability category.

Table 4.3: Distribution of services to those reporting disability

o Supportive services, n (% of those with disability)
Disability/delay (total n
reported)
Audiologist PT Psychologist Optometrist oT SLT
Clinic Ax Clinic Ax Clinic Ax Clinic Ax Clinic A Clinic Ax
Ref Ref Ref Ref Ref X Ref

Devel el Delay (54 8 10 15 15 2 2 5 10 5 7 8 5
evelopmental Delay (54) (148) | (185) | 27.7) | @277y | 3.7) | 3.7) | ©3) | (185) | (9.3) | (13) | (14.8) | (9.3)

Physical (25) 4 5 12 11 2 2 4 6 4 4 4 a4
v (16) (20) (48) (44) (8) (8) (16) (24) (16) (16) (16) (16)

Vision (17 3 2 4 4 1 1 3 3 1 2 1 1
ision (17) (17.6) | (11.8) | (23.5) | (23.5) | (5.9) | (5.9) | (17.6) | (17.6) | (5.9) | (11.8) | (5.9) | (5.9)

Hearine (17 5 4 4 3 0 1 1 0 3 3 5 3
earing (17) (29.4) | (235) | (235) | (17.6) | (0 | (5.9 | (5.9) | (0) | (17.6) | (17.6) | (29.4) | (17.6)

Speech (33) 6 6 1 11 0 0 5 5 4 4 10 7
peec (18.2) | (18.2) | (36.4) | (33.3) | (0) © | (152) | (15.2) | (12.1) | (12.1) | (30.3) | (21.2)

4

. i 5 4 11 9 3 7 8 2 2 5 3
Cognitive/Behavioural (41) 122) | (9.8) | 26) | (22) | (73) | ©O8) | 17.1) | (19.5) | 4.9) | 49 | (122) | (7.3)

Seizures () 1 1 1 1 0 0 1 1 1 1 0 0

(20) (20) (20) (20) (0) (0) (20) (20) (20) (20) (0) (0)

Total no. of Ref or Ax 19 26 41 40 7 4 28 41 11 13 18 13

Abbreviation: Ax: Assessment; OT: Occupational therapist; PT: Physiotherapist; Ref: Referral; SLT: Speech and language therapist
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44221 Audiologist
Twenty nine caregivers (14.5% of entire sample) reported that their children had seen an audiologist.
Two had speech and hearing difficulties, two reported hearing difficulties only and four had speech

difficulties only.

Of the 17 children with caregivers that reported hearing difficulties, five (29.4%) were referred to an
audiologist (four were assessed) and only six (18.2%) children with a reported speech difficulty had
seen an audiologist. Of the entire sample, 38 (14%) caregivers wanted their child to be referred to an

audiologist (Table 4.3).

4.4.2.2.2 Optometrist
Of the 200 children interviewed, 41 (20.5%) caregivers reported that their child had been assessed by
an optometrist or at the eye clinic. Therefore, conversely, 79.5% of these children had never had their
vision assessed by an optometrist. Of those 41, 22 (53.7%) had reported no difficulty and three (7.3%)
had reported visual difficulties. These three made up 17.6% of all those who reported visual difficulties
(n=17). The remainder of the 41 (n=16) had other problems not categorised under vision. Ten of the

34 children who had previous conjunctivitis (29%) had seen an optometrist.

44223 Physiotherapist
Forty children (20% of entire sample) reported being assessed by a PT. Of those assessed by a PT, 13
(32.5%) were assessed only. Of those 13, seven (53.8%) were assessed for research purposes and not
due to developmental concern. Eight (20%) children had previously received inpatient physiotherapy
only and 19 (47.5%) continued to receive outpatient therapy. At the time of the interviews, five

children were receiving physiotherapy.

Six children (15%) who had been assessed by a PT (n=40) had caregiver-reported developmental delay
and physical impairment and nine of the 40 (22.5%) reported developmental delay only. Therefore, of
those with developmental delay (n=54), 15 (27.8%) had seen a PT. Of those reporting physical
disability (n=25), only 11 (44%) had been assessed by a PT.

44224 Occupational Therapist
Of the 54 children with developmental delay, six (11.1%) had been assessed by an OT. Cognitive and
behavioural difficulties were found in 41 children and two (4.9%) of them had been assessed by an
OT. Of the 13 children who had seen an OT, nine (46.2%) had received outpatient treatment, five
(38.5%) were assessed only and two (15.4%) were seen as an inpatient only. Therefore, only eight (4%)
children received occupational therapy on an outpatient and/or inpatient basis. At the time of the

interview, one child was still receiving OT.
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44225 Speech and Language Therapist
Thirteen caregivers had reported that their child had been assessed by an SLT. Three of which had

reported hearing difficulties (23.1%) and seven reported speech difficulties (53.8%).

Of those who were assessed by a SLT (n=13), five (38.5%) children were assessed only and eight
(61.5%) children continued to receive treatment. At the time of the interview four (30.8%) children

were receiving SLT.

44226 Psychologist
Forty one carers (20.5% of entire sample) reported cognitive and behavioural difficulties in their
children. Four of which (9.8%) had been assessed by a psychologist. Three of these children had been

referred by the clinic, the fourth was referred from another source.

4.4.3 Assessment locations
Distribution of assessment locations is shown in Figure 4.7. Vision and hearing tests were most
commonly done at an unknown facility, which is likely to be another tertiary referral hospital in the
area. School testing was the second most common location followed by hospital assessments. No

vision and/or hearing tests were done at PHC clinics.

Physiotherapy, occupational therapy, speech and language assessments were more commonly done

in hospital and at a research facility.
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Figure 4.7: Location of assessments
Abbreviations: Audio: Audiologist; Optom: Optometrist; OT: Occupational therapist; PT: Physiotherapist; SLT:

Speech and language therapist.
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4.4.4 Frequency of Treatment
Of the 81 children that had ever been assessed by a support service provider; 43 (53.1%) attended
therapy services for more than an assessment. Of these children (n=43), 19 (44.2%) children attended
once a month. A third (30%) of all physiotherapy treatments took place on a daily inpatient basis and
another third (30%) were seen as an outpatient with once a month appointment dates. Speech and
language therapy appointments occurred on an outpatient once a month basis, 88% of the time and
one child was seen by a SLT 2-3 times a week. Half (50%) of the OT sessions, took place once a month

and a quarter (25%) were seen on an inpatient basis. These distributions are shown in Figure 4.8.
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Figure 4.8: Frequency of therapy appointments

Abbreviations: OT: Occupational therapist; PT: Physiotherapist; SLT: Speech and language therapist.

445 Barriers to receiving therapy
The majority of children receiving physiotherapy, occupational therapy or speech and language
therapy stopped attending therapy because they were discharged either from the inpatient facility or
from outpatient services. Very few carers admitted that the reason for stopping services was due to
transport difficulties or that the therapy was not helping. These results are detailed in Figure 4.9. One
carer reported that she did not know why she stopped taking her child to occupational therapy and
another carer reported that she was not re-referred to speech therapy services when she relocated

cities.
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Figure 4.9: Reasons for no longer attending therapy

Abbreviations: Ax: Assessment; OT: Occupational therapist; PT: Physiotherapist; SLT: Speech and language therapist.

Ten children were receiving outpatient physiotherapy (n=5), occupational therapy (n=1) and/or
speech and language therapy (n=4) at the time of the interview. When asked if there was anything
that made attending therapy difficult; four caregivers/parents reported that they had no problems
and six reported problems accessing these services. Three reported that transport was difficult and
therapy services were too far from the home. Two indicated that there was no money for transport

and one mother said she found it difficult to take time off work.

4.5 Possible Confounding or Contributing Factors

Possible factors associated with childhood disability are presented below. In addition, a compilation

of these factors are presented in Table 8.3 (Appendix 10).

45.1 AGE & SEX
Those with disabilities tended to be older than those without disability. The mean age of those with
disabilities was six years and seven months (SD: +-24 months) while the mean age for those without
disabilities was six years and two months (SD: +-25 months). However, an independent samples t-test
showed no significance in age between the two groups (p = 0.071). Data for age is presented in Table

4.4.

Slightly more males reported disability (50.5%). However, no significant association was found (p =
0.480) when a chi-square test was performed to investigate the possibility of an association between

sex and disability. Frequencies are presented in Table 4.4.
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Table 4.4: Group statistics of age and sex in relation to disability

Variable Total With Disability Without Disability P-Value
Total N 200 101 99
AGE (Months) Range: 24-107
Mean 76.78 79.87 73.63 0.071
SD 24.46 23.89 24.76
Std. Err. Mean 2.38 2.48
Median 84 86 78
IQR 59-96 66-99 56-95
Sex (male), n (%) 101 (50.5) 54 (53.5) 47 (46.5) 0.480

Abbreviation: N: number; IQR: Interquartile Range; SD: Standard Deviation; Std. Err. Mean: Standard Error Mean

45.2 Anthropometric Data

Anthropometric data (height and weight) were recorded for each child on the date of the
parent/caregiver interview. Weight-for-age (WAZ), height-for-age (WAZ) and Body Mass Index (BMI)-
for-age (BAZ) and their corresponding Z-scores were calculated using WHO Anthro (Version 3.3.2).
The results are shown in Table 4.5 and distributions are shown in Figure 4.10. A Z-score of <-2.00
indicates that an individual may be underweight (WAZ), stunted (HAZ) or wasted (BAZ). Of the entire
sample, 20 (10.2%) children were underweight, 24 (12.2%) children were stunted and nine (4.6%) were

wasted.

The interquartile ranges for all Z-scores were all within the norm values for height, weight and BMI
according the WHO Growth Chart guidelines. Yet, all median and mean values were below the 50t

percentile.
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Figure 4.10: HAZ, WAZ and BAZ Z-score distribution
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Levene’s test scores were not significant for WAZ, HAZ and BAZ, thus independent samples t-tests
were performed. No significant association was found when examining disability and HAZ or disability
and BAZ but a statistically significant association was found when investigating WAZ and disabilities (p
= 0.014). Those with disabilities were more likely to have a lower WAZ score and are therefore, more

likely to be underweight. Group statistics are presented in Table 8.3 (Appendix 10) and Table 4.5.

Table 4.5: Group statistics for WAZ, HAZ & BAZ

Abbreviation: N: number; IQR: Interquartile Range;
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. With Without P-
Variable Total e ber .
Disability Disability Value
WAZ Z-score
Total N 194 100 94
Mean -1.16 -0.78 -0.42 0.014
SD 1.62 1.01 1.01
Std. Err. 0.10 0.10
Mean
Median -0.56 -0.69 -0.41
IQR 13110 -1.54t00.04 | -0.97to 0.29
0.15
WAZ Z- 20(10.3) 12(12) 8 (8.5)
score <-2
HAZ Z-score
Total N 196 100 96
Mean -1.66 -0.88 -0.60 0.064
SD 1.76 1.14 0.97
Std. Err. 011 0.10
Mean
Median -0.63 -0.88 -0.57
-1.38 to
IQR 0.08 -1.46t00.08 | -1.28t0 0.11
:A;z Z-score | 54 (13.8) 17 (17) 7(7.3)
BAZ Z-score
TotalN 193 100 93
Mean -0.05 -0.37 -0.08 0.058
SD 0.56 1.06 1.03
Std. err.
A1 A1
Mean 0 0
Median -0.21 -0.4 -0,02
IQR 09410 -1.08t00.29 | -0.73t0 0.64
0.52
BAZ Z-Score
<2, n (%) 9(4.7) 5(5) 4 (4.3)

SD: Standard Deviation, Std. err. Mean: Standard Error Mean




45.3 Birth Factors
Birth factors of gestational age, mode of delivery and birth weight were investigated for any

association with disability. These results are presented in Table 4.6.

4.5.3.1 Mode of Delivery
Of the caregivers interviewed, three were uncertain as to the mode of delivery of the child. Normal
delivery was reported in 77.2% of the sample and caesarean sections (C-Sections) occurred 22.8% of
the sample. A Chi square test showed no significant association in the presence of disability between
different modes of delivery (p = 0.292). This result should be interpreted with caution due to the high

prevalence of natural births.

4.5.3.2 Prematurity
When analysing gestation, prematurity was initially divided into three groups, >37weeks, 34-36 weeks
and <34weeks. However, the frequency of births before 36 weeks was too small for statistical testing.
Hence, the groups were adjusted to premature (<37 weeks) and term (>37weeks). No significant

association was found between gestational age and mode of delivery (Chi-square test p = 0.274).

A chi-square test was performed to determine an association between developmental difficulty and
gestational age but no significant association was found (p = 0.075). Frequencies are shown in Table

4.6.

4.5.3.3 Birth Weight

Sixty four children (32%) had no recorded data on birth weight. Data on 136 children were analysed.

As expected, birth weight was significantly lower in the group born preterm (P < 0.001). In addition,

birth weight was significantly associated to WAZ Z-score (p = 0.0001).

When investigating birth weight and caregiver-reported childhood disability, the mean birth weight
for those with a difficulty was 2.92kg (SD: 0.67kg) and those without was 3.12kg (SD: 0.63kg)
Distributions are presented in Table 8.3 (Appendix 10) and Table 4.6. There is a trend of significant
association between birth weight and caregiver-reported disability (p = 0.051). However, results need

to be interpreted with care due to the low number of ELBW and VLBW children.

Prenatal ART was not associated with a lower birth weight.
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Table 4.6: Birth factors possibly associated with disability

. With Without P-
Variable Total Disability Disability Value

Mode of Delivery, n (%)
Total N 197 99 98

Normal 152 (77.2) | 70(70.7) 82 (83.7) 0292

C-Section 45 (22.8) 29 (29.3) 16 (16.3)
Prematurity, n (%)
Total N 195 99 96

>37 weeks 172 (88.2) | 83(83.8) 89 (92.7) 0075

<37 weeks 23(11.9) 16 (16.2) 7(7.3)

34-36 weeks 12 9(9.1) 3(3.1)
<34 weeks 11 7(7.1) 4(4.2)

Birth Weight
Total N 136 64 72

Mean (kg) 3,03 2.92 3.12 0.051

SD (kg) 0.66 0.67 0.63

Median (kg) 2.97 2.9 3.04

IQR (kg) 2.64-3.49 | 253-34 2.8-3.52
Distribution of Birth weight, n (%)

ELBW 1(0.7) 1(1.6) 0(0)

VLBW 2(1.4) 0(0) 2(2.8)

LBW 18 (13.2) 13 (20.3) 5(6.9)

Typical BW 115 (84.6) 50 (78.1) 65 (90.3)

Abbreviation: BW: Birth Weight; C-Section: Caesarean Section; ELBW: Extremely Low Birth Weight, LBW: Low Birth Weight; N: number;
IQR: Interquartile Range; SD: Standard Deviation, VLBW: Very Low Birth Weight.

454 Number of Admissions

Distribution of the number of hospitalisations is given in Table 4.7. Forty six caregivers (23 with
children with disabilities and 23 without) did not answer the question. Children who had never been
admitted to hospital came to a total of 44 (28.6%). A total of 110 (71.4%) children had known
admissions to hospital. Of those who had been admitted, 61 (55.5%) had caregiver-reported

difficulties and 49 (44.5%) had reported no problems.

Of the children with known admissions history and reporting a disability (n=78), 61 (78.2%) had at
least one admission into hospital. Fewer children reporting disability had never been admitted. Yet,

this association was not statistically significant (p = 0.368 using a chi-square test).
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Table 4.7: Distribution of number of admissions

Variable Total With Disability I;’:I;;::::/ P-Value
TotalN 154 78 76
Never 44 (28.6) 17 (21.8) 27(35.5)
Once 75 (48.7) 40 (51.3) 35 (46.1) 0.368
> Once 35(17.5) 21(26.9) 14 (18.4)

455

There were no ART data for nine children, however, the remaining 191 (95.5%) children in the sample

were already initiated on ARV therapy.

4.5.5.1 Blood Count Data

Pre-treatment and the most recent blood count data were recorded and group statistics are presented

in Tables 4.8, 4.9, 4.10 and 4.11. CD4 cell counts, CD4 percentages and viral load data were not

Clinical Factors and Antiretroviral Therapy (ART)

available for all children and these numbers are included in these tables.
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Table 4.8: CD4 cell count (10*6/1cells/mm3)

Pre-treatment Latest
N Valid 156 177
Missing 44 23
Mean 1064.83 1252,29
Std. Dev. 814.44 595.31
Median 803 1088.5
IQR 487.75 - 1524.75 1192 - 1488
Minimum 4 46
Maximum 5039 4087

Table 4.9: CD4 %

Pre-treatment Latest
N Valid 150 164
Missing 50 36
Mean 21.44 34.65
Std. Dev. 11.25 9.58
Median 19.08 39
IQR 13.75- 28 35.23-40.46
Minimum 1 3.6
Maximum 72.4 76




Table 4.10: Viral load cells/mL

Pre-treatment Latest

Valid 144 144

N Missing 56 6
TLTD 0 50

Mean 10187879.28 55209.37
Std. Dev. 70489049.16 590530
Median 160045 878
IQR 521904.5 - 2050000 433 - 1745
Minimum 52 21
Maximum 710000000 7080000

Pre-ART blood count data indicate that 45 children (30.2%) had severe immunosuppression (CD4%
<15%) and 56 children (37.6%) had moderate immunosuppression (CD4% 15%-25%). More than 84%
of those with documented pre-treatment viral load data (n=144) had viral loads more than

50 000cells/mL.

The most recent blood count results for CD4% (n=164), show that five children (3%) indicated severe
immunosuppression, 19 (11.6%) children showed moderate immunosuppression and the remainder
(n=140) had no immunosuppression. Of those children with up-to-date viral load data (n=194), 50

(25.8%) had viral loads too small to detect or less than 20cells/mL.

455.1.1 Pre-treatment Blood Counts

455111 Pre-treatment CD4 Count

The overall mean CD4 count was 1064.83 x 10*6/1 cells/mm3. Those reporting a disability had a lower
mean CD4 count than the mean of and those without disability. However, there was no significant
association in the pre-treatment CD4 counts between those with a difficulty and those without (p =

0.183), statistics are presented in Table 4.11.

4551.12 Pre-treatment CD4%

The sample (n=150) had a mean CD4% of 21.44% (+-SD 11.25%). Those reporting a difficulty had a
mean of 19.15% (+-SD 10.96%) and those without a disability had a mean of 23.43% (+-SD 11.47%). As
shown in Table 4.11, a significant p-value of 0.021 was identified when analysing CD4% and occurrence
of disability. Children with a lower pre-treatment CD4% are more likely to have one or more disabilities
reported by their caregivers. Additionally, low CD4% was found to be significantly associated with the

occurrence of TB (p = 0.0067) but none of the other recorded childhood and/or opportunistic

infections.
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455113

Pre-Treatment Viral Load

Viral load group statistics are presented in Table 4.11. More children with positive TQSD outcomes

had higher pre-treatment viral loads than those with negative TQSD outcomes. No homogeneity was

met with a Levene’s test and so a Mann-Whitney U test was performed on pre-treatment data and

TSQD results. No significant association was found between those with a higher pre-treatment viral

load and those with caregiver-reported disability (P=0.689).

Table 4.11: Group statistics of pre-ART blood count data

Variable Total With Disability Without Disability P-
Value
Pre-Treatment Blood Count Data
CD4 Count
Total N 156 76 80
975.66 1149.54
'i/(')iaé} f?;é;;::s (1505:4;3_ 42 (SD: 840.02) (SD: 785.24) 0.183
(Std. Err. Mean: 96.36) (Std. Err. Mean: 87.79)
CD4 %
Total N 150 76 74
21.44 19.15 23.43
Mean CD4% (SD: 11.25) SD: 10.96) (SD: 11.47) 0.021
(Std. Err. Mean: 1.27) (Std. err. Mean: 1.33)
CD4% Thresholds, n (%)
<15% 48 (32.2%) 31 (40.8) 17 (23)
15-25% 66 (44.3) 33 (43.4) 33 (44.6)
>25% 36 (24.2) 12 (15.8) 24 (32.4)
Viral Load, cells/mL
Total N 144 68 76
Mean Viral Load, 10187879 19130134 1961005 0689
cells/mL (SD: 70489049) (SD:100669931) (SD: 2955962)
Viral Load Thresholds, n (%)
<50 0
50 - 1000 3(2.1) (1.5) 2.6)
1000 - 10 000 8 (5.6) 1(1.5 7(9.2)
10000-50
000 11 (7.6) 3(4.4) 8(10.5)
>50 000 122 (84.7) 63 (92.6) 59 (77.6)
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4.5.5.2 HIV Treatment Factors

Treatment factors are presented in Table 4.12 and are summarised in Table 8.3 (Appendix 10).

45521 Age of starting ART
Information regarding age of starting ART was available for 189 children. There were big differences
between the mean and median scores of age of starting ART. The mean age for starting ART was 20.27
months (SD: 3.89). However, the median age for starting ART was 10.5 months with an interquartile
rage of 4-27 months. This difference is due to 16 (9.9%) children being initiated on ART between the

ages of 5 —9 years. This affected the mean score. Distributions are presented in Table 4.12.

The children with caregiver-reported disability, on average started ART later in life than those that did
not. Those reporting a difficulty started at a median age of one year (mean 20.5 months), while those
without a difficulty reported started ART at a median age of nine months (mean 18.47 months).
However, despite this difference, there was no significant association between the age of starting ART
and occurrence of disability (independent samples t-test p = 0.578). Descriptive statistics and

associations are shown in Table 4.12.

45522 Duration of ART
The sample of children were on cART for a mean of four years nine months (57.2 months) (SD: 28.3
months). Those reporting disability had been on cART for a mean of four years 10 months (58.4
months) (SD: 29 months). Those without disability had been on cART for a mean of four years and
eight months (56 months) (SD: 27.6 months). The mean sample age was over six years while age of
cART initiation was less than two years. Therefore, more children had been on cART for longer, due to

average older age of the sample.

No significant association was found between the presence of disability and the amount of time a child

was on cART (p = 0.556). Group statistics are shown in Table 4.12.

455.2.3 Defaulting treatment
Frequencies and percentages are presented in Table 4.12. Information regarding defaulting treatment
was only found in 139 (69.5%) of the whole sample. More than a third (n=51, 36.7%) of those had

previously defaulted on treatment.

More of those with disability defaulted treatment (n=28, 38.4%) but there was no significant
association (Chi-square test p = 0.726) between defaulting treatment and the existence of difficulties

in a child. But with 30% of the sample missing this data, this could influence the results.
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45524 Maternal ART
No significant association between maternal ART during gestation and caregiver-reported difficulty
was found (Chi square p = 0.193). No significant association was found between maternal ARV
treatment and prematurity (Chi-square p = 0.606) or birth weight (p = 0.441). Nonetheless, this must

be interpreted with caution due to the small number of preterm births in the sample (Table 4.6).
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Table 4.12: Group statistics of HIV treatment factors

Variable ‘ Total With Disability Without Disability P-Value
Age of starting cART (Months)
Total N 189 93 96
Mean 20.27 20.53 18.47 0.578
SD 3.89 24 22.79
Std. err. Mean 2.68 2.53
Median 10.5 12 9
IQR 4-27 5-29.75 3.88—-25.5
Age bands of starting ART, n (%)
<6 months 71(37.6) 30(32.3) 41 (42.7)
6-12 months | 32(16.9) 19 (20.4) 13 (13.5)
12 - 24 months | 32(16.9) 16 (17.2) 16 (16.7)
24-36 months | 23 (12.2) 11 (11.8) 12 (12.5)
36 - 48 months | 7(3.7) 3(3.2) 4(4.2)
48 - 60 months | 8 (4.2) 6 (6.5) 2(2.1)
?noo;ir?z 16 (8.5) 8 (8.6) 8(8.3)
Duration on cART (Months)
Total N 183 94 89
Mean 57.2 58.4 56 0.556
SD 28.3 29 27.6
Std. err. Mean 2.53 2.31
Median 62 64 60
IQR 31-81 30.25-83 34.63-79
Duration bands, child was on ART, n (%)
<12 months 13 (7.1) 7 (7.4) 6(10.1)
12 - 24 months | 20(10.9) 8 (8.5) 12 (13.5)
24 - 48 months | 38 (20.8) 18 (19.1) 20(22.5)
48 - 72 months | 49 (26.8) 23 (24.5) 26 (29.2)
o 63 (34.4) 38 (40.4) 25 (28.1)
Treatment Defaulting, n (%)
Total N 139 73 66
Ever defaulted
treatment 51 (36.7) 28 (38.4) 23 (34.8) 0.726
Maternal ART, n (%)
Total N 188 95 93
Maternal ART 52 (27.7) 22 (23.2) 30(32.3) 0.193
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456 Childhood and/or Opportunistic Infections
A variety of common childhood and/or opportunistic infections were experienced by 149 children
(74.5%). Of those children, 44 (29.5%) had one recorded disorder/infection, and the remaining 105
(70.5%) had more than one.

Chi Square tests were used to find the p-value for each childhood and/or opportunistic infection

presented in Table 4.13.

“Skin disorders” includes, eczema, herpes simplex, herpes zoster, molluscum contagiosum, tinea
capitus, sarcoptes scabiei and undiagnosed rash. Skin disorders were the most common

infection/disorder (53.5%).

TB was the second most common opportunistic infection (37%) followed by LRTI (24.5%) and upper
respiratory tract infections (URTI) (24%). Congenital toxoplasmosis was not found to be recorded in
clinical files. Seven children had a file-recorded diagnosis of CMV and another seven had a file-
recorded diagnosis of meningitis. These were too few to calculate an association between CMV or

meningitis and disability.

Conjunctivitis, otitis media, oral thrush, skin disorders and URTI had no significant association to

caregiver-reported disability.

Of the entire sample, 74 (37%) had a previous official diagnoses of TB. Using the Chi-square test, a
significant association between TB and the presence of a difficulty was found (p = 0.003). TB was also

found to be significantly associated with pre-treatment CD4% (p = 0.007).

A significant association was found (p = 0.049) between LRTI and caregiver-reported disability. No

relationship was found between LRTI and TB (p = 0.397).

Table 4.13: Distribution of common childhood and/or opportunistic infections

Variable ‘ Total ‘ With Disability ’ Without Disability P-Value
Opportunistic Infections, n (%)
Total N 200 101 99
Cytomegalovirus 7 (3.5) 3(3) 4(4) Too small
Conjunctivitis 34 (17) 17 (16.8) 17 (17.2) 0.949
Lower Respiratory Tract Infect. | 49 (24.5) 31(30.7) 18 (18.2) 0.049
Meningitis 7 (3.5) 5(5) 2(2) Too small
Otitis Media 38 (19) 20(19.8) 18 (18.2) 0.858
Oral Thrush 29 (14.5) 18 (17.8) 11 (11.2) 0.229
Skin disorders 107 (53.5) 60 (59.4) 57 (57.6) 0.886
Tuberculosis 74 (37) 49 (48.5) 25 (25.3) 0.003
Upper Respiratory Tract Infect. | 48 (24) 25 (24.8) 23 (23.2) 0.063
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457 Socioeconomic Factors

4.5.7.1 Household Location & Income
Children lived a mean of 26km from the study site clinic. Four child/caregiver pairs (2%) lived in hostels
or houses shared with non-relatives, nine (8.5%) lived in flats, 42 (21%) lived in single rooms, 54 (27%)

lived in shacks and 83 (41.5%) lived in houses.

Figure 4.11 shows the distribution of household monthly income. The entire sample earned a mean
R5235p/m (Median: R3300/pm). Three quarters of the sample earned less than R6350 a month.
Children with difficulty came from homes with lower mean household monthly income than children
with no disability. However, no statistically significant association between monthly household
income and disability in children with HIV (p = 0.127) was found. These results should be interpreted

cautiously as there was not an even income distribution with only 25% earning more than R6350.

A mean size of a household was 4.5 people (median: 4). The sample had a mean Rands, per person,
per month (Rands/person/month) of R1342.17 (SD: R1513.02). The UBPL for 2017 is
R1138/person/month. Of the sample that provided income information (n=196), 118 (60.2%) lived
below the UBPL. Of these, 60 (30.6%) lived below the FPL (<R531/person/month) and 32 (16.3%) lived
below the LBPL. No association was found between disability and Rands/person/month. Distributions

are presented in Figure 4.12 and Table 4.14.
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Figure 4.11: Household monthly income distribution
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Figure 4.12: Distribution of income (Rands) per person per month.

Abbreviation: FLP: Food Poverty Line; LBPL: Lower Bound Poverty Line; UBPL: Upper Bound Poverty Line

4.5.7.1 Orphan Status
Orphan status was unknown for nine children. Thirty-three (17.28%) children were orphans and 18
(54.5%) orphans had caregiver-reported disability. There was no significant association between
orphan status and the presence of disability (Chi- Square p = 0.568). No significant association was

found between orphan status and cognitive and behavioural difficulties.

4.5.7.2 Caregiver’s education
Five caregivers (2.5%) did not answer the question regarding the main caregivers’ education. The
majority, 57 of 195 caregivers (29.2%) had a Grade 10-11 education, followed by a matric or vocational
training (n=45, 24.1%) and Grade 7-9 education (n=42, 21.5%). A chi-square test showed no significant
association (p = 0.226) between the main carers education and the existence of a difficulty in a child.

These statistics are presented in Figure 4.13 and Table 4.14.
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Table 4.14: Socioeconomic factors

Variable Total With Disability Without Disability P-Value

Household Income
Total N 196 99 97
Mean Monthly Household | 5235 (SD: 5813) (SE: 4653 (SD: 4829) (SE: | 6337 (SD: 7110) (SE: 0.127
Income (Rands) 436) 725) 485)
Mean 1342.17 (SD: 1205.31 (SD: 1486.34 (SD:
Rands/person/month 1513.02) 1402.15) 1613.29)
Rand/person/month thresholds, n (%)

< R531 (FPL) 60 (30.6) 33 (33.3) 27 (27.8)

R532- R758 (LBPL) | 32 (16.3) 17 (17.2) 15 (15.5)

R759 - R1138

(UBPL) 26 (13.3) 15 (15.2) 11 (11.3)

R1139 — R2000 46 (23.5) 19 (19.2) 27 (27.9)

R2001 — R5000 24 (12.2) 12 (12.1) 12 (12.4)

>R5001 8(4.1) 3(3) 5(5.2)

> R5000 8(4.1) 3(3) 5(5.2)
Orphan Status
TotalN 191 94 97
No. of orphans 33 (17.3) 18 (19.1) 15 (15.5) 0.568
Main Caregiver Education

Total N 195 100 95

No School 6 (3.1) 3(3) 3(3.2)

< Grade 7 10(5.1) 6 (6) 4(4.2)

Grade 7-9 42 (21.5) 27 (27) 15 (15.8)

Grade 10-11 57 (29.2) 28 (28) 29 (30.5)

::':i:i'rfé Vocational | 45 (54.1) 22 (22) 25 (26.3) 0226

1-2y , 29 (14.9) 13 (13) 16 (16.8)

college/technikon

>3y University 4(2.1) 1(1) 3(3.2)

67| Page




35

30

25
-

@ 20
bt

o 15
(=8

10

5

T T | |
A
OO E:?:\ ’\9 :\’/\’ . .;\\(\% .\&_00
& S @ o 8 &
o & 3 > & S
3 £ o R > <&
G '\OQ Qg—’
3 NG
g S
A° <
\(J\ :'1’"\
& ”
mTotal (n=200)  m Disahility (n=101) Without Disability (n=99)

4.5.8

WAZ Z-score, pre-treatment CD4%, a medical history of TB and/or LRTI were found to be significantly
associated with disability. Additionally, a trend of significance was found between birth weight and
the presence of disability in children infected with HIV. TB and pre-treatment CD4% were significantly
associated (p = 0.0067) therefore both of these factors could not be used in logistic regression analysis.

WAZ Z-score and birth weight were significantly associated (p = 0.0001) and therefore both factors

could not be used in

regression model. With 109 observations and a p-value for the model of 0.0003, pre-treatment CD4%

and LRTI remained significantly associated to the occurrence of disability but birth weight did not.

Figure 4.13: Main caregivers' education level

Logistic Regression Model

a logistic regression. Birth weight, CD4% and LRTI were used in a logistic

Values are presented in Table 4.15.

Table 4.15: Logistic regression results between occurrence of disability and birth weight, CD4% and LRTI

Coefficient Std. Err P- value
Birth Weight -0.33 0.32 0.3000
CD4 % -0.49 0.02 0.0240
LRTI 1.75 0.56 0.0020
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4.6 Conclusion

More than half of the sample scored positively on the TQSD for disabilities many of whom have two
or more coexisting disabilities. A summary of possible confounding or associated factors are shown in
Table 8.3 (Appendix 10). Possible factors that were associated with increased likelihood of disabilities
in children with HIV in this study were a medical history of TB and/or LRTI and/or a low pre-ART CD4%.
No clinical or socioeconomic confounding factors were identified. There are many different medical
and supportive services available to the children at the study site. In spite of this very few children

were referred to supportive services considering the high prevalence of disability.
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CHAPTER 5

5. DISCUSSION

“As children infected with HIV live longer, relatively healthier lives, the impact of even subtle

impairments becomes more significant” (Potterton et al., 2016; p.3).

This chapter will explain the study design, discuss the results and relate the findings to previous
studies. It will discuss the limitations, implications and recommendations for services and the

development of future studies.

This study found that 50.5% of a cohort of children infected with HIV had developmental and
functional disabilities. These findings are consistent with other studies from Southern Africa
(Devendraet al., 2013; Lowick et al., 2012; Potterton et al., 2016; Van Rie et al., 2008) and have a large

impact considering the absolute numbers of children infected with HIV in sub-Saharan Africa.

5.1 Study Design

This study interviewed a group of caregivers whose children were between the ages of two and nine
years. These children attended an urban HIV clinic in Johannesburg. The study site clinic is a well-
established urban service and research unit and is an exclusively paediatric HIV clinic. PHC clinics and
peri-urban and rural clinics do not have the same specialization and resources that the study site has.
This needs to be taken into account when interpreting the results. These results cannot be generalised

to the population of South African HIV-infected children.

5.2 Disabilities Experienced by Children

521 Results of Ten Question Screen for Disability
Just more than half (50.5%) of the sample screened positive on the TQSD for one or more disabilities.
This prevalence is much higher than the 2-6% prevalence found in disability studies on the general
South African paediatric population (Christianson et al., 2002; Couper, 2002; Gladstone, 2010; G.
Saloojee et al., 2007; Stats SA and Lehohla, 2005) or even the reportedly inflated 10% prevalence
conveyed in the Census 2011: Profile of Persons with Disability in South Africa. All studies referenced
above, used screening tools to identify disability and they all used similar study designs to the current
study. Christianson et al. (2002) and Couper (2002) used the TQSD in rural South African populations
while Stats SA and Lehohla (2005) and Census 2011 used census survey questions in rural and urban

populations. Therefore, this large difference in prevalence between the current study and that of the
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general population, is unlikely to be due to differences in data collection tools or difference in the

classification of a “disability”.

This study’s findings are similar to those of R.Govender et al. (2011) who found neurological
impairment in 59% of their sample of HIV-positive children between the ages of three months and 12
years old using the Denver Il Developmental Screening tool, a neurological exam and the Aberrant
Behaviour Checklist. Devendra et al. (2013) used the same measurement tool as the current study
(TQSD) in their study in Malawi and therefore, had the same age range yet, found the prevalence of
disability to be less, at 33%. However, Devendra et al. (2013) did postulate that there may have been
a lack of understanding of what could qualify as a disability and that there was a low level of awareness
amongst their sample. This study’s sample had slightly different SES characteristics to the Devendra
et al. (2013) study which may contribute to the current sample having a better awareness of the
difficulties their child may experience, therefore, resulting in a higher prevalence. These SES

differences will be discussed later in this chapter.

Of the 101 children who reported disabilities in the current study, 42% had a single difficulty and 58%
reported more than one difficulty (31% had two co-existing impairments, 27% had more than three
co-existing disabilities). Devendra et al. (2013) found a similar distribution (49% had a single disability,
29% had two co-existing types of disability and 22% had three or more). It is evident that children
born with HIV experience a broad spectrum of disabilities with a high risk of multiple impairments.
These two studies emphasise the need for a holistic and multidisciplinary approach to the

management of these children.

52.2 Neurodevelopment
It is well understood that HIV infects and affects the CNS and can be particularly detrimental to the
developing foetal and infant brain (Angelini et al., 2000; Benki-Nugent et al., 2015; Crowell et al., 2015;
Everall et al., 2005; Gorry et al., 2003; Gray et al., 2014, 2016; Schwartz et al., 2007; Van Rie et al.,
2007). As a result of an affected neurological system, the developmental trajectory of a child with HIV
is not expected to be that of a typical child (Armstrong, 2006; Maes, 2016; Sherr et al., 2014a).
Therefore, it is not surprising that developmental delay was the most common reported difficulty in
this study (27%). These results echo a 2015 review which found that developmental delay was highly
prevalent in most of the studies reviewed and concluded that developmental delay is significantly
linked with HIV (Banks et al., 2015). Early studies found a very high prevalence (63-90%) of
developmental delay in children with HIV (Lowick et al., 2012; Potterton et al., 2009; Ruel et al., 2012;
Van Rie et al., 2008). A more recent study reported a slightly lower occurrence of developmental delay

in 3-5 year old children infected with HIV (55.8%) (Potterton et al., 2016). This is still much higher than
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the 27% found in the current study. Both the Potterton et al. (2016) and the current study were
conducted at the same study site. However, the current study relied on caregiver reported data while
Potterton et al. (2016) used the GSMD. This study had a higher mean age (76.8 months) than the 2016
study (46.8 months). This may contribute to the caregivers/parents’ perception of developmental
delay, where mild delays may be seen as cognitive and behavioural fallout or speech difficulties rather

than failure to achieve gross motor milestones (Glascoe, 1994).

This study found that 12.5% of carers reported physical problems (defined as function and
participation limitations) in their children. This was much less than Devendra et al. (2013) reported
(33%). However, this study differentiated between physical disabilities and developmental delay. The
TQSD has one question pertaining to delayed milestones of a child and one question regarding physical
limitations. The Malawian study combined these two into one category, while the current study
defined a difference between developmental delay and physical disability. When this study combined
the developmental delay and physical disability occurrences, the prevalence was 35% which is similar

to the findings of Devendra et al. (2013) in Malawi.

PN was only diagnosed in two (1%) children’s whose parents/caregivers participated in the study.
Benjamin et al. (2015) found a 36% prevalence of PN in children from the same site. These findings
reflect Peters et al. (2014) and Benjamin et al. (2015) conclusion that PN is severely underdiagnosed
in this population. Both of these studies recommended regular neurological screening and

assessments for children infected with HIV.

This study has shown a high prevalence of developmental delay and/or physical disabilities. In
addition, research shows that most beneficial time to address neurodevelopmental difficulties in
children with chronic disease is not when they present, but in anticipation and prevention of disability
(Armstrong, 2006). Hence, this would indicate that early developmental intervention for children born

with HIV should be a universal requirement.

5.2.3 Vision
Visual difficulties were reported in 8.5% of the cohort which is higher than Devendra et al.’s (2013)
findings in Malawi (6%), but much lower than other studies which found a 16-67% prevalence (R.
Govender et al., 2011; Ikoona et al., 2003; Kestelyn et al., 2000; M’bongo Zindamoyen et al., 2013).
However, the Malawian study used caregiver/parent proxy reported data from the TQSD (same as the
current study) and their result is closer to the current study’s result. Other studies were less recent
and data were collected by thorough ocular assessments. These results reflect Padhani et al. (2000)
concerns that visual difficulties are more difficult to identify in children and therefore, are not

necessarily recognised by caregivers. In addition conjunctivitis was present in 17% of the cohort of
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which half reported visual difficulty. Caregivers may not be aware of the functional implications that
conjunctivitis, especially recurrent conjunctivitis, could have on a child’s vision and learning capacity

(Kurtz, 2006; Paranjpe et al., 2016; Sheppard et al., 2016; Wang et al., 2016).

The prevalence of conjunctivitis in the current study (17%) was only slightly higher than the results
found by Ikoona et al. (2003) (12%) and M’bongo Zindamoyen et al. (2013) (13%). This study found a
low incidence of pterygium (1%) and strabismus (2%) compared with other studies (Ikoona et al., 2003;
M’bongo Zindamoyen et al., 2013; Padhani et al., 2000; Rutar et al., 2015) which also found a high
prevalence of perivasculitis, keratoconjunctivitis sicca, ocular molluscum contagiosum, conjunctiva
xerosis and CMV retinitis among HIV-infected children (lkoona et al., 2003; Kestelyn et al., 2000;
M’bongo Zindamoyen et al., 2013; Padhani et al., 2000; Rutar et al., 2015). However, no data were
collected, either caregiver-reported or file-reported on these conditions. This study’s results were
generated from HIV clinic notes and caregiver-reported data, whereas the other studies were based
on comprehensive ophthalmic assessments, which may explain the lack of data on these ocular

conditions in this study.

5.2.4 Hearing
Studies that incorporated comprehensive hearing assessments found the prevalence of hearing
difficulties to be between 20-33% (Christopher et al., 2013; Hrapcak et al., 2016; Torre et al., 2012).
However, parent/caregiver reported hearing difficulties in children have been recorded at around 12%
(Devendra et al., 2013). In keeping with this trend, this study found a lower prevalence (9%) of hearing
difficulties via caregiver proxy reporting. It is curious that studies using the TQSD, which purportedly
renders high false positives for hearing impairment (Durkin et al., 1995), results in a lower prevalence
of hearing impairment than studies which include an audiological assessment. This may be due to an
actual lower prevalence of hearing difficulty in this study’s population. However, Devendra et al.
(2013) and Hrapcak et al. (2016) conducted their studies at the same clinic in Malawi. Devendra et al.
(2013) used the TQSD and found half the prevalence of hearing difficulties (12%) as Hrapcak et al.
(2016) found (24%), using an audiological examination. Hence, it may be more cautious to interpret
that the lower prevalence found by this study may indicate that caregiver-reported hearing problems
may not be a reliable indicator of hearing difficulty. There are many factors that could influence the
hearing of a child infected with HIV over its lifetime, so, rather than relying on parental concern only,
regular hearing screening and assessment by audiologists is important (Kanji and Kara, 2013; Khoza-

Shangase et al., 2010; Khoza-Shangase and Turnbull, 2009).

73| Page



5.2.5 Speech & Language
Studies conducted in Sub-Saharan Africa, which investigated speech delay and language
insufficiencies in HIV-positive children, found the prevalence of communication delay to be between
45-85% (Alcock et al., 2016; Baillieu and Potterton, 2008; Potterton et al., 2016; Van Rie et al., 2008;
Whitehead et al., 2014). This wide range has been attributed to changes in ARV treatment regimens
protocols and access (Whitehead et al., 2014). This study found a lower prevalence of speech and
language difficulties (17%). This may have been due to the other studies using comprehensive
outcome measures such as the BSID or the GMDS to assess speech and language ability. However,
Whitehead et al. (2014) did conclude that speech and language delay improved with time and as this
study had, on average, an older cohort than previous studies (Alcock et al., 2016; Baillieu and
Potterton, 2008; Potterton et al.,, 2016; Van Rie et al.,, 2008; Whitehead et al., 2014),

caregivers/parents may not have reported any difficulty.

5.2.6 Cognitive and Behavioural
There is consistency among the literature that cognitive and behavioural difficulties are definitively
linked with HIV (Sherr et al., 2014a). However, there are some discrepancies when it comes to
prevalence of cognitive and behavioural impairment. Just over a fifth (21%) of the caregivers
interviewed, reported cognitive, behavioural and emotional difficulties in their children. This
prevalence is consistent with Potterton et al. (2009), but is generally lower than findings of other
similar studies conducted in sub-Saharan Africa (45-97%) (Baillieu and Potterton, 2008; R. Govender
et al,, 2011; Hoare et al., 2016; Hutchings and Potterton, 2014; Lowick et al., 2012; Potterton et al.,
2016; Van Rie et al., 2008; Whitehead et al., 2014). Only two papers reviewed in this study, found a
lower prevalence (11-16%) of cognitive and behavioural problems than this current study (Devendra
et al.,, 2013; Kandawasvika et al., 2015). All in all, the prevalence of cognitive and behavioural
difficulties ranges from 11 — 97%. Sherr et al. (2014) hypothesized in their review that this wide range
is due to the inconsistencies of outcome measures used and the resultant differences in age-bands of
assessments. The average age of the samples in these studies, varied greatly, from five months to
eight years. Comprehensive outcome measures that had been used were the BSID (Baillieu and
Potterton, 2008; Hutchings and Potterton, 2014; Potterton et al., 2009, 2016), Denver-II (R. Govender
et al,, 2011), GSMD (Lowick et al., 2012), McCarthy Scales of Children’s Abilities (Kandawasvika et al.,
2015), PDMS (Van Rie et al., 2008) and the WISC-IV (Hoare et al., 2016). Devendra et al. (2013) and
the current study were the only studies to use a caregiver-report screening tool, which resulted lower-
than-average (according to the literature) prevalence of cognitive and behavioural impairments in

both studies.
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In this study, caregivers of 41 (21%) children expressed concerns regarding their child’s learning,
concentration, behaviour and emotional status but only three had ever been referred to a
psychologist. This discrepancy may be due to a lack of the parent/caregiver reporting these disabilities
to clinicians, or reflect the more subtle nature of the cognitive and behavioural disability these
children are facing that are not being identified by either parent/caregiver or clinician (Bamford and
Lyall, 2015; Donald et al., 2014; Phillips et al., 2016; Potterton et al., 2016; Ruel et al., 2012; Sherr et
al., 2014a; Smith et al., 2012).

5.2.7 Seizures
Five carers reported seizures in their children but only one child overlapped with the three that have
official epilepsy diagnoses. This discrepancy may be due to the fact that carers would have reported
any seizure whether it was related to epilepsy or due to severe acute illness such as acute
gastroenteritis, while only a diagnosis of epilepsy would be noted in the clinic file. Children diagnosed
with epilepsy and on medication may not have been reported as their seizures are controlled and the

interviewee may never have witnessed a seizure in the child.

Prevalence of seizures in the sample was 2.5% which is lower than the findings of Devendra et al.
(2013) in Malawi (6%). This study found diagnosed epilepsy in 1.5% of the sample. This prevalence is
consistent with studies of the general population of children living in sub-Saharan Africa (Ae-Ngibise
et al., 2015; Burton et al., 2012; Wagner et al., 2014). This may be attributed to improved treatment
regimens which increase the strength of the immune response, thereby lowering the incidence and/or
severity of acute illness, which in-turn results in decreasing the risk of occurrence of febrile or acute

symptomatic seizures. However, more research is needed in this area to explain these differences.

Two Cape Town studies on children with HIV found much higher prevalence of epilepsy (7.6-11.5%)
(R. Govender et al., 2011; Samia et al., 2013). In addition, the difference between the current study
and the Cape Town studies may be attributed to changes in ARV treatment regimes. R.Govender et al.
(2011) used a small sample size (n=78) and 14% were ART-naive compared with the current study
which had 95.5% of the sample on ART. Samia et al. (2013) had a larger sample of inpatients (n=354)

while the current study used clinic outpatients.

5.3 Services

A wide range of medical and supportive services seem to be available to this population of children,
however, limited information on child development is presented to caregivers/parents at the study
site. Only information on nutrition, lifestyle and adherence were provided in waiting room information
sessions. The B-wise mobi-site is more focused on personal (aimed at adolescents and young adults)

health rather than child development (Department of Health, 2015) and is only accessible to carers
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with a smart mobile phone. No research was found on the benefit and extent of the utilization of this

mobile application in the South African population.

Physiotherapy, occupational therapy and speech and language therapy were commonly accessed at
the hospital. Those receiving regular treatment, usually had appointments once a month. Audiologists
and optometrists were more likely to be seen at an “unknown facility” (which is possibly another
referral hospital for these services in the area) or at school, than at a clinic or RMMCH. The most
common referrals made by the HIV clinic were to the HIV counsellor (100%), dietician (32.5%), social
worker (24%) and dentist (11.5%). However, of those that reported disability, less than half (45.5%)
were actually referred to any support services including audiologist, learning support, OT, optometrist,
PT, psychologist or SLT. Of those that were referred, 21% admitted to never accessing these services
due to financial (for transport or service) constraints, transport difficulties or cancellation of
appointment either due to patient illness or service provider cancellation. These reasons are similar
to the reasons Devendra et al. (2013) found in Malawi. Many studies have made proposals and
recommendations about early initiated, comprehensive, universal, regular and continual
neurodevelopmental assessment and treatment by allied health professionals (Abubakar et al., 2008,
2009; Banks et al., 2015; Devendra et al., 2013; Eley and Nuttall, 2007; Grover et al., 2007; Hilburn et
al., 2010, 2011, 2015; Hrapcak et al., 2016; Isanaka et al., 2009; Kandawasvika et al., 2011; Lowenthal
et al., 2014). Proposals and recommendations which have been brought to the attention of South
African health care professionals, policy makers and government. However, the results of this present
study indicate, that overall, very few children are referred and/or are accessing these services. Further

study needs to be conducted into the lack of referrals to determine if it is a lack of;

1) Straightforward referral and awareness that HIV management needs to shift from life-saving focus

to a holistic focus (Lowenthal et al., 2014).

2) Available and accessible resources and service provision in South Africa (Department of Social
Development et al., 2012; Donald et al., 2014; R. Govender et al., 2011; Hutchings and Potterton, 2014;
Jonker and Stellenberg, 2014; Lowick et al., 2012; Saloojee and Bamford, 2006; Smith et al., 2008).

3) Or, a combination of the two.

53.1 Audiology Referrals and Assessment
The HPCSA Early Hearing Detection and Intervention Programmes in South Africa Position Statement
2007 recommends universal new-born screening in hospitals and PHC facilities as well as many other
studies have expressed the need for ongoing surveillance for individuals who have a high risk of

hearing loss, such as children infected with HIV (Christopher et al., 2013; Govender et al., 2015; Harris
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et al.,, 2012; HPCSA, 2007; Hrapcak et al., 2016; Khoza-Shangase and Turnbull, 2009). Considering this,
the percentage of the current sample who reported visiting an audiologist was incredibly low (14.5%).
In addition none of the children who had audiological screening/assessments had had these
screening/assessments at a PHC clinic. This reflects Petrocchi-Bartal and Khoza-Shangase’s (2016)
findings, that formal hearing screenings were not being conducted at any PHC clinics in Gauteng and

one other province in South Africa, despite HPCSA guidelines and recommendations (HPCSA, 2007).

Of those whose caregivers/parents reported concern regarding hearing, only five (29.4%) children
were referred to an audiologist and six (18.2%) children with a reported speech difficulty were referred
for a hearing assessment. This is higher than the Ear Clinic referral rate Devendra et al. (2013) found
in their study. This low referral and assessment of children for a service that is intended to be universal
may be attributed to poor awareness of risk factors for hearing loss among paediatric physicians (Kanji
and Kara, 2013; Khoza-Shangase et al., 2010; Khoza-Shangase and Jina, 2013) or a possible lack of
hearing screening services at a primary health care level (Petrocchi-Bartal and Khoza-Shangase, 2016).
This lack of service is apparent as carers of 28 children (14% of entire sample) reported that they would

like to be referred to have their child’s hearing tested.

53.2 Optometry/Eye Clinic Referrals and Assessment
Literature has found that ocular manifestations of HIV occur in 23-67% of children (P. Govender et al.,
2011; Ikoona et al., 2003; Kestelyn et al., 2000; M’bongo Zindamoyen et al., 2013; Padhani et al., 2000;
Rutar et al., 2015), some of which are asymptomatic (P. Govender et al.,, 2011). Some of these
manifestations and have known long term implications as well as treatment side effects (Kurtz, 2006;
Paranjpe et al., 2016; Sheppard et al., 2016). As a result, studies have recommended mandatory,
regular, comprehensive ophthalmic examination for all children but most especially those who are
HIV-positive (P. Govender et al., 2011; Padhani et al., 2000). Considering this, it is surprising that 79.5%
of children in this study had never been assessed by an optometrist or an eye clinic. This percentage
is worrying considering the National Integrated School Health Policy states that all children will have
regular vision screening throughout their school years (DOH and DOBE, 2013). In addition, only 12
children (29%) who were assessed were assessed at school. Even more concerning is the small amount
of referral to ocular health services from health care service providers (14%) and of those with
caregiver-reported visual difficulties (n=17) only three children (17.6%) had been referred to an
optometrist and/or Eye Clinic. This is considerably lower than what was found in Malawi, where 57%
of those with reported visual difficulties had visited the Eye Clinic (Devendra et al., 2013). This
difference could relate to different protocols in place at the different study site locations, different
approaches to ocular health awareness among health care professionals and/or caregivers/parents,

or differences in vision screening services. Due to the high risk of visual difficulties in children living
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with HIV, visual screening should be an integral part of HIV treatment clinics and paediatric

management.

533 Physiotherapy and Occupational Therapy Referrals and Assessment
The role of physiotherapy and occupational therapy in assessing and managing children with HIV and
the subsequent neurodevelopmental fallout has been highlighted and in many studies it is coupled
with recommendations on regular developmental screening and follow-up services. (Baillieu and
Potterton, 2008; Banks et al., 2015; Hilburn et al., 2010, 2011, 2015, Potterton et al., 2009, 2016;
Tumusiime et al., 2015). However, it appears that these services are under-referred to and
underutilised (Devendra et al.,, 2013). Very few children reporting developmental delay and/or
physical difficulty were referred to physiotherapy and or occupational therapy services. These results
are similar to the referral rate children with physical disability experienced in Malawi (Devendra et al.,
2013). Of the children that had physiotherapy assessments with no follow up treatment (n=13), 53.8%
of these assessments were for research purposes only rather than referral due to developmental
concern. This lack of referral for children with HIV may be due to a lack of insight of the requirements
for early intervention and PT and OT referral by study site clinicians or that the focus of treatment is
still predominantly on survival and those children with more chronic and quality-of-life difficulties are
overlooked (Lowenthal et al., 2014). As PTs were seen more frequently during inpatient stays but less
frequently (once a month) for out-patients the limited referral and treatment may be due to a lack of

physiotherapy resources (personnel and financial) which limits a clinicians ability to refer.

OTs have a wide spectrum of expertise which aim to improve physical, sensory, functional,
participatory, cognitive and psychological well-being in children and adults (Joubert et al., 2008;
Lecuona et al., 2016; van Jaarsveld, 2014) and they have an important role in the management of HIV
(Joubert et al., 2008). Yet, only eight children (4% of sample) had ever been treated on an outpatient

and/or inpatient basis. More investigation is needed as to the lack of utilisation of these services.

PTs and OTs need to play an active part servicing paediatric HIV treatment clinics. Health care
professionals and caregivers should receive more information and training regarding
neurodevelopment and child development as well as potential red and yellow flags regarding
developmental problems. Regular developmental screening services for children living with HIV can
assist with earlier and better identification of developmental difficulties in order for early intervention

to take place and be beneficial.

534 Speech and Language Referral and Assessment
Due to the multilingual nature of children in schools in South Africa, recommendations have been

made for SLTs to be an integral part of schooling for all children attending public schools in South
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Africa (Kathard et al., 2011; Wium and Louw, 2013). The SASLHA has also indicated the need for SLTs
in neonatal care units, postnatal wards, PHC clinics and facilities, nursery schools, day care facilities
and pre-schools (Bardien et al., 2011). In addition, research has reported global language delay in the
majority (45-85%) of HIV-infected children between the ages of eight months and 16 years (Alcock et
al., 2016; Baillieu and Potterton, 2008; Brackis-Cott et al., 2009; Hattam et al., 2014; Van Rie et al.,
2008; Whitehead et al., 2014). Therefore, screenings for speech and language difficulties, should be a
regular feature of the management of children infected with HIV (Hattam et al., 2014). Considering
these recommendations and guidelines, it is concerning that only 6.5% of the sample had been
assessed by a SLT. Of those with a speech difficulty (n=33), only 30.3% were referred to an SLT and of
those with a hearing difficulty (n=17), only five (29.4 %) were referred to an SLT. Hattam et al. (2014)
found similar low referral rates in their Gauteng study and speculated that many South African medical
health practitioners are unaware of the implications of not referring children to speech and language
service and “are not cognisant of the important role that the speech-language therapist and
audiologist have in the assessment and treatment of the HIV infected child, as well as their role

within the interdisciplinary team” (Hattam et al., 2014, p. 375).

5.3.5 Psychologist and Learning Support Referral and Assessment
Primary cognitive and psychiatric problems such as neurocognitive delay, ADHD and depression
(Donald et al., 2014; R. Govender et al., 2011; Grover et al.,, 2007; Nozyce et al., 2006) as well a
secondary neurocognitive fallout, psychological and psychosocial complications (Amzel et al., 2013;
Bamford and Lyall, 2015; Gay et al., 1995; Grover et al., 2007; Lowenthal et al., 2014; Potterton et al.,
2016; T. D. Ruel et al., 2012; Sharp et al., 2015; Smith et al., 2008, 2012) are common in children
infected with HIV from an early age. Many studies have expressed how vital monitoring and ongoing
psychological care are in the management of children with HIV (Abubakar et al., 2008; Amzel et al.,
2013; Donald et al., 2014; R. Govender et al., 2011; Grover et al., 2007; Lowenthal et al., 2014; Lowick
et al., 2012; Smith et al., 2012). It is therefore disturbing, that only three children (1.5% of the entire
sample) in this study had been assessed by a psychologist or learning support services. Of the sample,
24 carers (12%) said they would like a referral for their child to a psychologist or learning support

service.

The “Flipster Support Club Tool” (Right to Care and Mwanandimai, 2015) covers mental health issues
such as stress, self-esteem and emotions, however, it is mainly aimed at adolescents. By the time a
child has become a teenager, cognitive and behavioural issues are already present with consequent
neurological changes and the opportunity for early prevention and interventions have been missed
(Mwaba et al., 2015). There is a need for improved awareness regarding the subtle but significant

cognitive difficulties a child living with HIV may be experiencing. Psychologists ought to be an integral
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part in the multi-disciplinary team managing children with HIV. Regular monitoring of a child’s mental
health should to be a requirement for children infected with HIV (Grover et al., 2007; Lowenthal et al.,

2014; Sherr et al., 2014b).

5.3.6 Barriers to referral, assessment and continued treatment
The researchers of this study found very similar barriers to therapy as Devendra et al. (2013) in Malawi
and similar studies based on rehabilitation of adults with HIV (Chetty and Maharaj, 2013; Cobbing et
al., 2014; Maddocks et al., 2018). According to the current study’s results, a lack of referral appears to
be the first barrier to receiving rehabilitative services. Maddocks et al. (2018) found this lack of
referrals were due to a poor understanding of roles and hegemony which prevent effective and
cohesive collaboration between professionals. In addition, Chetty and Maharaj (2013) identified
organizational differences, role restrictions and environmental structure as barriers to collaboration

between nurses and allied health professionals.

Barriers to attending assessment appointments and continuing with therapy include socioeconomic
factors. Transport was a common barrier. Either, obtaining transport was difficult, or the carer had no
money for transport or the service provider was too far which indicates expense in terms of time and
money. Considering patients travelled a mean of 26km to be at the clinic, this indicates that support
services are not easily accessible and available to this population. Furthermore, other caregivers
indicated that due to the distance, they were unable to acquire time off work to take their child to
support services. Allied health profession services need to be more widely available at PHC facilities
in communities (Chetty and Hanass-Hancock, 2015, 2014; Cobbing et al., 2017, 2014) as well as taking
an active role in multidisciplinary HIV clinic settings (Cobbing et al., 2013). The Chetty Model is
currently being researched to assist with collaboration between government health care providers
and the community to improve the model of care of people living with HIV (Chetty and Hanass-
Hancock, 2016, 2015, 2014; Hanass-Hancock and Alli, 2015). Discussion of the Chetty Model and its
benefits to managing children with HIV are beyond the scope of this paper, however it may prove to

be a useful tool in providing access of rehabilitative services to this population.

Another barrier is a lack of follow-up if the appointment is missed. Missed appointments were due to
a sickly carer or child or due to the provider cancelling. However, no follow-up date or referral are
given post cancellation. Systems should be put in place in the health sector to ensure patients are re-
issued with appointment dates and carers need education and awareness to take responsibility for
ensuring and requesting another appointment date. Very few caregivers/parents stopped attending
therapy because they felt it was not helping. However, caregivers/parents need to be educated and

awareness created regarding purpose and expectations of therapy. Furthermore, if caregivers would
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like to terminate therapy, they need to be aware to inform the therapist in order for follow-up to be

put in place, especially with regards to school placement and support.

5.4 Possible Factors Associated with Disability

54.1 Sample Size
Much of the research on childhood disability in HIV-infected children have been done on smaller
sample sizes. Data were collected and analysed on 200 children. Compared with other Southern
African studies on HIV and disability, this is only one of six studies found that have sample sizes more
than 100 participants (Range: n=122-380) (Devendra et al., 2013; Hrapcak et al., 2016; Potterton et
al., 2009; Samia et al., 2013; Sherr et al., 2017). As a result this study has more power than some
studies but less than others. Yet, the sample was taken from only one clinic which reduces

generalizability.

5.4.2 Age & Sex

Of the entire sample, the mean age was six years five months (SD: 2 years) and 50.5% of the sample
were male. The majority of studies conducted in sub-Saharan Africa have almost even ratios of
male/female. Some, like this study have marginally more males (Alcock et al., 2016; R. Govender et
al., 2011; Hoare et al., 2016; Jelsma et al., 2011; Potterton et al., 2016; Samia et al., 2013; Shead et al.,
2010; Smith et al., 2008), while slightly more papers have a minor female dominance in their samples
(Bagenda et al., 2006; Devendra et al., 2013; Hrapcak et al., 2016; Hutchings and Potterton, 2014,
Kandawasvika et al., 2011, 2015; Khoza-Shangase and Turnbull, 2009; Lowick et al., 2012; Peters et al.,
2014; Potterton et al., 2009; Ruel et al., 2012; Sadoh et al., 2007; Sherr et al., 2017; Torre et al., 2015;
Van Rie et al., 2008; Whitehead et al., 2014).

Although not significant, those who reported a difficulty were slightly older (mean: six years and eight
months) than those who did not report any disability (mean: six years and one month). This is
reminiscent of approaches to any chronic disease where new areas of difficulty will be identified over
time as the child grows and matures (Armstrong, 2006). No significant association was found between

sexes and those with disability or those without disability.

5.4.3 Weight & Height
Overall Z-scores for WAZ and HAZ were skewed to the left (i.e. below average) which is consistent with
other studies (McDonald et al., 2013; Potterton et al., 2016; Shead et al., 2010; Van Rie et al., 2008;
Whitehead et al., 2014). In total, 10.3% were underweight (WAZ Z-score <-2), 13.8% were stunted
(HAZ) and 4.7% were wasted (BAZ). This study found the same prevalence of underweight children
(10.3%) as Potterton et al. (2016) which is lower than other studies (Jesson et al., 2015; Seth et al.,

2017; Sherr et al., 2017; Van Rie et al., 2008). However, all the other studies were done in countries
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with lower SES than South Africa (Central Africa, DRC, India, Malawi and West Africa). The prevalence
of children with stunted growth in this study was much lower than other studies (Potterton et al.,
2016; Shead et al., 2010). The prevalence of wasting (<-2 BAZ Z-score) was the same as McDonald et
al. (2013) found in their study. Improved growth in children with HIV has been associated with health
worker and caregiver nutritional training and nutrition supplementation (Sunguya et al., 2017; Vazir
etal., 2013). The low prevalence of below average anthropometric data in this study may be attributed
to the 33% referral rate from clinic staff to a dietician and regular nutritional information talks, that
the caregivers receive in the clinic waiting room (Mwaba et al., 2015; Rose, 2017; Sunguya et al., 2014,

2017; Vazir et al., 2013).

WAZ Z-score was found to be significantly associated with the occurrence of disability (p = 0.014).
However, WAZ Z-score was significantly associated with birth weight and birth weight was found to
have no significant association when analysed in a logistical regression model. Therefore, these results
need to be interpreted with care due to the low number of recorded birth weights (n=136) and
differences in p-values. However, with care, a low WAZ Z-Score could be used to raise the index of
suspicion of children who may be experiencing functional and developmental disability as indicated

by other studies (Abubakar et al., 2009; Devendra et al., 2013; Hutchings and Potterton, 2014).

5.4.4 HIV Encephalopathy
Despite HIVE being a reliable predictor of disability (Everall et al., 2005; Mitchell, 2006; Shanbhag et
al., 2005; Smith et al., 2008, 2012), very few diagnoses were made (4%). It would be hopeful to deduce
that HIVE is declining with the advent of ART. However, the high prevalence of disability found in this
study disagrees and researchers are more inclined to agree with Donald et al. (2015) who report, that
imaging diagnosis is too expensive and clinicians tend to underdiagnose or avoid HIVE diagnosis all
together. Plateau and static HIVE tend to be under-recognised, which may be an explanation for the
lack of referral to support services experienced by this population (Donald et al., 2015). If HIVE
diagnosis improves, children with HIVE and therefore at risk for developing a disability could be better

identified with earlier and more prompt referral to support services.

5.4.5 Gestation and Mode of Delivery
Gestation and birth factors were explored to assess if there were associations between caregiver-

reported disability and these features.

No significant association was found between modes of delivery (natural versus C-Section) and the
occurrence of problems a child may experience. These results need to be interpreted with caution as
the incidence of natural delivery was high. Furthermore, there was no significant association between

gestation duration and occurrence of difficulty. The frequency of premature births as individual
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groupings (34-36 weeks and <34 weeks) were too small for analysis and as a result clustered into one
group (<37 weeks). This may have skewed results and hence these results should be interpreted with
caution. The low prevalence of premature births is interesting as studies have shown links between
maternal HIV and low gestational age (Arab et al., 2017; Uthman et al., 2017; Xiao et al., 2015; Zack et
al., 2014). This study was not able to assess the association of gestation and HIV status as all children
in the cohort were HIV positive. However, it appears that the low prevalence of premature births may
be in line with a Malawian study that found no significant association between premature delivery
and maternal HIV and ART (Chagomerana et al., 2017). More research is required to gain more insight

on this matter.

5.4.6 Birth Weight
A trend of significant association (p = 0.051) between low birth weight and disability was found.
However, when analysed in a logistic regression, an adjusted p-value indicated no significant
relationship (p = 0.300). These results should be interpreted with caution due to the low incidence of
ELBW and VLBW infants. These findings differ from other studies from developing countries, which
found an association between low birth weight and disability (Hutchings and Potterton, 2014; Walker
et al., 2007). Yet, children with their birth weight below 2500g and/or children born prematurely,
regardless of HIV status are at high risk for developmental difficulty and should be followed up at
developmental clinics (Acharya et al., 2016; Ballot et al., 2012; Broring et al., 2017; Jarjour, 2015;
Rogers and Hintz, 2016; Spittle and Treyvaud, 2016; Taylor and Clark, 2016). Moreover this population
of low birth weight infants, with an additional risk factor of HIV exposure and infection, need to be

monitored carefully for developmental problems and preventative intervention should be actioned.

5.4.7 ART & Clinical Factors
The overall pre-treatment and the most recent blood count data indicate that, immunologically, the
children in this study are doing well on cART (86% of the sample at the time of testing were not
immunosuppressed). This can be attributed to the early initiation of cART (median age of entire
sample was 10.5 months) (Shiau et al., 2017). A number of ART factors were investigated to establish

if there was an association between caregiver-reported disability and these elements.

5.4.7.1 Pre-treatment Blood Counts
No significant association was found between pre-treatment CD4 cell count and incidence of disability
or viral load and disability. This is consistent with the findings by Devendra et al. (2013). There was a
significant association (p = 0.021) between pre-treatment CD4% and the development of difficulty in
a child with HIV. Therefore, there may be an increased risk of developmental problems in children

with low pre-treatment CD4% (Hoare et al., 2016; Shanbhag et al., 2005).
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5.4.7.2 Age of starting, duration and defaulting treatment
A trend was noted that on average, children with disabilities started ART later in life, had been on ART
for longer and had defaulted treatment more often. However, no statistically significant associations
were found between any of these factors and the presence of disability which is in line with findings

by Devendra et al. (2013) in Malawi.

5.4.7.3 Maternal ART
No significant association was found between maternal ART during gestation and the occurrence of
disability in their child. This is in contrast to other studies which have shown an association (Arab et
al., 2017; Powis et al., 2016; Uthman et al., 2017; Xiao et al., 2015; Zack et al., 2014). This study agrees
with results of Chagomerana et al. (2017) that found no significant association between maternal ART
intake and premature birth and/or low birth. However, this study did not include HIV exposed but
negative children in the sample, where studies analysing the risk of maternal ARV treatment on
prematurity and/or birth weight included both, HIV exposed but negative and HIV exposed and

positive children in their sample (Powis et al., 2016; Uthman et al., 2017).

5.4.8 Childhood and/or Opportunistic Infections and Hospital Admissions
Skin disorders were the most common childhood and/or opportunistic disorder/infection (53.5%). TB
was the second most common (37%) followed by lower respiratory tract infections (LRTI) (24.5%) and
upper respiratory tract infections (24%). There was a significant association between TB infection and
the presence of disability in children with HIV (p = 0.003). This indicates that the TB infection can be a
trigger for developmental screening (Devendra et al., 2013). This study’s findings link in with previous
literature, as historically, TB and HIV have always been intertwined, with up to 56% of children with
TB being co-infected with HIV (Rabie et al., 2015). Mycobacterium tuberculosis can activate latent HIV
in monocytes and drug interaction can make managing co-infection difficult (R. Govender et al., 2011).
In addition studies show TB has strong connections with disability as it is the most common cause of
meningitis (van Toorn and Solomons, 2014; Wolzak et al., 2012) and CNS fallout due to factors such

as tuberculomas (van Toorn and Solomons, 2014).

Low pre-treatment CD4% was significantly associated with TB and disability. Therefore with earlier
treatment thereby, increasing CD4% as early as possible in a child this may reduce the risk of the child
developing TB and/or disability (Benki-Nugent et al., 2015). As TB is an indicator and potential risk
factors, children with HIV and a history of TB should be carefully monitored for developmental

difficulty.

LRTIs were the third most common opportunistic infection. A quarter of the sample had had previous

or recurrent LRTIs. A significant association was found between LRTI and caregiver-reported disability.
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This association may be due to the diagnosis of LRTI before TB was officially diagnosed, however, LRTI
and TB were not significantly associated. Alternatively, it may be due to the nature of the chronicity
of LRTl in children with HIV (Graham, 2003; Zar, 2004) and the resultant impact of a child’s quality of

life and developmental potential (Armstrong, 2006).

5.4.8.1 Orphanhood
Three quarters of the sample had been brought by one of their parents to the clinic and 17.3% of the
sample were orphans and being cared for by grandmothers, aunts or foster parents. This is
comparable to two other similar findings, Devendra et al. (2013) and Potterton et al. (2009) which
found orphan status among HIV-positive children to be 14% and 16.73% respectively. Some studies
conducted in sub-Saharan Africa documented orphan status, as ranging from 8.6% to 31.1% (Hrapcak
et al., 2016; Lowick et al., 2012; Sherr et al., 2017; Smith et al., 2008; Van Rie et al., 2008). However,
no significant association was found between orphanhood and caregiver-reported disability.
Devendra et al. (2013) had similar findings. However, caregiver-reported information is a common
confounding element in studies and caregivers of orphans may not be aware of their child’s

developmental history.

549 Socioeconomic Status
Three quarters of the sample came from households earning less than R6500 a month (Mean = R3300).
A median of four people (mean: 4.5) lived in each household. This means that 92 (45.9%) children are
living below the 2017 LBPL (R758pp/month) and 118 (60.2%) were living below the UBPL
(R1138pp/month) (Stats SA, 2017b). This is higher than the overall 2015 South African statistics which
found 55% of South Africans were living below the UBPL and 33.3% of people living in Gauteng were
living below the UBPL. As the HIV clinic service at the study site is part of the public sector, it is
expected that the sample will be, on average, be poorer than whole population statistics. Although
this value is high, Devendra et al. (2013) found their sample to be poorer, where 57% of their HIV
exposed and infected cohort had a household monthly income of less than +-R706pp/m. Sherr et al.
(2017) found six household members on average while the majority of Devendra et al.’s (2013) study
had 4-6 people per household. Caregivers/parents who reported difficulty in their child came from
homes with lower mean household monthly income than caregivers/parents of children with no
disability. Yet, there was still no significant association between household income and disability in

children with HIV (p = 0.127).

The distribution of main caregiver education was relatively even, 22% had a Grade 7-9 education, 24%
had finished matric or received vocational training and a third of the main caregivers had a Grade 10-

11 level of education. However, it is interesting to note that 76% of all main caregivers never finished
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school. This prevalence is similar to some studies conducted in South Africa (Baillieu and Potterton,
2008; Smith et al., 2008; Torre et al., 2015) although it is almost double than the prevalence found
than other studies conducted in Malawi and Zimbabwe (33.85 — 46.57%) (Devendra et al., 2013;
Hrapcak et al., 2016; Kandawasvika et al., 2011).

Overall, the caregiver/child pairs within this study’s sample had similar socioeconomic backgrounds
to each other and to samples from some South African studies (Baillieu and Potterton, 2008; Potterton
et al., 2009; Smith et al., 2008). However, SES appears to vary when comparing this study’s sample to
other samples from other African countries, such as Malawi (Devendra et al., 2013; Hrapcak et al.,
2016) or Zimbabwe (Hutchings and Potterton, 2014; Kandawasvika et al., 2011) as there are

differences in residence location, household income and main caregiver education. .

There is no doubt that SES and consequently environment play a role in child neurodevelopment as
well as HIV status (Figure 2.2) (Boivin et al., 2015; Manomano and Selebogo, 2017) and this interaction
contributes to a cycle of poverty, poor development and poor health (Bachmann and Booysen, 2003;
Manomano and Selebogo, 2017; Omotoso and Koch, 2017). However, Devendra et al. (2013) agreed
with Simkiss et al. (Simkiss et al., 2011) that neither household income nor caregiver education had
any association with disability among children living with HIV. This study found the same. A possible
reason for this may be that the samples were found to have similar SES in the form of caregiver
education and household income. Ultimately, in South Africa, children who are born with HIV are
generally from low SES populations and therefore, whether disability and developmental difficulty are
due to HIV, low SES, or a combination of the two, these children are shown to have a poor quality of
life resulting in affected development and limited potential which perpetuate the poverty cycle
(Manomano and Selebogo, 2017). Health and education systems need to be put in place to support

these children to encourage maximum developmental potential.

5.5 Outcome Measures

Few studies in Southern Africa have looked at the disability in this age range of children with HIV. The
TQSD (Appendix 7) was an appropriate tool to screen these children for disability in low resource
settings (Durkin et al., 1994, 1995; Gottlieb et al., 2009; Ibrahim and Bhutta, 2013; Mung’ala-Odera et
al., 2006). It has successfully been used in South African studies (Couper, 2002) and in HIV studies
(Devendra et al., 2013). The TQSD was used on a once-off basis, where the parent or caregiver is used
as a proxy to assist screen their child for disabilities. In ten questions, the caregiver is asked to compare
their child’s functional ability to his or her peers in a range of developmental domains. This is useful,
as it is free, quick to administer with a high sensitivity for developmental disabilities (Durkin et al.,

1994). However, it is not an assessment tool and results will not be as sensitive or specific as an
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assessment tool. This is evident as studies using assessment tools have found a higher prevalence of
disabilities in children with HIV than studies using caregiver/parent proxy screening tools. Despite
these findings, critique of the TQSD is that it has displayed a high false positive for those on the milder
spectrum of visual, hearing (Durkin et al., 1995) and cognitive impairments (Thorburn et al., 1992). As
a result, findings in these areas need to be interpreted with prudence. Despite the TQSD being
designed for poorly-resourced environments, more research needs to be conducted into the

psychometric properties of the TQSD in South Africa.

Due to the variety of languages spoken at the clinic, a translator was employed to directly translate
the TQSD, the General Additional Questionnaire and Socioeconomic Questionnaire to the caregiver in
the language of their choice. This may have resulted in confounding factors, as each translation of the
TQSD was not standardised. Although, as the interview was carried out on a one-on-one basis and

caregivers had the opportunity to qualify any questions they did not understand.

5.6 Limitations
Every endeavour was made within the resource boundaries to ensure that the authors reduced
confounding variables. However, limitations still exist. Many limitations have been discussed in the

body of this chapter. Further limitations not yet, discussed include;

e A case-controlled study would have provided a more accurate comparator group.

e The TQSD has not been officially validated in South Africa and neither have the
individualised verbal translations.

e Data were taken from clinic files which may not be as comprehensive in terms of medical
history as hospital files.

e The TQSD is a caregiver proxy screening tool which is not as sensitive as a comprehensive
developmental assessment.

e Drawing comparisons in the literature is challenging due to the inconsistencies in outcome

measures used in research.

5.7 Implications

The prevalence of developmental difficulties and disabilities in children infected with HIV was more
than 50% in this study. Of those children more than half of them had more than one disability
however, less than half of those who reported any difficulty had been referred and/or accessed allied
health profession services. With the advent of successful HIV treatment, HIV has become a chronic
disease and the management of children infected with HIV needs to shift from a purely life-saving

focus to a habilitative, chronic and quality-of-life focused management. Policy makers and health care
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professionals need to advocate for financial and personnel resources that will allow holistic

multidisciplinary management and universal developmental screening services for all children with

HIV as well as early identification and appropriate intervention for those children with complications.

This is vital
distribution

TB and/or

considering the multi-systems nature of disability in children with HIV. Figures on the
of developmental difficulty and disability can assist with planning of service provision and

LRTI diagnosis or low pre-ART CD4% can be used as indicators for developmental

assessments. Without the assistance of allied health professionals such as audiologists, dieticians,

psychologists, PTs, OTs and SLTs, all children infected with HIV are likely to suffer a considerably

decreased quality of life.

5.8 Recommendations

5.8.1
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Clinical
Universal screening and assessment of all children with HIV by audiologists, occupational
therapists, optometrists, PT, Psychologists and speech and language therapists should be
a regular part of the management of children with HIV.
The TQSD is a time and cost effective screening tool that could be administered in a
waiting room and can assist with identification for further investigation and/or referral.
However, its limitations as a screening tool must be acknowledged and it cannot be used
in lieu of a thorough assessment.
Clinicians should be aware of more subtle factors that can affect development and quality
of life in children infected with HIV. These elements are no less important than survival.
Audiologists, psychologists, PTs, optometrists, OTs and SLTs need to take an active partin
the multidisciplinary team approach to managing children with HIV. These professionals
should be activists in;

a. Promoting their role in the management of children living with HIV

b. Providing education/in-house training to health care providers regarding referral
requirements, distributing research regarding neurodevelopment, child
development, vision and hearing difficulties that HIV-positive children may be
experiencing.

c. Providing clinic information talks and lectures aimed at caregivers/parents on
awareness regarding regular vision and hearing tests as well as gross motor, fine
motor, sensory, cognitive and behavioural yellow and red flags.

d. Provide developmental screening services (including hearing & vision) at HIV
clinics and PHC facilities.

e. Provide consulting services at HIV clinics and PHC facilities.



5.8.2

5.8.3

Better clinical diagnosis of HIVE in order to identify areas of need and predict disability.
Some caregivers/parents are aware of services provided. Clinicians should ask
caregivers/parents if they think their child needs referral to allied health professionals.

Caregivers/parents need also to be empowered to request referral to these services too.

Research
Due to the success of ART, children living with HIV will now become adults who need to
function optimally in society. Further longitudinal studies need to be done to understand
the long-wave consequences of HIV, to give a complete picture of the impact on
development and the implications for a contributing and productive adult.
The TQSD has been shown to have a high chance of false positives. However, this study
found that the prevalence of disability in its sample was lower than that found in studies
using assessment tools. The TQSD needs to be validated and it psychometric properties
assessed with regards to the South African context.
Research is needed into whether the incidence of HIVE is diminishing or if it is
underdiagnosed is needed.
In order to support policy makers in providing appropriate resources, longitudinal
research is needed on the cost/benefit of providing appropriate early intervention in
children with HIV which will enable them to become a well-functioning adult member of
society which could help to break a poverty cycle.
The effect of ART on foetal and neurodevelopment and consequent gestational age and
its relation to the long term development of a child is an area where more research is

required.

Service provision
The involvement of all allied health professionals in the multidisciplinary management of
children infected with HIV should be common practice.
Patients need better, more regular access to allied health professionals in tertiary,

secondary and particularly primary facilities.

e Government and policy makers should ensure adequate financial and personnel resources to

assist with this service provision.

The conclusions that may be drawn from this study will be presented in Chapter Six.
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CHAPTER 6

6. CONCLUSION

“Where once our treatment aim for children with HIV was to prevent death, our focus now is on

optimizing health for adulthood.” (Bamford and Lyall, 2015, p.187).

With the improvement in ARV-therapy and improved immunological control, HIV has become a
chronic disease. There is a plethora of research linking HIV and poor development and disability in all
domains. This research, includes recommendations for holistic multidisciplinary management of
children infected with HIV in order to ensure they meet their best developmental potential. The
purpose of this cross-sectional study was to determine the prevalence of disability in children infected
with HIV as well as to assess if these children were being referred and accessing support services and
if not, why not. The presence of difficulty and disability was determined by using the Ten Question

Screen for Disability.

More than half the caregivers/parents reported that their child was experiencing a difficulty in one or
more domains, including development, physical, visual, auditory, speech and language, cognitive
and/or behavioural. This indicates the multi-systems nature of the disabilities, children living with HIV

are at risk of developing.

More than 50% of children with reported disability, had never been referred to allied health
professionals. Lack of finances for transport and/or service, lack of time off work, transport difficulties
and no follow-up appointment post appointment cancellation were reasons for not attending
appointments if referral had been made. More than half of the sample requested referral to support

services for screening or assessment of developmental concerns.

This study echoed findings of previous studies that low pre-treatment CD4%, history of TB and/or LRTI
could be indicators of increased risk of developmental delay and disability but indicators of SES,

household income, parental education and orphanhood found were not predictive.

This study confirms that children infected with HIV have an increased likelihood of experiencing
developmental difficulty and disability but are not receiving the required support. The management
of children with HIV needs to shift from purely a life-saving focus and more towards incorporating a
more holistic, quality of life, multi-systems and multidisciplinary approach to care. Allied health

professionals need to take an active role in the multi-disciplinary paediatric HIV management team.
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Education and creating awareness among medical professionals and caregivers alike regarding the
importance of neurodevelopment and child development in children infected with HIV as well as their
role, as a support service, in optimising children’s potentials. Early identification and intervention in
all spheres of development is required for these children to achieve maximum developmental

potential.

Political, social, financial, health and education sectors need concomitant commitment to enable HIV
services to respond to the evolving multi-systemic and wide-ranging needs of a developing child who
is infected with HIV. This amalgamated approach is vital to be able to provide these holistic services

at a community, clinical and policy level.
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3. APPENDICES

Appendix 1:

Table 8.1: Table of definitions

Term

Definition

Neurodevelopment

Growth and development of the neuronal networks and pathways

(Boivin et al., 2015; Maes, 2016; Merrian-Webster, 2017).

Child Development

The simultaneous development of motor (gross and fine), sensory,
speech, language, emotional, behaviour and cognitive processes (Boivin

et al., 2015; Couper, 2016).

Developmental Delay

Below norm scores on developmental measurement tools and
perceptions of the parent/caregiver that their child is not achieving

milestones within universal and family norms

Disability

An umbrella term, covering impairments, activity limitations, and
participation restrictions. An impairment is a problem in body function
or structure; an activity limitation is a difficulty encountered by an
individual in executing a task or action; while a participation restriction
is a problem experienced by an individual in involvement in life

situations (WHO, 2011). “Disability” is on a spectrum of mild to severe.

Habilitation

“Assisting of a child with achieving developmental skills when
impairments have caused delaying or blocking of initial acquisition of the
skills. Habilitation can include cognitive, social, fine motor, gross motor,
or other skills that contribute to mobility, communication, and
performance of activities of daily living and enhance quality of life.”

(O’Toole, 2003)

Rehabilitation

“The process of restoring a person's ability to live and work as normally
as possible after a disabling injury or illness. It aims to help the patient
achieve maximum possible physical and psychological fitness and regain
the ability to be independent. It offers assistance with the learning or
relearning of skills needed in everyday activities, with occupational
training and guidance and with psychological readjustment.” (O'Toole,

2003)
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Appendix 2:

Table 8.2: Outcome measurement tools used in studies on children infected with HIV.

Measurement Tool

Study where tool is used

Aberrant Behaviour Checklist

R. Govender et al., 2011

Ages & Stages Questionnaire

Rice et al., 2013;

Bayley Infant Neurodevelopmental
Screener

Kandawasvika et al; 2011

Bayley Scales of Infant Development |, II
and Il (BSID)

Gay et al.,, 1995; Foster et al.,, 2006; Drotar et al., 1997 and
Petersen 1999 as cited in Abubakar et al., 2008; Van Rie et al.,
2008; Baillieu and Potterton., 2008; Potterton et al., 2009;
Alimenti et al.,2010; Shead et al., 2010; Hillburn et al., 2011;
Kandawasvika et al.,, 2011; Hutchings and Potterton., 2013;
Whitehead et al., 2014;

Beery-Butkenica Developmental Test of
Visual-Motor Integration

Smith at al 2008

Bruininks-Oseretsky Test of Motor
Proficiency (BOTMP)

Ruel et al., 2012

Buffalo-lll Informal Voice Rating Scale

Makar et al., 2012;

Child Behaviour Checklist

Grover et al., 2007;

Child Depression Inventory

Sherr et al., 2017

Child Status Index Tool

Sherr et al., 2017

Clinical Evaluation of Language
Functioning -IV edition

Rice et al., 2012

Clinical Neurological Examination

Foster et al., 2006; R.Govender et al., 2011; Samia et al., 2012;

Corsi Block Test

Walker et al., 2013;

Denver Il Developmental Screening tool

Boivin et al., 1995 as cited in Abubakar et al., 2008; R.Govender
et al., 2011;

Draw-a-Person test

Sherr et al., 2017

Early Childhood Screening Profiles

Ruel et al., 2012

Fagan test of infant development

Ruel et al., 2012

Frenchay Dysarthria Assessment

Makar et al., 2012;

Griffiths Scales of Mental Development

Angelini et al., 2000; Smith et al., 2008; Laughton et al., 2012;
Lowick et al., 2012; Potterton et al., 2016

Gross Motor Function Classification
System (GMFCS)

Foster et al., 2006;

Infant Gross Motor Screening Test

Hilburn et al., 2015

International Classification of Functioning,
Disability & Health (ICF)

Myezwa et al., 2009;

Kauffman Assessment Battery for Children
(K-ABC)

Boivin et al., (1995) as cited in Abubakar et al., 2008, Bagenda et
al., 2006; Ruel et al., 2012

MacArthur-Bates Communicative
Development Inventory - Local Adaptation

Rice et al., 2013; Alcock et al., 2016

McCarthy Scales of Children’s Abilities

Kandawasvika et al., 2015

Molteno Scale

Samia et al., 2012

Movement-ABC-2

Benjamin et al., 2015

Neuropathy Symptom Score

Peters et al., 2014;
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Peabody Developmental Motor scales

Jelsma et al., 2011; A. Van Rie et al., 2008

Pediatric Quality of Life Inventory

Devendra et al., 2013; Hrapcak et al., 2016; Sherr et al., 2017

Photo Articulation Test Il

Makar et al., 2012;

Raven Progressive Coloured Matrices

Smith at al., 2008; Walker et al., 2013;

Raven's Standard Progressive Matrices

Boyede et al., 2013

Receptive-Expressive Emergent Language
Scale

Makar et al., 2012;

Scale for Early Communication Skills

Makar et al., 2012;

Self-developed measures

Msellati et al., (1993) as cited in Abubakar et al., 2008; Walker et
al., 2013; Benki-Nugent et al., 2014; Sherr et al., 2017

Snijders-Oomen Non-verbal Intelligence
test for Children and Adolescents

Koekkoek et al., 2008;

Strengths and Difficulties Questionnaire

Sherr et al., 2017

Ten Question Screen for Disability

Devendra et al., 2013

Test of Everyday Attention for Children
(TEACh)

Walker et al., 2013;

Test of the Reception of Grammar

Smith at al 2008

Test of Variables of Attention

Ruel et al., 2012

The Adaptive Behaviour Assessment
System

Smith et al., 2012

The Harris-Goodenough-Draw-A-Person

Smith at al., 2008

Vineland Adaptive Behaviour Scales

Alimenti et al., 2010

Wechsler Intelligence Scale for Children
(WISC) 1l & IV edition

Angelini et al.,, 2000; Martin et al., 2006; Smith et al., 2012;
Walker et al., 2013; Crowell el al., 2015; Lazerus et al., 2015;

Wechsler Preschool and Primary Scale of
Intelligence

Angelini et al., 2000; Lazarus et al., 2015
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Appendix 4:

RMMCH and ESRU Permission letters for conducting this study at ESRU clinic

GAUTENG PROVINCE NS

) REPUBLIC OF SOUTH AFRICA

RAHIMA MOOSA MOTHER AND CHILD HOSPITAL
Enquiries : Dr Edward Hank

Tel . (011) 470 9030/1
Fax . (011) 477 4117
Email . Edward.Hank@gauteng.gov.za

Faculty of Health Sciences
University of the Witwatersrand

Dear Ms. Hodges

RE: PREVALANCE OF DISABILITY IN A COHORT OF HIV-INFECTED CHILDREN ATTENDING AN

URBAN PAEDIATRICS HIV CLINIC IN JOHANNESBURG, SOUTH AFRICA

Permission is granted for you to conduct the research as indicated in the title above.

The terms under which this permission is granted is contained in the Researcher Declaration

form that you have signed. Failure to comply with these conditions will result in the withdrawal
of such permission.

Itis crucial for you to inform the Research Coordinator, Karen Marshall of the actual start and
end dates of your study. This could be done by e-mail.

Should the study commence more than 12 months after receipt of this approval letter you will
have to go through the process of applying again.

You are strongly advised to keep a signed copy of the declaration form so as to ensure that the
terms of this agreement are complied with at all times. -

Yours sincerely,

=

DREDWARD HANK
Clinical Manager
2016:06:13

ADDRESS: Crr. FUEL & OUDSTHOORN STREET CORONATIONVILLE 2093/ PRIVATE BAG X20 NEWCLARE 2112 JHB
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Shane Hodges =shanehodges55@yahoo.com=

Reply-To: Shane Hodges =shanehodges55@yahoo.com=

To: Shane Brassell =shanebrassell@agmail com=
From: Lesley Rose <LesleyRose@wits.acza=
To: "shanehodges55@yahoo.com” <shanehodgess5@yahoo.com=; "Karen Marshall@wits.ac.za” <Karen.Marshall@wits.ac.za=; "Joanne.Potteton@wits.ac.za” <Joanne.Potterton@wits.ac.za=
Cc: "Renate.Strehlau@wits.ac.za™ <Renate. Strehlau@wits.ac.za=; "karltechnaui@gmail.com™ <karltechnau@gmail.com=

Sent: Tuesday, May 24, 2016, 1:16:21 PM GMT+2
Subject: RE: Requested Documents for Permission to conduct dada collection

Good day Shane

Permission is granted from Empilweni Clinic for the research and access to records.

Karen will you check whether additional permission is required from the hospital please. If so will you please forward the details to Shane.

Thank you

Kind Regards

Lesley Rose

Assistant Manager

Empilweni Clinic

Rahima Moosa Mother and Child Unit
Tel: 011470 9424

Cell-0829340446

Email-Lesley Rose@wits.ac.za
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Appendix 5:
Information Sheet

Prevalence of Disability in a Cohort of HIV-Infected Children attending an

urban paediatric HIV clinic in Johannesburg, South Africa

Dear Parent/Caregiver/ Guardian

My name is Shane Hodges. | am currently conducting my Masters research at Rahima Moosa Mother
and Child Hospital. In this study, | would like to find out how many children living with HIV have any
difficulties or disabilities and whether they are able to access rehabilitation services.

What is involved?

If you are willing, | would like to interview you about your child and your home. The first survey is a
set of 10 questions, called the TQSD, with Yes/No answers followed by a questionnaire about your
child’s history and about your home. If any of the questions on the TQSD are answered with “Yes,” an
additional questionnaire will be added which askes about any difficulties your child may be
experiencing. The questionnaires should take about 20minutes or less to fill in.

Participation is voluntary and participants will receive no compensation for their time.

Confidentiality

Information about you, your child and your family will be kept safe and confidential. All information
obtained will be used for the study purposes only. No names will be put on any of the study sheets or
results.

Participation & Withdrawal

You or your child has the right to decline participation in this study. You or your child may withdraw
from this study at any time. Choosing not to participate or withdrawing will not affect the clinical care
you receive at Rahima Moosa Hospital.

If you and your child are willing to participate in this study please sign the consent form provided. If
your child is over 5 years old, he/she will also be required to sign an assent form.

Thank you for taking the time to read this.
If you have any further questions or worries, please ask me at any point during the interview.
Thank you,

Kind Regards

Shane Hodges Joanne Potterton

(Physiotherapist) (Supervisor)
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Appendix 6:

Parental/Caregiver Consent Form

Research Title: Prevalence of Disability in a Cohort of HIV-Infected Children attending an urban
paediatric HIV clinic in Johannesburg, South Africa

I (Name) have read the information sheet and understand the purpose of
the study. All my questions have been answered regarding this study.

| give/ do not give (please circle your choice) consent to participate in an interview for this study. | am
aware that | or my child may withdraw at any time without any consequences.

Child’s folder number:

(Parent/ Guardian Signature) Date

Researcher Signature Date
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Appendix 7:
Prevalence of Disability in a Cohort of HIV-Infected Children

attending an urban paediatric HIV clinic in Johannesburg, South

Africa
QUESTIONNAIRES
Date: / /2016
Child’s Folder number:
Child’s date of birth: Child’s age:

Relationship of caregiver at the clinic to the child:
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TEN QUESTION SCREEN FOR DISABILITY

Screen Yes No

S1 | Compared with other children, does or did your child have any
serious delay in sitting, standing or walking?

S2 | Compared with other children, does or did your child have any
difficulty seeing in the daytime or at night?

S3 | Does your child appear to have any difficulty hearing? (uses hearing
aid, hears with difficulty or completely deaf)

S4 | When you tell your child to do something, does he/she seem to
understand what you are saying?

S5 | Does your child have difficulty in walking or moving his/her arms
or does he she have weakness or stiffness in the arms or legs?

S6 | Does the child sometimes have fits, become rigid or lose
consciousness?

S7 | Does your child learn to do things like other children his/her age?
S8 | Does your child speak at all? (Can he/she make him or herself
understood in words? Can they say any recognisable words?)

S9 | For 3-9 years olds: Is the child’s speech in any way different from
normal (not clear enough to be understood by people other than the
immediate family?)

S10 | For 2 year olds: Can your child name at least one object (e.g. an
animal, a toy, a cup, a spoon)

S11 | Compared with other children of the same age does your child appear

in any way mentally backward, dull or slow?

http://disabilitymeasures.org/tenguestions/(Belmont, 1984; Maenner et al., 2013

131 |Page

; Stein et al., 1986)



Appendix 8:

GENERAL ADDITIONAL QUESTIONNAIRE

PRENATAL HISTORY:

Were you on ARVs during pregnhancy? Yes / No

Were there any problems during pregnancy, such as illness, fainting, bleeding, anaemia or operations?
If yes please describe:

DELIVERY & BIRTH:

Was the pregnancy full term? If not what was the child’s  gestation
age:

Was the delivery normal? (Breech, Caesarean)

Were there any problems at birth?

SCHOOL:
Is your child at school? Yes / No

What class/grade are they in?

Have they passed every year? Yes / No

If no; how many years have they repeated?

CLINICAL FACTORS
(Information gathered from the child’s clinical file & Road to Health Chart)

Age of diagnosis with HIV:

Does the child have a previous diagnosed clinical encephalopathy? Yes / No

What age was HAART started?

What was the CD4 count before implementation of HAART:
Growth parameters before treatment started:

=  Weight

o AtBirth:

o Growth percentile:
=  Height

o AtBirth:

o Growth percentile:
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= Head circumference
o At Birth:
o Growth percentile:

How many times has the child been hospitalised?

What type of treatment adherence is followed?
[] Good

[] Poor/sporadic

[] Failed

Opportunistic Infections/diseases experienced by the child.
[] Meningitis

[ Tuberculosis

[] Toxoplasmosis

[] Cytomegalovirus

[] Otitis Media

[] Other:

Have the doctors told you that your child has any other diagnosis/ problems apart from HIV?
[] Cerebral Palsy

[] Developmental delay

[] Cognitive delay

[] Peripheral Neuropathy

[] Epilepsy

[ ] ADHD

[] Other:

Vision
Has the doctor ever told you to have your child’s vision tested? Yes / No

Has your child’s vision ever been tested? Yes / No
If yes;

When was it last tested?
[J < 3months ago

[ ] 3-6months ago

[] 6-12 months ago

[] >12 months ago

How easy is it to get your child’s vision tested?
[] Very easy
[] Somewhat easy
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[] Difficult

L] Very difficult
Why?

Hearing
Has the doctor ever told you to have your child’s hearing tested? Yes / No

Has your child’s hearing ever been tested? Yes / No
If yes;

When was it last tested?
[J] < 3months ago

[] 3-6months ago

[] 6-12 months ago

[] >12 months ago

How easy is it to get your child’s hearing tested?
[] Very easy

[] Somewhat easy

[] Difficult

[ ] Very difficult
Why?

Physiotherapy
Have the doctors ever told you to see a Physiotherapist?

Yes/ No

Has your child ever been seen/assessed by a Physiotherapist?
Yes/No

If Yes;

What do you think Physiotherapy is? What has Physiotherapy done for your child?

Does your child currently receive therapy?
Yes/No
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If No; Why did you stop?

[] Difficult to get to the therapist
[] Transport
[] Cost

[] Discharged

[] Forgot follow up date

[ Not helping

[] Other:

How often does your child see the Physio?
[ ] 1x week

[] 1x month

[] Every 6 months

[] 1x a year

Where do you receive therapy?
[] At Home

[] At the clinic

[] At the hospital

[] Other:

How easy is it to get to Physiotherapy?
[] Very easy

[] Somewhat easy

[] Difficult

[ ] Very difficult

How long does it take you to take your child to therapy and come back?

Do you think the Physiotherapy is helping your child?
[] Yes

[] No

[] I'don’t know

What do you think would make it easier for you to see the Physiotherapist?
[] Physiotherapist closer to my home

[] Transport available

[] SMS reminder of appointment date

[ ] Speaking the same language at the therapist

[] Other:

Occupational Therapy
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Have the doctors ever told you to see an Occupational Therapist?
Yes/No

Has your child ever been seen/assessed by an Occupational Therapist?
Yes/No

If Yes;

What do you think Occupational Therapy is? What has Occupational therapy done for your child?

Does your child currently receive therapy?
Yes / No

If No; why did you stop?

[] Difficult to get to the therapist
[] Discharged

[] Forgot follow up date

[] Not helping

[] Other:

How often does your child see the OT?
[ 1x week

[] 1x month

[ Every 6 months

[J 1x a year

Where do you receive therapy?
[] At Home

[] At the clinic

[ At the hospital

[1 Other:

How easy is it to get to Occupational therapy?
[1 Very easy

[ Somewhat easy

! Difficult

[J Very difficult

How long does it take you to take your child to therapy and come back?

Do you think the Occupational therapy is helping your child?
[ Yes

I No

[1 I don’t know

What do you think would make it easier for you to see the Occupational Therapist?
[] I'don’t know

[] Therapist closer to my home

[] Transport available

[] SMS reminder of appointment date
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[ ] Speaking the same language at the therapist
[] Other:

Speech Therapy
Have the doctors ever told you to see a Speech Therapist? Yes / No

Has your child ever been seen/assessed by a Speech Therapist? Yes / No
If Yes;

What do you think Speech Therapy is? What has Speech Therapy done for your child?

Does your child currently receive therapy?
Yes / No

If No; why did you stop?

[] Difficult to get to the therapist
[] Discharged

[] Forgot follow up date

[] Not helping

[] Other:

How often does your child see the ST?
[ 1x week

[] 1x month

[] Every 6 months

[] 1x a year

Where do you receive therapy?
[] At Home

[] At the clinic

[] At the hospital

[] Other:

How easy is itto get to ST?
[] Very easy

[ ] Somewhat easy

L] Difficult

L] Very difficult

How long does it take you to take your child to therapy and come back?

Do you think Speech Therapy is helping your child?
[] Yes
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(] No
(] I don’t know

What do you think would make it easier for you to see the Occupational Therapist?
[] Idon’t know

[] Therapist closer to my home

[] Transport available

[ ] SMS reminder of appointment date

[ ] Speaking the same language at the therapist

[] Other:

Medication

Is your child on any medication other than ARV?
L] Yes

[] No

(] I don’t know

If Yes;

Where do you get the medication?
[] At a local pharmacy

[] At the clinic

[] At the hospital

[] Other:

How easy is it to get the medication?
[] Very easy

[] Somewhat easy

L] Difficult

L] Very difficult

How long does it take you to fetch the medication?

Other
Have you as the parent/carer ever been offered any counselling services because of your child’s
difficulty? Yes / No

Avre there any other services you have used in the past?
[] Dentist

[] Psychologist

[] Counsellor

[] Traditional healer/Sangoma

[] Other;

138|Page



Avre there any services that you would like to be made available to you and/or your child?
[] Dentist

[] Psychologist

[ Counsellor

[] Play Therapist

[] Traditional healer/Sangoma

[] Other;

If Yes to S1 &/or S5: Gross/Fine Motor skills

Please describe your child’s difficulty:

GMFCS level (if applicable): Level 1, 2, 3,4, 5

Does your child need anything to help them move?
[ ] Crutches

(] Walking frame

[ ] Wheelchair/pram

[] Splints

If Yes to S2: Vision

Please describe your child’s difficulty:

L] Visually Impaired

[] Blind

[] Eye movement difficulties (e.g. strabismus)

Has your child been told to wear glasses? Yes / No
If yes, does your child wear glasses? Yes/ No

If No; Why not?

If Yes to S3, S4, S8 and/or S9/S10: Hearing, Speech and Language

Please describe your child’s delay or difficulty:
Hearing:

[] Child is completely deaf

[] Child wears a hearing aid

[] Child can hear with difficulty
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[] The child can hear but he doesn’t understand what I am saying
[] Other:

Speech & Language

[] Child cannot speak

[] Child cannot speak but uses some sounds and hand movements to communicate.
[] The child speaks but I don’t understand what he/she is saying

[] The child speaks but only the family can understand him/her. Other people find it difficult to
understand them.

[] Child can speak a little bit
[] Child speaks, but not as good as his peers.
[] Other:

If Yes to S6: Epilepsy

“Does your child sometimes have fits, becomes rigid or lose consciousness?”’

How often does this happen
[] >1x a day

[] 1x a day

[] 1x week

[] 1x month

[] 1x a year
Is your child on medication for these episodes? Yes / No

If Yes

Do you feel the medication helps? Yes / No

If Yes to S4, S7 and/or S11: Cognitive ability

Please describe your child’s delay or difficulty:
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Appendix 9:

Socioeconomic Questionnaire

Child's Folder number:

Where is the household located?

1. Family Structure/ Household Composition
la Mother's Marital Status

Never married but currently living with partner
Married and currently living with partner

1. Never married, not currently living with partner
2. Married, but not living with partner now

3. Divorced

4. Widowed

5.

6.

1b  Household Membership. How many people currently reside in the household?
Number:

1c  What s their relationship to the child? How old are they?

>

Relationship Age | >18y 6-18y | <6y

ORI N R W N

[EEN
o

2. Social Status
2a. Mother's education: What is the highest level of education attained by the mother
Less than Grade 5
Primary School: Grade 5-6
Junior school: Grade 7-9
Senior School: Grade 9-11
Matric/Vocational training diploma
1-2yr College/Technikon
3-4years University

oo u ke wN e
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8. Ph.D., M.D., any other doctoral degree

2b  Mother's partners education: What is the highest level of education attained by the
mother's partner?

Less than Grade 5

Primary School: Grade 5-6

Junior school: Grade 7-9

Senior School: Grade 9-11

Matric/Vocational training diploma

1-2yr College/Technikon

3-4years University

Ph.D., M.D., any other doctoral degree

O NV hEWNRE

2c  What are the occupation and industry of the primary wage earners and their
relationship to the child? *Use the numbers from Q: 1c.

No. Occupation Industry

3 Housing/Accommodation
3a In what type of housing do you live?
None: Homeless
Shack
Hostel
Room/Garage/Wendy house
Flat, cottage
Home shared with other family (ies)
Home that is not shared with other families

ok wnNPRE O

3b In your home how many separate rooms are there just for sleeping? (1, 2, 3, 4, >4)

3c Do you have running water inside your home? 0. No 1. Yes
3d Do you have electricity in your home? 0. No 1. Yes

3e Do you oryourimmediate family own or rent your home?

0. Neither

1 Rent

2. Purchasing on bond
3 Own
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3f

Does your household have a;

1. Car

2. Motorbike

3. Bicycle

4, Television

5. Refrigerator

6. Cell phone

7. Computer/Laptop
8. Tablet (iPad, Samsung etc.)
9. Electric oven

10. Microwave oven
11.  Washing Machine
12. DVD machine

13.  DSTV

14. Internet

15. Radio

16. CD Player

17. Heaters

18. Fan

19. Generator

20. camera

Yes

No

>1?

Approximately how much does the household earn on a monthly basis?

R
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Appendix 10

Table 8.3: Summary of results for associated factors to disability in HIV children

Variable Total With Without P-Value
Disability Disability
Individual Factors
Total N 200 101 99
AGE (Months) Range: 24-107
Mean 76.78 79.87 73.63 0.071
Sex (male), n (%) 101 (50.5) 54 (53.5) 47 (46.5) 0.480
Anthropometric Data
WAZ Z-score
Total N 194 100 94
Mean -1.16 -0.78 -0.42 0.014
WAZ Z-score <-2 20 (10.3) 12 (12) 8(8.5)
HAZ Z-score
Total N 196 100 96
Mean -1.66 -0.88 -0.60 0.064
HAZ Z-score <-2 24 (13.8) 17 (17) 7(7.3)
BAZ Z-score
Total N 193 100 93
Mean -0.05 -0.37 -0.08 0.058
?,2)2 ZScore<2,n | g 47) 5(5) 4(4.3)
Birth Factors
Mode of Delivery, n (%)
Total N 197 929 98
Normal 152 (77.2) 70 (70.7) 82 (83.7) 0.292
C-Section 45 (22.8) 29 (29.3) 16 (16.3)
Prematurity, n (%)
Total N 195 929 96
>37 weeks 172 (88.2) 83 (83.8) 89 (92.7) 0075
<37 weeks 23(11.9) 16 (16.2) 7(7.3)
Birth Weight
Total N 136 64 72
Mean (kg) 3,03 2.92 3.12 0.051
Distribution of Birth weight, n (%)
ELBW 1(0.7) 1(1.6) 0(0)
VLBW 2(1.4) 0(0) 2(2.8)
LBW 18 (13.2) 13 (20.3) 5(6.9)
Typical BW 115 (84.6) 50 (78.1) 65 (90.3)
Clinical Factors
No. Of Admissions, n (%)
Total N 154 78 76
Never 44 (28.6) 17 (21.8) 27(35.5)
Once 75 (48.7) 40 (51.3) 35 (46.1) 0.368
> Once 35 (17.5) 21(26.9) 14 (18.4)
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With

Without

Variable Total Disability Disability P-Value
Pre-Treatment Blood Count Data
CD4 Count
Total N 156 76 80
1064.83 975.66 1149.54
Mean CD4 Count 10*6/1 SD: 814.44 SD: 840.02 SD: 785.24 0.183
cells/mm3 Std. Err. Mean: | Std. Err.
96.36 Mean: 87.79
CD4 %
Total N 150 76 74
21.44 19.15 23.43
Mean CD4% SD:11.25 SD: 10.96 SD:11.47 0.021
Std. Err. Mean: | Std. err.
1.27 Mean: 1.33
CD4% Thresholds, n (%)
<15% 48 (32.2%) 31 (40.8) 17 (23)
15-25% 66 (44.3) 33 (43.4) 33 (44.6)
>25% 36 (24.2) 12 (15.8) 24 (32.4)
Viral Load, cells/mL
Total N 144 68 76
Mean Viral Load, cells/mL 10187879 19130134 1961005 0.689
SD: 70489049 SD:100669931 | SD: 2955962
Viral Load Thresholds, n (%)
<50 0 0 0
50 - 1000 3(2.1) 1(1.5) 2 (2.6)
1000 - 10 000 8(5.6) 1(1.5) 7(9.2)
10 000 - 50 000 11 (7.6) 3(4.4) 8(10.5)
>50 000 122 (84.7) 63 (92.6) 59 (77.6)
Treatment Factors
Age of starting cART (Months)
Total N 189 93 96
Mean 20.27 20.53 18.47 0.578
Duration on cART (Months)
Total N 183 94 89
Mean 57.2 58.4 56 0.556
Treatment Defaulting, n (%)
Total N 139 73 66
Ever defaulted treatment 51 (36.7) 28 (38.4) 23 (34.8) 0.726
Maternal ART, n (%)
Total N 188 95 93
Maternal ART, n (%) 52 (27.7) 22 (23.2) 30(32.3) 0.193
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Variable Total With Without P-Value
Disability Disability
Opportunistic Infections, n (%)
Total N 200 101 99
1 or more Infection 149 (74.5) 85 (84.2) 64 (64.4) 0.007
AGE 27 (14.5) 16 (15.8) 11(11.1) 0.409
Too
cMV 7 (3.5) 3(3) 4(4) small
Conjunctivitis 34 (17) 17 (16.8) 17 (17.2) 0.949
LRTI 49 (24.5) 31(30.7) 18 (18.2) 0.049
. Too
Meningitis 7 (3.5) 5(5) 2(2) small
Otitis Media 38 (19) 20 (19.8) 18 (18.2) 0.858
Oral Thrush 29 (14.5) 18 (17.8) 11 (11.1) 0.229
Skin infection 107 (53.5) 60 (59.4) 57 (57.6) 0.886
B 74 (37) 49 (48.5) 25 (25.3) 0.003
URTI 48 (24) 25 (24.8) 23(23.2) 0.063
SES Factors
Household Income
Total N 196 929 97
5235 4653 6337
:\:Ces:qz/'(c;r;tnhsz)"'o“seho'd SD: 5813 SD: 4829 SD: 7110 0.127
SE: 436 SE: 725 SE: 485
Mean 1342.17 1205.31 1486.34 0.194
Rands/person/month SD: 1513.02 SD: 1402.15 SD: 1613.29
Rand/person/month thresholds, n (%)
< R531 (FPL) 60 (30.6) 33(33.3) 27 (27.8)
R532- R758 (LBPL) 32(16.3) 17 (17.2) 15 (15.5)
R759 - R1138 (UBPL) | 26 (13.3) 15 (15.2) 11 (11.3)
R1139 — R2000 46 (23.5) 19 (19.2) 27 (27.9)
R2001 — R5000 24 (12.2) 12 (12.1) 12 (12.4)
>R5001 8 (4.1) 3(3) 5(5.2)
> R5000 8(4.1) 3(3) 5(5.2)
Orphan Status, n (%)
Total N 191 94 97
No. of orphans 33 (17.3) 18 (19.1) 15 (15.5) 0.568
Main Caregiver Education, n (%)
Total N 195 100 95
No School 6 (3.1) 3(3) 3(3.2)
< Grade 7 10(5.1) 6 (6) 4(4.2)
Grade 7-9 42 (21.5) 27 (27) 15 (15.8)
Grade 10-11 57 (29.2) 28 (28) 29 (30.5)
::':i:i';g Vocational | 5 049 22 (22) 25 (26.3) 0:226
1-2y . 29 (14.9) 13 (13) 16 (16.8)
college/technikon
>3y University 4(2.1) 1(1) 3(3.2)
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