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ABSTRACT 

Background: While persons living with HIV (PWH) have benefited from significant advances 

in antiretroviral (ARV) treatment, neurocognitive deficits sequent HIV, remain elevated in this 

population. Notwithstanding HIV, adverse childhood experiences (ACEs) have been 

implicated in compromised neurocognitive outcomes in children living with HIV. There 

however, continues to be a dearth of research, investigating the intertwined nature of HIV, 

ACEs, and neurocognition in pediatric and adolescent HIV. 

Objectives: This study investigated the relationship between ACEs (High vs Low) and 

attention outcomes, in children and adolescents, living with HIV, a residing at HIV care shelters 

in South Africa.   

Methods: A non-experimental quantitative research design, inclusive of 42 participants (n = 

22 males; n = 20 females), was employed to answer the research questions pertinent to the 

study.  Measures of neurocognition were assessed using the NEPSY-II.  Adverse childhood 

experiences were assessed using the ACE CYW-Qs.  Independent Sample t-test and 

Hierarchical regression analysis were conducted to answer research goals, using jamovi 2.3.21 

statistical software.  

Results: The study found that participants who reported a high number of ACEs also performed 

poorly on attention measures. There were inconclusive findings on the effect of biological sex 

and age, on attention outcomes. 

Conclusion: Higher levels of childhood adversities are associated with poorer outcomes in 

attention scores among children living with HIV.  

Keywords: Adverse Childhood Experiences (ACEs), HIV, Attention and Concentration 

Functions, Neurocognition  
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CHAPTER 1: INTRODUCTION 

1.1.   Context and Rationale 

HIV infection during infancy is linked to rapid disease progression. Of relevance to my 

research, HIV-related Central Nervous System (CNS) dysfunction is associated with neuronal 

dysfunction, leading to HIV-associated neurocognitive disorders (HAND) ( Smith et al., 2008). 

Significantly,  research indicates that children living with HAND are likely to experience 

developmental delays and significant impairment in multiple cognitive domains, including, but 

not limited to, learning difficulty, dysexecutive functions, deficits in visuospatial skills, and 

decreased attention skills  Iudicello et al., 2019; Ogishi & Yotsuyanagi, 2018). Importantly, 

although there has been a decrease in HIV mortality rates since the introduction of highly active 

antiretroviral (HAART), children continue to experience HAND, namely due to the 

neurotoxicity of antiretroviral drugs (Boivin et al., 2019; Koekkoek, et al., 2008; Laughton et 

al., 2018).  

As it pertains to this current study, merging research indicates that HAND in children 

is further compounded by other factors such as poorly resourced environments, lack of 

cognitive stimulation, and environmental toxins  (Anand et al., 2017), and most significantly, 

for my research, ‘adverse childhood experiences’ (ACEs) (Young-Wolff et al., 2019). ACEs 

are defined as traumatic events that occur before the age of 18. ACEs have been indicated to 

significantly compound HAND (Asmussen et al., 2020) and cause a delay in cognition (Pocuca 

et al., 2020). The nascent HIV literature consequently indicates that contextual factors such as 

socioeconomic status and child adversity are intricately linked to HIV neurocognition. A 

seminal study by (Underwood et al. (2014) found that approximately 50% of South African 

children from a low socioeconomic (SES) environment, on ARVs indicated cognitive 

dysfunction despite adhering to strict combination ARVs to reverse HAND.  
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Similarly, a larger cohort study by Hammond and colleagues (2019) found that South 

African children from a low SES background, receiving efavirenz (a non-nucleoside reverse 

transcriptase inhibitor) showed no cognitive gains following a strict ARV regimen. The above 

findings link to the effect of adverse circumstances as a key covariate in HIV neurocognition 

(Hammond et al., 2019). Despite the above-established relationship between HIV 

neurocognition, limitations of HAART, and ACEs, there is a dearth of research investigating 

the effect of adverse childhood experiences on HIV neurocognition (Santoro et al. (2021).   

1.2.  Theoretical and conceptual framework 

1.2.1. Conceptual Framework 

Grant and Osanloo (2014), describe a theoretical framework as one that is based on 

existing theory relevant to the research topic, and as such, builds on the research inquiry. 

Further, according to the authors, a theoretical framework has multiple benefits, including 

providing structure and situating a study within a greater context. With reference to situating 

my study within a larger theoretical framework, this study draws from several theories and 

conceptual frameworks, including the biopsychosocial model, stress and developmental 

psychopathology and Piaget’s Cognitive Development Theory. Diverse theoretical lenses 

allowed for interpreting disparate results, from a vulnerable population, as is the case in this 

study.   

1.2.2. Biopsychosocial model  

The model considers the interaction between biological, psychological, and social 

factors, in shaping health outcomes. In the context of the current study, the model aids in 

understanding how adverse experiences during childhood, including trauma, stress related to 

HIV, and illness influence biological processes, psychological development, and social 

functioning, in the context of attention. To this end, research (e.g., Antinori et al., 2007) 
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indicates that children and adolescents living with HIV may experience adverse biophysical 

changes, due to the virus’s impact on the central nervous system.  

The aforementioned biophysical changes may in turn affect cognitive processes such 

as attention and emotional processes regulation processes (Antinori et al., 2015) (Concerning 

genetic vulnerability sequent HIV, genetic factors such as CCR5-Δ32, APOE genotype, HLA 

alleles, MMP-9 genotype, and SDF-1 variations significantly influence susceptibility to HIV 

infection and the progression of neurological complications. These genetic markers can affect 

immune responses, viral replication, and neuroinflammation, highlighting the importance of 

genetic research in understanding HIV's impact on the CNS (McLaren & Fellay, 2021).  

Variations in certain genes can affect a person's vulnerability to HIV infection and the 

effects it has on the central nervous system. One mutation that can offer resistance to HIV 

infection or halt its spread is the CCR5-Δ32 mutation in the CCR5 gene, which results in a 

nonfunctional receptor. This mutation modifies HIV's capacity to enter cells, which impacts 

the amount of viral load and possible involvement of the central nervous system (Meyer et al., 

2022). Once HIV infection is established, genetic factors can modulate the severity of CNS 

complications.  

Variants in genes such as APOE can impact the progression of HIV-related 

neurocognitive disorders. For instance, the APOE ε4 allele has been linked to an increased risk 

of developing HIV-associated neurocognitive disorders (HAND) due to its role in 

neuroinflammation and amyloid metabolism (Avci et al., 2018). The biopsychological model, 

when further considering psychological factors, and adversities (ACEs), such as parental 

neglect, and / or abuse, links, ACEs,  to chronic stress, and dysregulation of the Hypothalamic-

pituitary-adrenal (HPA) axis, when has been indicated to affect cognitive processes, such as  

attentional control (Teicher et al., 2016).  
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1.2.3. Stress and Coping Theory 

The Stress and Coping Theory examines how individuals perceive and respond to 

stressors in their lives and how they use numerous strategies to manage stress and its effects 

(Micha, 2017). The theory makes emphasises the dynamic interaction between people and their 

environment in the context of stress (Banerjee et al., 2022). With reference to HIV, the theory 

posits that children living with HIV, may confront many stressors, including health-related, 

stigma, and disrupted family dynamics, and these stressors can contribute to increased levels 

of chronic stress, which adversely affects their neurocognitive development and overall well-

being (Banerjee et al., 2021; Huang et al., 2020). 

The theory further postulates that stressors, such as as chronic health problems, stigma, 

and family disruptions, often outweigh one’s coping efforts, such as seeking social support or 

engaging in problem-solving strategies, leading to affective disturbances  leading to anxiety  

and undesirable distressing symptoms, which may exacerbate cognitive impairments and 

impact overall psychological well-being (McManus et al., 2022;Palamarchuk and Vaillancourt, 

2021).Related to HIV, the theory posits that adversities such as HIV, may result in avoidant 

coping mechanisms (Banerjee et al., 2022)). As such, children living with adversity, such as 

HIV, may undertake coping mechanisms that could influence their cognitive abilities, such as 

their ability to adapt academically and socially (Li et al., 2017). 

1.2.4. Developmental Psychopathology Perspective 

According to Hawes and Allen, 2023, developmental psychopathology, broadly defined 

as the scientific study, to integrate psychopathology and developmental science, with an aim 

to describe the emergence of psychopathological development, is critical to understand, the 

cause of mental illnesses in childhood. The theory/rationale of the cojoined perspective of 

psychopathology, and development, emphasises that risks and protective factors shape the 

developmental path. To this end, studies (e.g., Shonkoff et al., 2012; Zanolie et al., 2022) 



5 
 

 

applying the developmental psychopathology, lenses, indicate that ACEs such as trauma or 

neglect, may disrupt childhood  development  and  increase the risk of children developing 

cognitive  difficulties, particularly in the context of chronic health, in cases such as HIV 

(Hemelaar et al., 2019)  

To this end, Rakesh and  Whittle, 2021, contend that positive parenting, for example, 

may mitigate the impact of developmental psychopathology, on cognition. . For example, a 

RCT by Valadez et al. (2020), investigated the impact of early parenting intervention 

(Attachment and Behavioural Catch-Up: ABC) on children’s neural processing and 

psychosocial functioning. Participants (n = 68, Mean Age = 10.0 years) comprised of a 

comparative group of low-risk children (1n = 22) and high-risk children 2(n= 46), whose parents 

were randomised assigned to receive the ABC (n = 22), or to the control group (n = 24).  

Findings from functional magnetic resonance imaging (fMIR), indicated that children 

who received the ABC intervention demonstrated more differentiated neural responses to their 

mother's face compared to the control group. Specifically, the ABC intervention group 

exhibited enhanced neural processing related to attachment and emotional regulation, 

reflecting improved psychosocial functioning and sensitivity to parental cues (Valadez et al., 

2020). 

In conclusion, this demonstrates that early parenting interventions, such as the 

Attachment and Behavioural Catch-Up (ABC) program, can significantly enhance children's 

neural processing of parent cues and improve psychosocial functioning. Furthermore, this 

 
1 These are typically children who come from stable and supportive family environments with minimal 

exposure to factors that could negatively impact their development. In the context of this study, low-risk children 
are those who do not exhibit significant signs of early-life adversity or dysfunction and whose parents are generally 
perceived as providing adequate emotional and behavioural support (Valadez et al., 2020). 
 

2 These children are at increased risk of developmental challenges due to adverse conditions such as 
exposure to trauma, neglect, or other forms of early-life stress. High-risk children often come from environments 
characterized by instability, which can impact their emotional and cognitive development. In this study, high-risk 
children are those whose parents were likely facing more significant challenges or stressors, which might affect 
their parenting and, consequently, the child's development (Valadez et al., 2020). 
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suggests that early, targeted interventions can positively influence the developmental 

trajectories of children, particularly those at higher risk, by enhancing attachment-related 

neural mechanisms and overall emotional regulation. 

1.2.5. Social Cognitive Theory 

In relation to the above theoretical paradigms, the study also considered the social 

cognitive theory. The theory postulates that individuals learn by observing others and that 

exposure to adversity may serve as models for maladaptive patterns (Bandura, 1986).Similarly, 

the theory posits that social support, and effective coping strategies, play an important role in 

managing stress, adversity and learning cognition (Bandura, 1986).The theoretical lens, thus 

provides, an understanding of the effects of social context, in mitigating adversity, and context, 

such as learning and cognition, and helps explain positive outcomes in cognitive performance, 

in children living with HIV, who may receive adequate social support, and coping strategies, 

in the context of improved cognitive outcomes, despite adversity (Bandura, 1986).  

1.2.6. Piaget’s Cognitive Development Theory  

Piaget’s Cognitive Development Theory served as a foundation for explaining 

qualitative changes in cognitive processes, occurring through the interaction of children with 

their environment (Piaget, 1971). Piaget’s Cognitive Development Theory states that cognitive 

development occurs through four distinct stages: sensorimotor (0-2 years), preoperational (2-7 

years), concrete operational (7-11 years), and formal operational (12 years and up) (Piaget, 

1971). This study made use of these four cognitive development stages to examine how 

Adverse Childhood Experiences (ACEs) may affect cognitive development in children. 

Research indicates that ACEs can impact cognitive development differently across these stages 

in the vulnerable population (Huang, 2021). For instance, during the sensorimotor stage, ACEs 

such as neglect can severely hinder the development of basic sensory and motor skills. In the 
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preoperational stage, trauma and stress can affect language acquisition and symbolic thinking 

(Hambrick et al., 2019). During the concrete operational stage, ACEs may disrupt logical 

reasoning and problem-solving abilities. In the formal operational stage, exposure to chronic 

stress and trauma can impair abstract thinking and higher-order cognitive processes (Shi and 

Qu, 2021).  

Piaget’s Cognitive Development Theory states that cognitive development is based on 

sensorimotor, preoperational, concrete operational, and formal operational (Piaget, 1971). In 

relation to the environment, and how ACEs affect cognitive development, research indicates 

that ACEs can severely disrupt cognitive development by altering the child's environment in 

ways that impede healthy brain growth and functioning. Adverse environments associated with 

ACEs, such as exposure to chronic stress, neglect, and trauma, can lead to significant 

alterations in brain structure and function.  

These changes often result in impaired cognitive abilities, including deficits in 

attention, memory, and executive function. Specifically, chronic stress from ACEs can affect 

the hippocampus and prefrontal cortex—regions critical for learning and cognitive control—

leading to long-term developmental and cognitive challenges (Shonkoff et al., 

2012).Additionally, environments marked by ACEs often lack the supportive and enriching 

interactions necessary for optimal cognitive development, further exacerbating cognitive 

impairments (Gladieux et al., 2023; Chi et al., 2022). 

1.3.   Statement of the Problem and Research Objectives 

Once HIV enters the central nervous system, it affects cognition leading to HAND. To 

date, ARVs do not reverse HAND, meaning children continue to experience cognitive deficits 

besides being on a course of ARVs (Yuan & Kaul, 2021). A review of the literature indicates 

that, to date, there is only one published study in Sub-Saharan Africa (Santoro et al. 2021) 

investigating the effect of adverse childhood adversity on HIV neurocognition.  
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In their study, Santoro et al. (2021) found that high levels of childhood adversity were a 

significant predictor of poor cognitive outcomes, in key cognitive domains related to HAND. 

The limitation of the Santoro et al study is that, although the first to investigate the relationship 

between HAND and ACEs, the study employed an ACE questionnaire designed to study ACEs 

amongst individuals 18 years or older, although participants in the study were South African 

adolescents between the ages of 14 -17 years of age. It suffices that the use of an inappropriate 

scale might have influenced the validity and reliability of the study, and subsequent findings 

on the outcome variables used in the study (NEPSY-II). Secondly, Santoro et al. (2021) did not 

determine which ACEs were most prevalent and which could have likely affected 

neurocognition. Based on the above-identified limitations, Santoro et al. (2021) recommended 

further research be undertaken to investigate the intertwined nature of the relationship between 

ACEs and HIV neurocognition.  

1.4.  Response to Statement of the Problem 

The study developed on the preliminary findings of Santoro et al. (2021), by 

investigating the relationship between ACEs and HAND in a nonclinical sample of children 

living with HIV. Children were based in two shelters caring for children living with HIV 

located in Johannesburg, South Africa. The deviation from the Santoro et al. study is that this 

particular study focused on children living with HIV aged between 10-16 years. Additionally, 

as recommended by Santoro et al. (2021), the study employed validated neuropsychological 

measures, namely the NEPSY-II and appropriate age-related ACEs measures. As opposed to 

Santoro et al. (2021), who investigated working memory and executive functions, this study 

investigated the effect of ACEs on sustained attention and executive functions using the 

NEPSY. 

Moreover, when considering the vulnerabilities of children living with HIV, the effects 

of ACEs may be significantly magnified, especially for those living in HIV care settings. Due 
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to the limited research on the impact of ACEs on cognition, in particularly in children living in 

HIV care shelters, the study, in addition to the above, sought to understand the interaction, 

between ACEs, cognition, and HIV, among children living in care shelters. To this end, , it was 

important to focus on children living with HIV  in shelters, due to multiple  factors, including, 

but not limited to  (a) dual vulnerabilities – defined as the combined impact of chronic health 

conditions and exposure to adverse environmental conditions, which can compound the risks 

of cognitive and developmental impairments (Hughes et al., 2017).  

Secondly, due to (b) unique contextual circumstances, such as the instability and high-

stress environments typical of care shelters: children living in care shelters with HIV frequently 

encounter specific contextual circumstances, such as frequent relocations, disrupted familial 

and social relationships, and limited access to consistent medical and psychological care. These 

factors can exacerbate the cognitive effects of Adverse Childhood Experiences (ACEs) by 

creating an environment that amplifies stress and disrupts developmental processes critical for 

cognitive and emotional growth (Evans et al., 2013; Shonkoff et al., 2012). 

 Most children living in care shelters frequently encounter specific contextual 

circumstances, such as high levels of instability due to frequent relocations, inconsistent 

caregiving, and exposure to traumatic experiences. These circumstances include frequent 

changes in caregivers and environments, limited access to stable and supportive relationships, 

and exposure to environments characterized by neglect or abuse. Such factors can contribute 

to elevated stress levels and disrupt normal developmental processes, exacerbating the 

cognitive and emotional effects of Adverse Childhood Experiences(ACEs) (Manyema & 

Richter, 2019). Additionally, the lack of a stable and nurturing environment can hinder the 

development of secure attachments and coping skills, further impacting cognitive and 

emotional outcomes that can exacerbate the cognitive effects of (ACEs) (Dykes, 2016). Kang 

et al. (2016), further state that, the frequent changes in care home, and having limited access to 
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services and resources, such as mental health support and educational assistance, are some 

examples of these factors. These conditions may result in heightened stress and instability, 

which can negatively impact cognitive and emotional development in children living in care 

shelters. Such disruptions and inadequacies in support services can exacerbate the effects of 

Adverse Childhood Experiences (ACEs), leading to increased risks of developmental delays, 

behavioural problems, and difficulties in emotional regulation (Godoy et al., 2018; Doewes et 

al., 2021). 

Given the above, the research aimed to investigate the impact of ACEs on children 

living with HIV in a South African setting. As indicated above, studies suggest that adverse 

childhood experiences may be associated with attentional difficulties in children living with 

HIV, than in the general population (Pocuca et al., 2020). Notwithstanding, there is a dearth of 

studies investigating adverse childhood experiences, and their effect on attention processes, 

amongst children living with HIV, and placed in HIV care shelters. Summarily, the research 

study investigated the degree of ACEs experienced (High vs Low), and how ACE severity, is 

associated with attention deficits, in a sample of children living with HIV, residing in HIV 

shelters in South Africa. 

1.5.   Research Methods, Procedures, and Techniques 

This research gathered and investigated data on attention (sustained and executive 

attention) and the effect of ACEs on attention skills, in children living with HIV, using a 

quantitative approach. The quantitative approach is described as a process that uses numerical 

data, to analyse and extrapolate the data to a larger population ( Chan et al., 2019). Since no 

experimentation was undertaken, the study took the form of a descriptive, and non-

experimental design. 
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Data collection for the project was conducted between July 2022 and November 2022. 

Purposive sampling was used to recruit 42 research participants. Participants were assessed by 

Mrs Sibongile Ngomane, a student researcher, and also a registered Independent Psychometrist 

(PMT 0099694). All data was collected independently, in a quiet room, equipped with a chair 

and table. Each participant was assessed for about one and a half hours in total. Dependent 

measures for adversity included the Child Adversity Experiences Questionnaire (Adverse 

Childhood Experiences Questionnaire: CYW ACE-Q Teen); and the Adverse Childhood 

Experiences Questionnaire (CYW ACE-Q Child). Neuropsychological data was obtained using 

the NEPSY-II assessment.  

1.6.   Thesis Structure 

The context, justification, and significance of the study are all presented in the current 

chapter (Chapter 1). Chapter 2 reviews relevant literature on HIV, neurocognition and ACEs. 

Chapter 3 details the research design, methods, data collection techniques, and ethical 

considerations pertinent to my research study. Chapter 4 presents results pertaining to the study. 

Chapter 5 discusses the findings of the research in light of the HIV and ACEs literature. The 

chapter concludes by providing limitations and suggestions for future research.   

1.7.   Summary of Findings 

Key findings from the study indicate that participants experienced at least one adverse 

childhood experience (ACEs). For the most part, the study found that the prevalence of ACEs 

was high amongst children in the study. Pertinent to these findings, participants exposed to a 

higher number of ACEs, indicated poorer attention and concentration outcomes, compared to 

those with fewer reported ACEs. For the most part, females performed better than males on 

attention and executive functions. When comparing participants’ outcome measures on 
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attention, participants in primary school performed better than those in high school on attention 

measures.  
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CHAPTER 2: LITERATURE REVIEW 

2.1.   HIV Epidemiology 

The Human Immunodeficiency Virus (HIV) poses a serious threat to public health. 

Recent data indicates that approximately 85.6 million individuals have been living with HIV 

since its discovery (UNAIDS, 2023). Of those infected, 20.8 million people were living in 

Eastern and Southern Africa.  Approximately, 4.8 million reside in Central and Western Africa 

and 6.5 million (15%) in Asia and the Pacific (UNAIDS, 2023). Further epidemiological data 

indicates that South Africa has the highest rates of people living with HIV/AIDS (PLWH), 

amounting to approximately, 7.8 million (UNAIDS, 2023). Of relevance for my research, 

epidemiological data indicates that there are approximately 520 000 adolescents and children 

aged 10-19 years  (Children and AIDS, 2021) living with HIV, and 230 000 of these children 

are in South Africa.  

2.2.   The Neurobiology of HIV/AIDS 

Microbiologically, HIV is a retrovirus that attacks cells in the immune system (Kurapati 

et al., 2016). Retroviruses have been linked to multiple diseases that affect the neurological and 

immune system, leading to hemolytic anemias, cancers, and immunodeficiency syndromes 

(Mavhu et al., 2020). HIV has since been isolated into two distinct strands, namely HIV-1 and 

HIV-2. The HIV 1 type is the most prevalent and primarily affects active CD4+ lymphocytes, 

macrophages, monocytes and dendritic cells (Vérollet et al., 2015). 

As a retrovirus, HIV uses the enzyme, reverse transcriptase to transform viral RNA 

into DNA, infecting CD4+ T cells and macrophages (Kurapati et al., 2016). Due to tropism and 

drug resistance, HIV continues to be a significant health challenge (Kurapati et al., 2016). Of 

the different clades of HIV (A, B, C, D, F, G, H, I, J, and K), the C subtype clade is the most 
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dominant subtype found in Southern Africa and India, and continues to be to be most virulent 

(Milligan & Cockcroft, 2017). 

2.3.   The Trojan Horse Hypothesis 

The "Trojan Horse" hypothesis, states that HIV enters the brain by crossing the Blood 

Brain Barrier (BBB3). Specifically, the hypothesis postulates that through a poorly understood 

mechanism, infected macrophages and monocytes enter the brain during the early course of 

HIV infection (Hult et al., 2008; Kurapati et al., 2016).  In vitro HIV studies indicate that the 

BBB becomes more permeable when HIV infects astrocytes, leading to nerve cell necrosis and 

aberrant neural transmission, resulting in neurocognitive challenges observed in HIV infection 

(Eugenin et al., 2011). Importantly, evidence suggests that infected astrocytes and macrophages 

are reservoirs for the proliferation of HIV once the virus crosses the BBB, leading to structural 

changes in the cerebral cortex (Boivin et al., 2019). 

Further to the above, once in the cortex (brain), HIV decoupling in the form of viral 

glycoproteins (gp120, p17, p24), is thought to infect nerve cells and impair neurotransmission, 

leading to neurological damage (Kuhn et al., 2017). Regarding neural transmission, HIV 

impairs catecholamines, a class of neurotransmitters including dopamine, norepinephrine, and 

epinephrine (adrenaline) (Rovnaghi & Anand, 2018). Catecholamines are indicated for 

neurocognition and are implicated in attention, working memory, and executive functions, and 

their dysregulation, is associated with disturbed nerve cell signalling, further contributing to 

neurological and cognitive deficits observed in neuro HIV (Rovnaghi & Anand, 2018). 

2.4.   Cortical Regions Implicated in HIV: The Fronto-Striatal Network 

Linked to the above, HIV has been demonstrated to disturb the architecture of the 

cerebral cortex. Ogura et al. (2017) investigated the relationship between HIV infection and 

 
3 The Blood Brain Barrier (BBB) is composed of sspecialized microvascular endothelial cells interacting with 
astrocytes (Hult et al., 2008). 
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changes in frontostriatal intrinsic connectivity within the cortex. Findings indicated that when 

compared to controls, PLWH indicated attenuated connectivity within the frontostriatal 

network as measured by functional magnetic resonance imaging of the cortex (Ogura et al., 

2017). Neural circuit disruptions are not unique to the frontostriatal network; research has 

indicated that deep white matter structures connected to the frontostriatal, and thalamic neural 

circuitry (Chan et al., 2019; Zayyad &Spudich, 2015) are aberrant due to HIV infection. A key 

consideration from the above is that dysregulations of the frontostriatal network is implicated 

in deficits linked to executive functions and attention (Kuhn et al., 2017), and processing speed 

(Zayyad & Spudich, 2015).  

2.5. ARVs and HIV 

ARVs have been vital in curtailing HIV developing into AIDS. Before the dawn of 

ARVs,, population-based HIV-AIDS prevalence surveys in Southern Africa consistently 

indicated HIV prevalence rates of 8 - 12% among adolescents (Laughton et al., 2018). 

However, there has been a decline in the prevalence of HIV among young children due to the 

increased intake of ARVs (Yuan & Kaul, 2021). Moreover, with decreased prevalence rate, the 

life expectancy of children living with HIV, especially in low-middle-income countries, has 

significantly increased (Chaudhury et al., 2017) Despite the above improvements, the 

prevalence of HIV Associated Neurocognitive Decline (HAND) in the era of ARVs remains 

high (Nastri et al., 2023). Although not clearly understood, antiretroviral medications have 

been implicated to exacerbate HAND, namely due to their neurotoxicity, which has been linked 

to neuronal dysfunction (Nastri et al., 2023). For example, a study by Nastri et al. (2023) 

indicated that Didanosine, a nucleoside reverse transcriptase inhibitor (NRTI), has been linked 

to neurotoxicity, leading to greater levels of HAND.  
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2.6. HIV-Associated Neurocognitive Disorders (HAND) and Attention 

According to the Frascati criteria, besides the use of laboratory and imaging testing, 

HAND is diagnosed if a patient scores suboptimal on nadir CD4+ T-cell counts and presents 

suboptimal on neuropsychological performance on at least three cognitive domains, related to 

either, executive functions, episodic memory, speed of information processing, motor skills, 

attention /working memory, language, and sensory perception (Zenebe et al., 2022; Yuan and 

Kaul, 2021).  Based on the above HAND diagnosis, the prevalence rates of HAND vary from 

as  low as 7.3% to a high of 85% worldwide (Zenebe et al., 2022). Moreover, according to 

Iudicello et al. (2019), HAND impairment rates vary by HIV clade, with the C Clade presenting 

with the greatest levels of HAND prevalence (Iudicello et al., 2019). One study (Joska et al., 

2011), estimated the prevalence of HAND to be approximately 76 percent, in a sample of 

untreated PLWH living in South Africa.  

Although HAND causes general cognitive decline, cognitive domains most affected 

include  psychomotor disturbance,  information processing speed, executive functioning, 

working memory, sensory perception, and attention skills (Yuan & Kaul, 2021). The below, 

section, details the effects of HAND on attention, and describe the neuroscience of attention 

and cortical networks implicated in HIV.  

2.7. The Neuroscience of Attention and HIV Infection 

Attention is described as the primary modality for cognition. As such, other cognitive 

skills such as working memory, abstract reasoning, and executive functions, including 

problem-solving are premised on attention (Arif et al., 2020;Posada et al., 2012). Importantly, 

attention and executive functions are essential for children to succeed in learning environments 

where they are required to focus for extended periods of time (Lipscomb et al., 2021a).  
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Various models exist to explain the neuroscience of attention, including Broadbent’s, 

(1958) and the Feature Integration Model of attention, proposed by Treisman, (1964). Posner 

and Petersen’s (1990) Attention Network Model continue to be one of the most widely used 

models to explain attention. According to the model, attention is divided into three networks: 

the alerting network, the orienting network, and executive network (Posner & Petersen, 1990). 

The alerting network is involved in maintaining a state of vigilance to sustain attention for a 

long period of time. The orienting network accounts for the human ability to select certain 

stimuli, from multiple sensory stimuli, and to ignore irrelevant stimuli. Lastly, the executive 

network monitors and resolves conflicts in planning and dividing attention (Posner & Posner, 

1990). Anatomically, the frontostriatal, and thalamic regions are  implicated in the alerting 

network (Morris et al., 2016). The superior parietal lobes, and the temporal parietal junction 

are thought to regulate the orienting network of attention (Petersen & Posner, 2012). Lastly, 

the anterior cingulate and lateral prefrontal cortical regions are thought be essential for 

regulating the executive network of attention (Petersen & Posner, 2012). Relevant to my thesis, 

research indicates that the above neural networks are implicated in HIV.  

Wang et al. (2017) used the Attentional Network Test (ANT) to test whether HIV 

patients showed attentional impairment. Compared to HIV controls, HIV+ patients showed less 

warning cue preparation for detecting expected or alerting signals. Findings from Wang et al. 

(2017) were in accordance with the neurotransmitter hypothesis, which hypothesizes that 

alerting attention, modulated by norepinephrine, may be disrupted in HIV infection.  

Furthermore, Wang et al. (2017) found that HIV+ participants indicated executive attention 

network deficiencies (e.g., difficulties resolving and competing for attention cues) when 

compared to HIV- controls. The Attention Network Test (ANT) was used to determine the 

attention skills. The ANT is a computer-based test that is given one-on-one that examines the 
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executive attention, orienting, and alerting networks within a single task. A spatial cueing task 

is included in the exam (Kirby et al., 2015). 

Findings from Wang et al. (2017) are similar to those by  Schulte, and colleagues 

(2005), who found that HIV infection, degrades the fronto-parietal network, a key network that 

governs selective attention, and executive control4. Lastly,  Wang et al. (2017) indicate that the 

orienting attention network is further compromised in HIV+ children, as indicated by aberrant 

cholinergic levels, key neurotransmitter molecules, vital in maintaining attention levels (Wang 

et al., 2017).  

Further to the above, a review of the literature indicates that paediatric HIV is 

characterized by difficulties in sustained attention. Hoare et al. (2019) administered the WISC-

IV to 12 asymptomatic HIV+ children, and 12 seronegative children, between the ages of 8 and 

12 years, matched for biological sex. Results indicated that HIV+ children performed worse on 

the WISC Digit Span Forward, when compared to healthy controls. According to Hoare et al. 

(2019), findings from the study are indicative of decreased fractional anisotropy, and 

demyelination of the corpus callosum, and frontal pole, both observed in paediatric HIV (Hoare 

et al., 2019). 

In a different study, Martin et al. (2006) evaluated sustained attention amongst 41 HIV+ 

children with mild to moderate brain abnormalities as indicated by computer tomography 

imaging. When compared to neurotypical controls, HIV+ children indicated aberrant neuronal 

patterns, and performed significantly worse (p < 0.05) on WISC-IV measures for sustained 

attention (Martin et al., 2006). Interestingly, the study found that ARVs, where not a mitigating 

factors for aberrant neural networks, or cognitive deficits observed within the sample (Martin 

et al., 2006). Lastly, Arif et al. (2020) investigated attention skills using 

 
4 HIV patients in the study performed suboptimal of the Trial Making Test (TMT), and Stroop Task, when 
compared to controls (Schutle et al., 2005). 
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magnetoencephalography (MEG), paired with neuropsychological data from the Flanker Test. 

Results indicated that HIV+ participants responded slower than negative control, on trials 

requiring attentional reorienting. Interestingly, neuronal dysfunctions, namely decreased 

prefrontal theta activity, and decreased alpha activity in the left parietal and dorsolateral 

prefrontal cortex, were linked to deficits on the Flanker task (Arif et al., 2020). Other studies 

(e.g., Pocuca et al. 2020), have reported similar aberrations in attention skills in individuals 

living with HIV.  

2.8.    Adverse Childhood Experiences and Cognition 

2.8.1. ACEs and Cognition in The General Population 

The literature indicates that exposure to ACEs is associated with impaired cognitive 

development in childhood (Hughes et al., 2017; Hawkins et al., 2020; Kalia et al., 2021). 

Carlson (2019) maintains that exposure to ACEs leads to profound changes in developmental 

pathways, that continue throughout adulthood (Carlson, 2019). Moreover, ACEs are associated 

with negative outcomes in cognition, psychological well-being, behavioural health, and 

employment opportunities, to name a few.  

ACEs are defined as sequences of traumatic events occurring before the age of 18. 

According to the 2011–12 National Survey of Children’s Health (NSCH), 46% of children in 

the US experienced at least one ACE and a quarter experienced two or more ACEs (Sacks et 

al., 2014). Other studies have revealed that at least 90% of adults who reported being exposed 

to an adverse experience in their childhood, also reported being exposed to one or more 

adversities post childhood (Guinosso et al., 2016). According to the study, behavioural 

problems and poor physical health outcomes were correlated with cumulative early childhood 

ACE exposure (Liming & Grube, 2018). In addition to the above, Webster, (2022) argues that 

early childhood exposure may have implications, for other aspects of life, including cognition, 
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and behavioural consequences later in life. The implication of ACEs, on cognitive processes is 

expounded below.  

2.8.2. ACEs and Cognition in Children Living in Care Homes 

 ACEs present a significant challenge to children’s cognitive development, particularly those 

living in care shelters (Barenbaum & Smith, 2016). When compounded with the burden of 

being infected and living with HIV, according to Bailey et al. (2018), children living with HIV, 

are further vulnerable to stigma, discrimination, and complex medical needs, that may 

exacerbate experiences of trauma, and adversity. According to Rice et al. (2019), the 

cumulative burden of ACEs and HIV, further impacts cognitive functioning. The authors argue 

that infected children may be prone to further neurodevelopmental delays, and behavioural 

challenges, which may affect cognition and academic performance.  

2.8.3. ACEs on Academic Performances of Children and Adolescents 

According to DelGiudice, 2017 academic performance in children and adolescents, is  

associated with  ACEs, which invariably have an effect on working opportunities, future 

socioeconomic status, and  health . To this end, one of the detrimental effects of ACEs is their 

association with poor academic outcomes(Duke, 2020;York et al., 2023).Recently, studies 

have found that ACEs have a negative impact on children and adolescents (Duke, 2020; Qu et 

al., 2024). However, contradictory to the above, other studies on ACEs and academic 

performance found that there was no correlation between ACEs and poor school performance.   

The cumulative effect of ACEs, on academic performance in children and adolescents, 

has not been determined in previous systematic reviews and meta-analyses (Mersky et al., 

2021a);rather, only quantitative associations between childhood violence and victimisation on 

academic performance.  Qu et al. (2024), investigated the relationship between ACEs, and 

academic performance among children and adolescents and found that higher levels of ACEs 
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are associated with lower academic performance. The study highlights that children and 

adolescents who experience multiple ACEs tend to face more significant challenges in school, 

including lower grades, increased absenteeism, and reduced engagement (Qu et al., 2024). The 

researchers suggest that addressing ACEs through targeted interventions and support systems 

could help improve educational outcomes and the overall well-being of affected students. 

With reference to HIV, and academic performance, a systematic review y by Zinyemba 

et al. (2019) explored the mechanisms that influence educational outcomes, in this population. 

In their study, the authors considered orphaned children living with HIV. Findings 

demonstrated that variables such as, financial difficulties, missing school, due to caring after 

siblings, and lack of motivation led to adverse educational outcomes ( Zinyemba et al., 2020).  

Though this study elaborates on the impact of ACEs on the academic performance and 

educational attainment of children and adolescents with HIV, it does not further expand on the 

population of children living in HIV care shelters. Notwithstanding, Qu et al. (2024), indicate 

that children with one or more ACEs, are 1.36 times more likely to repeat a school grade, 

compared to those who have not experienced ACEs. Conversely, the risk of repeating a grade 

in the future increased with the cumulative level of ACE.  

 

2.9. Implications of ACEs on Biological and Cognitive Processes 

2.9.1. Neurobiological Consequences 

Early traumatic events have been indicated to impact subsequent biological,  cognitive, 

and behavioural processes (Ji and Wang, 2018). Firstly, from a biological perspective, ACEs 

have been found to result in alterations,  in the structural integrity of the hippocampus, temporal 

gyrus, fornix, limbic system, and corpus callosum regions (Herzog and Schmahl, 2018; Vogel 

et al., 2020). For example, Buimer et al. (2022) investigated the relationship between ACEs 

and cortical morphology among 8 to 11-year-old children in Japan. Using functional 
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neuroimaging, the study found aberrant brain morphology as indicated by cortical thinning and 

reduced cortical surface area in fronto-subcortical networks. Cortical thinning was linked to 

early stressors such as children experiencing and living with early parental bereavement and 

divorce. Of relevance to my research, Buimer et al. (2022) found that on average, children who 

were exposed to two or more ACEs reflected less cortical surface area in the left pars 

triangularis Broca’s area, and prefrontal frontal gyrus. Lower fractional anisotropy (white 

matter connectivity) was also noted in the hippocampi of children who experienced two or 

more ACEs (Buimer et al., 2022). These morphological findings are important, as loss in brain 

matter, especially in regions such as the left pars triangularis, and prefrontal frontal gyrus, 

affects brain functions such as executive functions and attention (Buimer et al., 2022).   

Linked to the above, children who witness domestic violence (DV) have been reported 

to indicate observable alterations in the peripheral and central nervous system, when compared 

to controls who do not witness DV. Mueller and Tronick (2019), examined exposure to intimate 

partner violence during early childhood and found that witnessing intimate partner violence 

(verbal), had an impact on children’s cognitive function and intelligence quotient (IQ) 

outcomes. In their study, Mueller and  Tronick (2019), linked low IQ outcomes to dysregulation 

of the Hypothalamic Pituitary Adrenal Axis (HPA), a structure integral to emotional and 

cognitive regulation (Mueller and Tronick, 2019). Linked to the above, Touloumakos and 

Barrable (2020), indicated that parental neglect and experiencing domestic violence, was 

similarly linked to heightened allostatic load, which altered neurological, and endocrine, 

regulation, leading to altered cognitive outcomes.  

Also related to the above,  Lawson et al. (2017) investigated the volumes of the 

hippocampi and amygdala, in adults between the ages of 25 and 36 years old, who experienced 

childhood socioeconomic depravity and child abuse (Lawson et al., 2017). The study found 

that low socioeconomic status conditions and maltreatment were related to reduced 
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hippocampi, (Lawson et al., 2017).Similarly, the authors found that greater levels of childhood 

maltreatment, were significantly correlated with reduced amygdala volume. Alterations in 

hippocampi and amygdala volume were notably greater in females from low SES, childhoods, 

than men from the same SES upbringing (Lawson et al., 2017). The above findings are similar 

to those reported by Xu et al. (2021), who reported aberrant electroencephalography (EEG) 

coherence in the frontotemporal region, as indicated by increased frequency of temporal lobe 

epilepsy symptoms, in children from low SES who experienced sexual abuse. Beside the above, 

other studies (e.g., Lipscomb, et al., 2021), have indicated a link between ACEs and disturbed 

cortical morphology. 

2.10. Cognition and ACEs 

Notwithstanding the above, parental separation or divorce, has been linked with 

reduced cognitive and academic outcomes (Anthony et al., 2014). Nusinovici et al. (2018) 

investigated the impact of parental separation on preterm children’s school performance at age 

five. Preterm children who experienced parental divorce were compared to a cohort who 

experienced  typical neurodevelopmental and did not experience parental separation 

(Nusinovici et al., 2018). Findings from the Global School Adaptation Questionnaire (GSA) 

found that when they turned five years old, children born preterm, and who experienced 

parental separations, were likelier to experience lower school achievement outcomes than 

controls (Nusinovici et al., 2018).  In a similar US study, Brand et al. (2019),found that parental 

divorce restricts children’s access to quality education, leading to limited intellectual 

achievement, especially in college.  

In another study, Tsavoussis et al. (2014), investigated mental health and 

neurocognitive outcomes amongst children aged between 11 to 14 years of age in Uganda. All 

children reported experiencing exposure to home violence. Findings indicated that early 

experiences of family violence, were linked to reduced cognitive and academic outcomes at 
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primary school (Tsavoussis et al., 2014). Similarly Heleniak and  McLaughlin (2020),  

investigated the effect of exposure to interpersonal violence on cognition  and theory of mind 

(ToM). Findings indicated that teens (ages 8 to 16 years) who experienced interpersonal 

violence in a community setting, were also likely to experience decreased theory of mind 

(aggressive behaviour) and less accuracy during cognitive tasks for inhibitory control 

(Heleniak & McLaughlin, 2020).  

This was measured using a Go/No–Go assessment. The researchers also found that poor 

ToM, was linked to greater externalising behaviours (Heleniak & McLaughlin, 2020), meaning 

that deficits in understanding others’ perspectives and emotions may contribute to outwardly-

directed behavioural problems such as aggression or defiance. This suggests a nuanced 

relationship between socio-cognitive abilities and behavioural regulation, where challenges in 

recognising and interpreting social cues may hinder individuals’ ability to navigate social 

interactions effectively.  

Similarly,  studies, link early childhood abuse to diminished outcomes in memory, 

executive functions, and attention assessments (e.g., Goltermann et al., 2021; Ainamani et al., 

2021); and reduced inhibitory control (Xu et al., 2021). For example, Jacobsen et al. (2020), 

found that growing up in a foster homes was linked to reduced cognition. In their longitudinal 

study, they used the Weschler Intelligence Test for Children (WISC-IV)   to measure the 

cognitive performance of participants. The WISC-IV is an individually administered 

assessment tool with fifteen subtests that together give a thorough assessment of intellectual 

capacity. It has norms for age 6-16 years (Williams et al., 2003). 

Studies have shown that abuse and childhood adversity, have a pervasive effect on 

cognition, and the cerebral cortex in children living with HIV. Research  indicates that exposure 

to abuse, neglect and other ACEs,  leads to functional and structural changes in the cortex, 

especially in regions associated with cognitive processes such as memory, and attention (Kalia 
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& Knauft, 2020). Linked to the above, it is hypothesised that additional stressors, such as living 

in care shelters, which are associated with unstable living conditions, may have an effect on 

scholastic development (Rydström et al., 2019). 

In summary, childhood adversity, (ACEs) negatively affect cognition and  cerebral 

cortex integrity (Tryon et al., 2021). Noteworthy to my aims,  ACEs disproportionally affect 

children living with HIV, leading to compromised neurocognition, amongst a population of the 

children (Holden et al., 2019) Notwithstanding, there is a death of  literature detailing the effect 

of ACEs, children living with HIV, placed in HIV care shelters.  

2.11. Biological sex, Ethnicity and Adverse Childhood Experience 

Emerging research indicates that ACEs are unequally distributed in society based on 

sex , ethnicity, and economic status (Mersky et al., 2021b). In terms of biological sex, studies 

have indicated a higher incidence of ACE exposure among girls compared to boys (Almuneef 

et al., 2017 ; Fang et al., 2016; Leban, 2021). Among juvenile justice system youth, girls have 

been indicated to experience greater prevalence in ACEs compared to boys (29%  vs 14%) 

(Sourander et al., 2016). Furthermore,  compared to boys, girls tend to experience more sexual 

abuse (Mersky et al., 2021b), leading to distinct patterns of psychological and emotional 

sequelae such as depression, post-traumatic stress disorder (PTSD), and substance abuse. 

A cross-national study by Koposov, and colleagues, (2021) explored sex disparities and 

exposure to community violence (CVE) in three countries, Belgium (n = 4,743), Russia (n = 

2,823), and the US (n = 4,101) in connection to academic performance. Finding from in the 

study indicated that more girls than boys reported experiencing violent events (ranging from 

37.4% to 51.6% between the countries) compared to boys. Experiences of violence were linked 

to poor educational outcomes regardless of the country's location (Koposov et al., 2021). 



26 
 

 

Similarly, Al Shawi et al. (2019), investigated the prevalence of ACEs among adults in 

Iraq, in relation to depression. Results from the Depression Anxiety and Stress Scales (DASS) 

indicated that 38.9% of males reported previous exposure to ACEs, while 61.1 % of females 

reported exposure. Greater exposure to ACEs amongst females was liked to increased levels of 

depression, with  females experiencing greater levels of neglect, physical abuse, and sexual 

abuse (Al Shawi et al., 2019).   

Similarly, Wang, (2023) examined biological sex -specific associations of ACEs with 

frailty indexes, from the China Health and Retirement Longitudinal Study. Findings indicated 

that over a lifetime, more females experienced greater ACEs than men. The  biological 

consequences of early ACEs (childhood socioeconomic deprivation), in females were 

associated with heightened frailties, in old age (Wang, 2023). Similar outcomes were reported 

in a National Survey of Children’s Health (NSCH), which indicated that for the most part, 

females between the ages of 6 and 17 years, experienced greater ACEs, than boys, resulting in 

females  having a reduced  ability to care about achieving better academic outcomes in 

schooling (Mcdowell, 2017).  

Beside the above citations, other studies (e.g., Delisi et al., 2019; Giano et al. 2020; 

Schnarrs et al., 2019), have disproportionally reported greater levels of ACEs in females, than 

males. In such a study, Giano et al. (2020) provided updated estimates of ACEs using diverse 

sample in the United States.  Consisting of a total of 211 376 adults, across 34 states, findings 

from the  Risk Factor Surveillance System (BRFSS), which  comprised  eight measures of 

ACEs, : physical/emotional/sexual abuse, household mental illness, household substance use, 

household domestic violence, incarcerated household members, and parental 

separation/divorce, found that  57.8% of the sample experienced  at least one ACE, and 21.5% 

experienced  three or more ACEs (Giano et al., 2020). Females participants reported greater 

frequency of ACEs, with Black or Hispanic populations indicating greater ACEs, than 
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Caucasian descendants (Giano et al., 2020). Relevant to my research, the study found that those 

with higher incomes and higher levels of education, also experienced lower levels of ACEs.   

2.12. Age and Adverse Childhood Experience 

Although studies, seem to indicate that early life stressors (i.e., sexual abuse, poverty, 

low SES), are likely antecedents of cognitive, and behavioural consequences, and that females 

present with greater levels of ACEs, the effect of age group (children or adolescents), and its 

relation to ACEs, is not well undertook. Notwithstanding,  in relation to age, research appears 

to indicate that the consequences of ACEs on cognition,  depend on the frequency, type, and 

length, of ACEs experienced during the period from childhood to adolescence (Rovnaghi and 

Anand, 2018). Moreover, although early experiences of ACEs during childhood, result in 

cortical, and metabolic dysregulations, how it is not clear which age group (early childhood, 

early teen, early adolescence), experiences, the greatest levels of ACEs , what are the resultant  

effects on  cognition or behavioural outcomes (Shonkoff et al., 2012). Nonetheless, this study 

will seek to understand this phenomenon by investigating the effect of ACEs in children living 

with HIV aged 10-16 years. Having established the effects of ACEs on sex, highlighting the 

limited understanding of ACEs, and age, the next section explores the effects of ACEs on 

individuals living with HIV. 

2.13. Adverse Childhood Experiences and HIV  

In addition to the effects of neuroHIV on cognition, adverse childhood experiences 

(ACEs), pose an added burden to children and adults living with HIV. Given the above, my 

research sought to investigate the cojoined nature of ACEs on HIV neurocognition. My study 

sought to investigate the effect of ACEs in a sample of children residing in HIV care shelter in 

South Africa. The study investigated the cojoined effect of ACE, and HIV, on attention skills. 

Attention was chosen as the cognitive domain of interest as research indicates that attention is 

the primary domain for learning and that other cognitive domains are superseded by attention. 
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Secondary to the above, attention and executive function decline are defining features of 

HAND (Antinori et al., 2015; Clifford and Ances, 2013; Heaton et al., 2011; Nichols et al., 

2016). The subsequent section details the intersection of neuroHIV and ACE.  

Lakkireddy et al. (2021) indicate that children and adults living with HIV are likely to 

experience ACEs. For example, Chenneville et al. (2022) investigated ACEs among HIV 

participants aged between 17-24 years (n=41). Findings from the study indicated that ACEs 

contribute to greater risk behaviours and are linked to negative health outcomes (Chenneville 

et al., 2022). ACEs in this population group were also linked to risk behaviour co-occurring 

with substance abuse disorder, which negatively affected medication adherence, poor health 

outcomes (Chenneville et al., 2022). In another study, Spies et al. (2016) examined the effects 

of childhood trauma on a sample of participants living with HIV. The study, inclusive of female 

participants, investigated the effects of childhood trauma on neurocognitive outcomes. The 

study was inclusive of HIV patients who either experienced early life stressors (ELS) (n=32), 

and those who did not (n = 30). Findings indicated that the right anterior cingulate cortex 

(ACC), bilateral hippocampi, corpus callosum, left and right caudate, and left and right 

putamen were shown to have significant group volumetric differences. When compared to all 

other categories, HIV-positive females with ELS, indicated lower mean regional volumes. 

Associated lower volumetric data on cortical regions, was associated with suboptimal 

neurocognitive performance in the areas related to processing speed, attention/working 

memory, and abstraction (Spies et al., 2019). 

The authors conclude that childhood trauma may be a contributory factor to observed 

cortical alterations and subsequent neurocognitive decline within the sample. Research further 

highlights those participants living with HIV, who have experienced ACEs, present with 

mental health challenges. Young-Wolff et al. (2021) examined the association between ACEs, 

depression, and HIV-related outcomes, in a sample of 584 individuals living with HIV (Mean 
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Age =49.0; SD =10.9). The study found that most participants in their study were exposed to 

at least one ACE, and nearly half were exposed to three or more ACEs. In a similar study, 

Adeyemo et al. (2020), found the prevalence of ACEs, was high amongst children living with 

HIV in Lagos. As indicated by the Neuropsychiatric Interview for Children and Adolescents, 

44.8% of participants presented with lifetime major depression, and 35% presented with 

suicidality (Adeyemo et al., 2020). Importantly, the study found a significant association 

between the prevalence of Adverse Childhood Experiences (ACEs) among children living with 

HIV in Lagos and the occurrence of mental health issues, as evidenced by high rates of lifetime 

major depression and suicidality (Adeyemo et al., 2020). 

Moreover, the co-occurrence of ACEs and mental health disorders among children 

living with HIV suggests complex interactions between biological, psychological, and social 

factors that influence cognitive functioning and emotional well-being (Adeyemo et al., 2020). 

According to Adeyemo et al. (2020), there is a need to develop interventions, that address the 

holistic needs of children affected by HIV, and that these ought to foster resilience, and reduce 

the long-term effects of early-life stressors, on cognitive development.  

In a South African study, Santoro et al. (2021) investigated the impact of adverse 

childhood experiences (trauma) on neurocognitive outcomes within a sample of 72 children 

and adolescents, recruited from HIV clinics in the Cape Metropolis region. Participants for the 

study (Female = 52.8%; Males = 47.2 %) were aged between the ages of 14-17 years. The 

study assessed cognitive function skills using the Trial Making Test (executive functions, 

working memory and attention), the Neuroscreen Number Speed Test (working memory), and 

the NEPSY-II (executive function). Childhood adversity was measured using the Adverse 

Childhood Experiences (ACE) scale (Santoro et al., 2021). Results indicated no significant 

differences by age or biological sex between individuals who experienced high levels of 

adversity (four or more measures) versus those who experienced low adversity (less than three 
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reports). Although no differences were found by age and sex, children in the study indicated 

poorer processing speed, working memory, and executive function outcomes.  

The study by Santoro et al. (2021) highlights the association between ACEs and poor 

cognitive outcomes in children living with HIV in South Africa. Notwithstanding, the study 

had limitations in that it did not, (a) comprehensively investigate a singular cognitive domain 

(e.g., executive functions or attention), and the impact of ACEs, on this domain. The advantage 

of studying a single cognitive function in depth is that researchers can explore the complexities 

of different areas of cognition in a much greater detail. (Posner and Petersen, 1990). 

Furthermore, studying a single domain facilitates the identification and treatment of disorders 

that are specific to that domain, resulting in more successful therapeutic strategies that are 

adapted to the cognitive profile of the patient (Marquand et al., 2019). Additionally, researchers 

can create specialised interventions and therapies for problems with cognition or issues 

associated with attention skills deficits. Moreover, by focusing on a single cognitive domain of 

study, researchers can narrow down cognitive profiles (e.g., attention, working memory), by 

developing accurate assessments, or those profiles, based on behavioural or environmental 

contexts (Posner & Petersen, 1990).  

Another limitation of the study, as highlighted by Santoro et al. (2021), is that their 

study (b) did not employ a validated measure, to investigate adverse childhood experiences, in 

individuals younger than 18 years of age. Simply stated, the authors utilised a measure 

validated for adult populations to assess ACEs, which could have affected study findings. Other 

than the limitations identified  in  Santoro et al. (2021),  methodological limitations often  affect  

the investigation of HIV/AIDS in South Africa, especially in relation to  ACEs and cognition  

(Loggerenberg & Karim, 2008). Key limitations identified in the literature include, challenges 

accessing children living with HIV (Govender et al., 2012). Inability to access children, 

especially those living with HIV, and based in care homes, may invariably result in sampling 
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bias and underrepresentation of lived experiences of this population (Govender et al., 2012). 

As further noted by Simbayi et al. (2007), the fear of being discriminated against, or socially 

excluded, may result in children living with HIV, avoiding participating in research, or them 

not disclosing their status.  

2.14. Summary of Reviewed Literature 

The reviewed literature has indicated that neuroHIV affects cortical regions, such as the 

central executive network, and Posner’s Attention Network, leading to HAND. Of relevance, 

the reviewed literature further indicates that HIV, affects attention skills in children. Moreover, 

childhood adversity has been linked with disturbed cortical morphology, leading to 

compromised neurocognition in children. Given the cojoined effect of ACEs, and HIV, on 

neurocognition, my study sought to address the dearth of intersectional research in paediatric 

HIV. To date, only one published study (i.e., Santoro et al. 2021) has investigated the impact 

of ACEs on neurocognition in children and adolescents living with HIV in South Africa. My 

research sought to add to this body of literature, by expanding on the early work of Santoro et 

al. (2021).   

 

2.15. Study Objectives 

The study expanded on the study by Santoro et al. (2021), by utilizing validated 

psychometric measures to assess childhood adversity experiences.  In addition to the above, 

instead of focusing on multiple cognitive domains, my research investigated the effect of 

ACEs, on executive functions and attention. A secondary departure from Santoro et al. is that 

this study examined the specific role of demographic variables, namely, sex, age, and education 

on attention outcomes.  These outcomes were related to High or Low levels of childhood 

adversity. 
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The study chose to focus on demographic variables,  because, although the reviewed 

literature, indicates, that ACE outcomes, on cognition, differ by biological sex , ethnicity, age, 

and levels of ACEs experienced (High / Low) (e.g., Wamser-Nanney, 2018; Mersky et al., 

2021; Slattery et al., 2022), there is conflicting findings regarding the magnitude and direction 

of these effects. Some studies suggest significant associations between specific demographic 

variables and cognitive outcomes following ACEs, while others report inconsistent or non-

significant findings. This discrepancy underscores the need for further investigation and a more 

nuanced understanding of how demographic factors intersect with ACEs to influence cognitive 

functioning within the general population. Moreover, there was limited research on the effects 

of the above-mentioned variables, with a particular focus on children living with HIV, in HIV 

care shelters. Given this latter limitation, this study addressed, the gap by investigating the 

below research questions.  

Research Questions:  

Amongst children living with HIV and residing in Care Shelters: 

a. Are there significant differences in attention outcomes based on the number of ACEs 

experienced?5   

b. Are there significant differences in attention outcomes based on biological sex (females 

and males) based on adversity (Low vs High)?   

c. Are there significant differences in attention outcomes based on schooling (primary and 

high school) based on adversity (Low vs High)?   

d. Are there significant differences in attention outcomes based on age (young children: ages 

10-13 years; and older children: ages 14-16 years), based on adversity (Low vs High)?   

  

 
5 As detailed in the Methods section, if a child experienced more than four ACES, this was deemed as High ACEs. 
If a child experienced three of fewer ACEs, this was deemed as Low ACEs.   
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CHAPTER 3: RESEARCH METHODOLOGY AND DESIGN 

3.1.   Research Methodology  

This chapter describes the methods used in the study. This research study specifically 

sought to examine the effect of adverse childhood experiences (ACEs) on attention, as 

measured by the NEPSY-II. The research methods section is undertaken, considering multiple 

methodological challenges inherent in assessing children living with HIV within the African 

context. For example, Kvalsig and colleagues (2013) note that there are considerable 

methodological limitations that affect the investigation of HIV/AIDS research in Sub-Saharan 

Africa. Some of these, include researchers having to factor, (a) the influence of poverty on HIV 

outcomes; (b) impediments to accessing health care services, (c) developmental delays due to 

HIV, and (d) limitations of cARTs access to name a few. The above cited covariates all 

determine, and affect outcomes measures, regardless of the research methods undertaken to 

investigate the effect of HIV on neurocognition.  

Notwithstanding the above cited factors, cultural variations within diverse populations 

within the continent, may inadvertently affect interpretation on neuropsychological 

performance within these samples. Also relevant to the study, genetic, and environmental 

factors may impact neuropsychological performance, over and above HIV diagnosis 

(Kvalsig,Taylor, Kauchali, and Chhagan, 2013). To mitigate some of the above complexities, 

the student researcher also a registered multilingual independent psychometrist (PMT0099694) 

conducted all neuropsychological assessments for the study using the participants’ home 

language or the language of instruction, whenever necessary. For fidelity, the study used 

published NEPSY II norms for Afrikaans, Sepedi, Sesotho, Setswana, isiXhosa and isiZulu-

speaking South African children (Truter, 2017) for scoring purposes. The published norms 

from Truter, (2017), take into account the effect of ‘disadvantaged educational backgrounds’ 

of children aged between 9 and 11 years of age, and those aged between 14 and 16 years of age 
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in scoring. The above age group correlate to children in Grades 4-6 and Grades 8-10, 

respectively (Truter, 2017). 

3.2.   Research Design 

3.2.1. Design and Setting 

This study took the form of a quantitative approach, which is defined as  an empirical 

approach that employs numerical, quantifiable approaches to make conclusions regarding a 

phenomenon (Sullivan, 2012). The study took the form of a quantitative, descriptive, non-

experimental research design. Such a design does not involve manipulating variables or 

randomizing groups but simply describes the nature of the phenomenon under investigation 

(Sullivan, 2012).  

3.2.2. Dependent variables 

A total of ten (10) attention and executive function measures from the NEPSY-II 

(Section 3.4) were used as the primary outcome variables for cognition.  The assessments 

administered for attention and executive function were the Auditory Attention, Response Set, 

and Inhibition subsets of the NEPSY. Under Auditory Attention subtest, the dependent 

variables were Auditory Attention Total Scores, Auditory Attention Commission Total Errors, 

Auditory Attention Omissions Total, and the Auditory Attention Inhibitory Total. Dependent 

measures on The Response Set included Response Set Total Correct, Response Set Commission 

and Omission Errors Total. Finally, in the Inhibition subtest, the dependent variables were 

Inhibition Total Errors, Inhibition Naming Total Completion Time, and Inhibition Switching 

Total Completion Time. 

3.2.3. Independent variables 

The independent variable for my study were the reported ACEs, categorized into a 

binary of High and Low adversity. High adversity was represented by four (4) or more ACEs, 
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the participant may have been exposed to as determined by the Adverse Childhood Scale. Low 

childhood adversity was represented by three or less ACEs on the Adverse Childhood Scale 

(Section 3.2.7). 

3.2.4. Setting 

My research was carried out at two HIV shelters situated in Johannesburg, South Africa. 

The two shelters are registered non-profit organisations offering holistic care and support, to 

children living with HIV, and those orphaned. All children in the shelter permanently reside at 

the shelters and are under the care of a matron, social worker, and therapist. At the time of the 

study, all children lived at the shelter, and visited their relatives during school term holidays. 

In total, the two shelters accommodate approximately 185 children. Most children attend 

primary, secondary, and technical schools, within the surrounding environment of the shelters. 

3.2.5. Participants 

Convenient sampling was used to recruit forty-two participants from the two shelters. 

Research participants were aged between the ages of 10-16 years of age and were all on a 

course of ARVs at the time of the study. Sample size estimation for the research was based on 

the study by Santoro et al. (2021), who recruited 72 research participants from HIV clinics in 

Cape Town, South Africa. For my study, to achieve statistical power to answer the research 

questions under investigation, I considered an alpha = 0.05 and power = 0.80 for sample size 

estimation using  G*Power 3.1 (2021). Based on G* Power estimation, it was deemed that for 

an adequate power of 0.8, forty-three (43) participants would be sufficient for the study to 

detect statistical differences for between group analysis (See Appendix A). 

3.2.6. Inclusion and exclusion criteria:  

The inclusion criteria for participant selection were that (1) participants should have 

resided at one of the two HIV care shelters, (2) and should have been diagnosed with HIV and 
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be on a course of ARVs. Lastly, participants (3) must be between the ages of 10 and 16 years 

of age. The exclusion criteria were participants who did not meet the above criteria and were 

previously involved in a similar research study within the last two years. Participants were also 

excluded if they presented with a significant diagnosis of neurological, psychiatric, or learning 

difficulty (as ascertained by the presiding nurse). 

3.2.7. Measures 

A Demographic Questionnaire (Appendix B) was administered to obtain participants’’ 

data regarding HIV status, biological sex, age, and education. These variables are similar to 

those included in the Santoro et al. (2021) study. The parent/guardians or the Director of the 

shelter completed the Demographic Questionnaire.  

Childhood Adversity: Childhood adversity data was captured using the Childhood 

Adversity Questionnaire (CYW ACE-Q: Burke Harris & Renschler, 2015). The CYW ACE-Q 

measures adversity as identified by variables such as (a) previous experience with long-term 

health challenges, (b) previous experience with learning difficulties, (c) previous experience 

with behavioural and mental health challenges, as well as (d) developmental delay before the 

age of 18 years.   

Further to the above, the CYW ACE-Q is comprised of two sections: Section 1 of the 

instrument (items 1–10) measured childhood adversity based on illness risk profile.  Section 2 

(items 11–20) assessed early life stressors linked to adversity, such as being placed in a foster 

care system, experiencing bullying, losing a parent or guardian, experiencing deportation or 

migration, or experiencing trauma due to a medical condition, and being exposed to violence 

and/or discrimination (Burke Harris & Renschler, 2015). Where appropriate, research 

participants completed the questionnaire (Appendix C), but, for the most part, these were 

completed by the caregivers (Appendix D). 
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The psychometric properties of the CYW ACE-Q are well attested, and include 

adequate internal and external validity (Lanier et al., 2018). The instrument has also been found 

to demonstrate adequate test–retest reliability and concurrent validity (Bethell et al., 2017; Choi 

et al., 2020; Hardcastle et al., 2018; Sherr et al., 2016). According to Lamers et al. (2011), the 

CYW ACE Q has a good internal consistency reliability with a Cronbach’s alpha coefficient 

of 0.70 for the total scale. To date, although appropriate for the age groups in the study, the 

instrument is yet to be normed and validated within a South Africa context.   

Attention and Executive Functions: Neuropsychological data from the NEPSY-II was 

administered to assess neurocognitive function. The NEPSY-II is a multidomain 

neuropsychological battery that evaluates pre-schoolers, children, and teenagers’’ 

neurocognitive abilities (Korkman, Kirk, and Kemp, 2007). The NEPSY-II captures cognitive 

data pertaining to (a) attention and executive functions, (b) language, (c) memory and learning, 

(d) social perception, (e) sensorimotor skills, and (f) visuospatial processing. For this study, I 

focused on data related to subcomponents of attention, specifically executive and sustained 

attention. Psychometric properties of the NEPSY include good internal reliability (r ≥ 0.80) 

and content validity (r = 0.51 - 0.96).  Due to its reliability and validity, the NEPSY II has 

previously been used in several Sub-Saharan African settings, including, but not limited to 

South Africa (Louw et al., 2020; Semrud-Clikeman et al., 2017), Zambia (Roy, 2018; Mulenga 

et al., 2001), and Botswana ( Korkman, and Kirk, 2007). Although Cronbach’s alpha values 

for the NEPSY-II subtests, vary depending on the age group and the population being studied 

( Korkman, and Kirk, 2007)., the NEPSY-II has been demonstrated to have good internal 

consistency across multiple subtests. For instance, in a study by Korman and Kemp, (2007) 

which evaluated the psychometric properties of the NEPSY-II in a sample of children aged 3-

16 years, the Cronbach’s alpha coefficients, for individual subtests ranged from 0.43 and 0.90, 

with most subtests showing acceptable levels of internal consistency. Specifically, for the 
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Auditory Attention and Response Set subtest, the internal consistency coefficient (Cronbach’s 

alpha) was reported to be 0.86, (Korkman et al.,2007), whilst the Comprehension of Instruction, 

Design Copying, Geometric Puzzles, Inhibition, Speeded Naming, and Word List Interference, 

indicated alpha coefficients ranging from 0.70 to 0.90. All these indices (Korkman et al.,2007) 

indicate good reliability across individual subtests (Korkman, Kirk, & Kemp, 2007). 

The following subtests from NEPSY-II ( (Korkman et al.,2007) were administered to 

collect data on attention and executive functions.   

Auditory Attention and Response Set.: This subtest uses an auditory continuous 

performance paradigm to measure selective and sustained attention, response inhibition, and 

executive functioning. Two components comprise this subtest:  Auditory Attention is designed 

to assess selective sustained auditory attention. It evaluates the capacity of participants to 

sustain and selectively attend to auditory attention. The Response Set, on the other hand, 

evaluates a participant’s capacity to switch to and retain a new, more complex mental set in 

their mind. The task further demands participants to multitask in working memory, and to 

inhibit the impulse to respond in the same way as in Auditory Attention, or in accord with 

visual stimulus. In this task, the participant needs to pay close attention, monitor responses for 

rule violations and inhibit immediate impulse. When the participant hears a target word in a 

string of words, they touch a relevant circle target. Furthermore, the participant must react 

quickly, which may increase impulsive reactions, leading to errors of commission. Thus, the 

Response Set requires more executive control than Auditory Attention due to the cognitive load 

and working memory requirement of the task (Korkman & Kirk, 2007). 

Comprehension of Instructions: This task assesses participant’s ability to comprehend, 

interpret, and apply spoken instructions of increasing syntactic complexity. In response to 

spoken directions, the participant points to rabbits of different sizes, colours, and facial 
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expressions. Furthermore, more complex items involve pointing to shapes by colour, position, 

and relationship to other figures (Korkman et al.,2007). 

Design Copying: The subtest is designed to assess visuoconstructional ability and 

visuomotor integration. This measure assesses the participant’s ability to perceive and analyse 

the visual-spatial relationships in the design, and retain  the image by copying the figures 

displayed in the response booklet (Korkman et al.,2007). 

Geometric Puzzles: The subtest is intended to assess mental rotation, visuospatial 

analysis and attention to detail. The participant is presented with a picture of a large grid 

containing several shapes, and they are expected to analyse and compare the geometric aspects 

of the figures to perform this task (Korkman et al.,2007). 

Inhibition: The Inhibition subtest was designed to assess multiple aspects of executive 

functioning, including inhibitory control, cognitive flexibility and self-monitoring. In this task, 

depending on the colour of the shape or arrow, the participant labels either the shape, the 

direction or a different answer when presented with a sequence of black and white shapes or 

arrows (Korkman et al.,2007). 

Speeded Naming: This subtest is intended to evaluate participants’’ ability to rapidly 

access and produce names, colours, forms, sizes, or letters and numbers. Participants must 

name items as rapidly as possible in the order they appear in the NEPSY-II stimuli book  

(Korkman et al.,2007). 

Word List Interference: The subtest measures verbal working memory, repetition, and 

interference-induced word recall. The participant is given a two-word series and instructed to 

repeat each sentence once it is given. Then, in the presentation order, he or she recalls each 

word series as per the word list (Korkman et al.,2007). 

3.2.8. Procedure 
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Upon approval of the study by the Rhodes University Human Research Ethics 

Committee (Appendix E), the Directors of the two shelters were sent letters requesting 

permission to conduct the study at their premises. Following Director approval, further 

approval was sought from parents/guardians to provide consent for their ward to partake in the 

study (Appendix F). Once children provided assent (Appendix G), data collection commenced.  

On the day of the research, all data collection was conducted in a well-ventilated and 

quiet room allocated to the researcher by the respective HIV care shelters. Each room had 

sufficient space and lighting and was furnished with chairs and a desk. Participants were first 

presented with a Demographic Questionnaire to confirm relevant demographic data (i.e., 

child’s birthdate, age, level of education, etc). In cases where children could not provide 

demographic data, the Directors, matrons, or care givers provided such data. Once complete, 

participants proceeded to complete the CYW ACE-Q, which took approximately 15 minutes to 

complete. Similarly, in cases where children could not provide ACE data, the Directors, 

matrons, or care givers assisted with relevant information. 

Once the above phases were complete, participants were then administered the NEPSY-

II subsets described above. Administration of the NEPSY took approximately two and a half 

hours per child to complete, with intermittent breaks of approximately five-minutes between 

assessments.  

Data collection for the study was conducted between July 2022 to November 2022. All 

data was collected after school hours (i.e.,14h30 to 17h00), during weekdays (Monday to 

Friday). Occasionally, data collection was conducted on weekends (Saturdays between 08h00 

to 16h00) based on participant availability. Procedurally, after school, when participants had 

taken lunch, each participant would meet the researcher in the room allocated for the study and 

be briefed about the study proceedings. Once data collection was complete, participants were 

thanked for their participation and given a token of appreciation. 
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3.2.9. Data Management and Data Analysis 

Descriptive analysis: All data (Demographic, ACE, NEPSY) were transferred into 

Excel and then saved on the cloud. Once data cleaning was complete, basic descriptive analysis 

were conducted in the form of frequency analysis (Demographic analysis) and assumption 

checks were run on all dependent measures. Significantly, continuous data from the CYW ACE-

Q were transformed into categorical data denoting High (four or more ACEs) and Low (four or 

less ACEs) Adversity. These transformations were implemented, to enable further regression 

analysis on the outcome variables of interest (NEPSY: Attention scores: Auditory Attention, 

Response Set, and Inhibition subtest). All data transformations, and subsequent analysis were 

conducted on Jamovi 2.3.21 statistical package (The Jamovi project (2022). For all statistical 

analysis, the level of significance was set at the alpha level of p < 0.05. 

Age: 

According to Piaget, cognitive development occurs in phases, each of which is 

distinguished by unique cognitive capacities and worldviews (Piaget, 1952). The first stage is 

the sensorimotor stage. This is the initial stage where infants aged (0-2 years) learn about the 

world through their sensory experiences and motor actions. The key developments in this stage 

include object permanence and the coordination of sensory and motor experiences. The second 

stage is the Preoperational stage. During this phase, children begin to use language in engage 

in symbolic play, however, they do not yet understand concrete logic. They show egocentric 

behaviour , that is having difficulty seeing things from perfective other than their own and 

struggle with concepts of conversations (e.g., the understanding that the quantity of liquid 

remains the same regardless of the shape of the container, the idea that the number of objects 

remains constant despite changes in their arrangement, and the recognition that the volume of 

clay remains unchanged even if its shape is altered). This stage is followed by the Concrete 

operational stage (7-11 years). This phase is characterised by children starting to think logically 
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about concrete events. They gain a better understanding of the concept of conservation, perform 

operations on concrete objects, and understand the concept of reversibility. They begin to grasp 

mathematical concepts and categorise objects (e.g., understanding the principles of addition 

and subtraction, recognizing that the total number of items in a set remains the same despite 

rearrangement, classifying objects into hierarchical categories based on shared characteristics, 

and comprehending the concept of conservation, such as recognizing that a volume of liquid 

remains constant despite changes in the shape of the container) 

The sample was split into two age bands. The age categorization in this study was 

grounded in the cognitive development psychology theory of Piaget’. According to Piaget’s 

cognitive development theory, cognitive development occurs in phases, each of which is 

distinguished by unique cognitive capacities and worldviews (Piaget, 1952). There are various 

reasons why dividing a sample into two age groups is consistent with Piaget’s theory. Firstly, 

are developmental differences. Piaget argued that cognitive development occurs in different 

phases consisting of sensorimotor, preoperational, concrete operational, and formal 

operational. This made it possible to compare the cognitive ability of children who are more 

likely to be in the formal operational stage and children who are more likely to be in the 

preoperational or concrete operational stages by dividing the sample into two age bands. The 

two groups fell in the concrete operational stage (7-11 years), and the formal operational stage 

(12 years and up) This division also made it possible to investigate how cognitive abilities 

change as children progress through Piagetian stages.  

3.2.10. Inferential Analyses 

Correlation: Correlation analyses were conducted between ACEs and attention scores 

(Auditory Attention, Response Set, and Inhibition subtest), using Pearson’s Correlation Matrix.  

Furthermore, Chi-square measures of association were conducted on categorical data (High vs 
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Low Adversity), between ACEs and attention scores (Auditory Attention, Response Set, and 

Inhibition subtest). 

T-Test Analysis: Independent sample T-Tests were conducted to test group difference 

by sex (male, female), adversity (high and low-adversity), on attention and executive function 

outcomes.  

Linear Regression: Linear regression analysis was conducted to determine the 

relationship between ACEs measures and attention /executive outcomes. The effect of ACE on 

attention scores was analysed using a hierarchical regression analysis.   

3.2.11. Ethical considerations 

Ethical clearance for the larger NRF study was granted to the Principal Investigator 

(research supervisor) (Appendix H). Ethical clearance for the Masters study was granted by the 

Rhodes University Human Research Ethics Committee (RU-HREC: 2022-5149-6934). Given 

the sensitive nature of the research (HIV children), all participant information data was treated 

with strict confidentiality in accordance with the POPIA Act (Republic of South Africa, 2013). 

As such, to ensure confidentiality and anonymity, subject codes were assigned to each 

participant. All participant information was kept private and stored in a safe and secure location 

only accessible to the researcher and the research supervisor. The study followed the Helsinki 

Protocol of Ethics (World Medical Association, 2014), wherein, participants were protected 

from harm by ensuring they had access to counselling services at the child centre. Participants 

were further informed that they had a right to discontinue the study at any time without any 

consequences. Importantly, parents, guardians and participants were briefed of the voluntary 

nature of the study, and children provided informed assent both in writing and verbally.  
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This study was conducted during the surge of COVID-19 infections. To mitigate risk 

of COVID-19 infections, a risk mitigation plan was implemented, to which participants and 

the researcher had to adhere (Appendix I).  
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CHAPTER 4: RESULTS 

4.1.   Descriptive Statistics 

Table 1 captures the demographic characteristics of the sample. In total, 42 participants 

took part in the study. Males constituted 52.4 % (n=22), whereas females constituted 47.6% 

(n=20) of the sample. The mean average age was (M = 14.5 years, SD = 1.90), and the majority 

of participants reported being Black (88.1%), with the least number of participants being White 

(2.4%). Most participants were in High School, (81%), with 8 (19%) participants in Primary 

School. Participants spoke a variety of languages, with isiZulu (46%), being the most widely 

spoken language. All participants were fluent in English, and all assessments were conducted 

in English, or the child’s home language when appropriate. Chi- Square Analysis revealed no 

significant differences by and sex and Education, χ² (1) = 0.02, p = 0.88. Similarly, no 

differences were found by sex and ethnicity, χ² (1) = 5.59, p = 0.061. The subsequent section 

presents descriptive statistics for ACE scores. 

Table 1 

Demographic Sample Characteristics 

Sample Characteristics (N) (%) 

Age 

Age categorised (Young and Old) 30 71.4 

Young participants (10-13) 12 28.6 

Old participants (14-16) 30 71.4 

Sex 

Female 20 47.6 

Male 22 52.4 

Ethnicity 
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Black 37 88.1 

Coloured 4 9.5 

White 1 2.4 

Level of education 

High school 34 81 

Primary school 8 19 

ACEs 

High adversity 31 73.8 

Low adversity 11 26.2 

Note. N= Frequency of participants in each category. % = Percentage of participants in each 

category. 

4.2.   Adverse Childhood Experiences (ACEs) 

Descriptive statistics for ACE scores based on High and Low adversity are presented 

in Table 2. As indicated in Table 2, no significant differences were noted between males (M = 

9.07, SD = 2.50) and females, (M = 9.65, SD = 3.14) on the number of ACEs, an individual 

experienced. As further indicated in Figure 1, approximately 14 (33.3%) participants reported 

having experienced ten or more ACEs on the CYW-ACE-Q. Furthermore, 12 participants 

(28.6%) reported having experienced 4-6 ACEs, with a further 10 (23.8%) reporting at least 

seven or more ACEs. Moreover 6 participants (14.3%) reported experiencing at least one to 

three ACEs. Overall, 73.8% of participants (n = 31) reported having experienced ‘High’ 

Childhood Adversity, as indicated by the CYW ACE. Conversely, 26.2% participants (n = 11) 

experienced ‘Low Childhood Adversity’. On average, the sample experienced at least 7.67 (8) 

ACEs, with a standard deviation of 3.85 (4).  



47 
 

 

Table 2  

Descriptive Characteristics of Adverse Childhood Adversity 

Measure  Female Male Full sample 

 Mean 

Standard 

deviation 

(SD) 

Mean 

Standard 

deviation 

(SD) 

Mean 

Standard 

deviation 

(SD) 

ACEs 

High Adversity 9.65 3.14 9.07 2.50 9.39 2.84 

Low Adversity 3.67 0.58 2.50 1.31 2.82 1.25 

Note: High and Low number of adversities in females and males are represented in mean and 

standard deviation (SD). 

 

Note: The numbers of ACEs experienced by each participant are categorised from minimum 

to maximum ACEs experienced. 

4.3.   Inferential Statistics: Research Questions 
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4.3.1. Research Question One 

The first research question sought to answer the question: Are there significant 

differences in attention outcomes amongst children living with HIV, who have experienced a 

greater number of ACEs (four or more), compared to those who have experienced fewer ACEs 

(three or less)?    

Independent sample T-Tests analysis revealed no significant effect for adversity (High 

vs Low), on multiple measures of attention, namely, Auditory Attention Total Scores, 

Response Set Total Correct Scores, Response Set Commission and Omission Errors (p > 0.05). 

Similarly, no significant differences were found concerning adversity (High vs Low), and 

Auditory Attention Omissions Total Scores, Inhibition Total Errors scores and Inhibition 

Naming Total Completion Time. Nonetheless, children with High ACEs performed 

significantly worse (M =1.065, SD =1.41), for Auditory Attention Commission Total Errors 

compared to those with Low levels of adversity (M=0.182, SD=0.603), t (40) = 9.01, p = 0.05. 

Significant differences were also noted for Auditory Attention Inhibitory Total Scores, with 

participants who experienced Low ACEs, performing better (M=0.00, SD=0.00) than those 

who experienced a greater number of adversities (M=0.806, SD =1.33), t (40) = 7.79, p = 0.05.  

4.3.2. Research Question Two 

The second question sought to answer the question: Are there significant differences in 

attention outcomes by sex (females and males) based on adversity (low vs high)? A hierarchical 

regression analysis was conducted with two blocks (models) of variables. As indicated in Table 

3, the first model included ACEs (High vs Low adversity), as the first predictor variable, with 

NEPSY-II outcome scores for attention (Auditory Attention Total Scores) as the outcome 

variables. In the second model, sex was included as a predictor, to investigate the effect of 

sexsex on the outcome variable (Auditory Attention Total scores). Results indicated that the 
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first model (High vs Low Adversity) was an insignificant predictor for attention scores, 

(F=1.49, p=0.23, R2 =0.04), and explained 4% of the variation on outcome scores. Further 

coefficient analysis, although insignificant (p = 0.14), indicated that, for the variable ‘Low 

Adversity’, for every unit change in Low adversity, there was a decrease of 0.93 units in 

attention scores (Auditory Attention Total Scores). When sex was added as a covariate, the 

model was statistically significant (F=3.23, p=0.05, R2=0.14). Importantly, the second model 

showed significant improvement from the first model ∆F = 4.83, p =0.03, ∆R2= 0.11. 

Summarily, when ACEs (High vs Low), and sex (Male and Female), were included into the 

model, the model was able to explain 14.2 % of the variance in attention scores (AA total 

scores). Further, significant beta coefficient analysis of the regression model (p = 0.041) 

indicated that females (M = 2.25, SD = 1.8) performed significantly better than males (M = 

1.05, SD = 1.36) on Auditory Attention Scores, t (35.25) = 2.42, p = 0.021.  

Further to the above, a hierarchical regression analysis was conducted with two blocks 

(models) to study outcomes on Auditory Attention Commission Errors Total scores. In the first 

model, ACEs (High vs Low adversity) were included as the first predictor, with NEPSY-II 

outcome scores for attention (Auditory Attention Commission Errors Total) as the outcome 

variable. sex was then added as a predictor variable in the second model, to measure its effect 

on attention scores (Auditory Attention Commission Errors Total). Overall results indicated 

that although the first model (High vs Low Adversity) approached significance, it was an 

insignificant predictor for attention scores, (F=3.98, p=0.05, R2 =0.09), and explained 9.1% of 

the variation in attention scores. Coefficient analysis was found to be significant (p = 0.05) and 

indicated that for the variable ‘Low Adversity’, for every unit change in the Low adversity, 

there was a decrease of 0.85 units in attention scores. As indicated in Table 3 for the second 

model, when l sex was added as a covariate, the model was statistically significant (F=4.63, 

p=0.02, R2=0.19). Importantly, the second model showed significant improvement from the 
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first model ∆F = 4.90, p = 0.03, ∆R2= 0.10. Summarily, when ACEs (High vs Low), and sex 

(Male and Female), were included into the model, the model was able to explain 19.2% of the 

variance in attention scores (Auditory Attention Commissions Errors Total). Further, 

significant beta coefficient analysis of the regression model (p = 0.03) indicated that females 

(M = 1.35, SD = 1.46) performed significantly better than males (M = 0.36, SD = 0.95) on the 

outcome variable, Auditory Attention Commission Errors Total, t (39) = 1.45, p = 0.03.  

A hierarchical regression analysis was also conducted with two blocks (models) to 

investigate attention scores (Response Set Total Correct) by ACE and sex. The first model 

included ACEs (High vs Low adversity) as the first predictor, with NEPSY-II outcome scores 

for attention (Response Set Total Correct) as dependent variables. In the second model, sex 

was included as a predictor variable, to the dependent variable (Response Set Total Correct). 

Results indicated that the first model (High vs Low Adversity) was an insignificant predictor 

for attention scores, (F=0.18, p=0.68, R2 =0.00), and explained 0% of the variation in attention 

scores. Further coefficient analysis, although insignificant (p = 0.67), indicated that, for the 

variable ‘Low Adversity’, for every unit change in Low adversity, there was a decrease of 0.21 

units in attention scores. For the second model, when sex was added as a covariate, the model 

was statistically significant (F=3.51, p=0.04, R2=0.15). Importantly, the second model showed 

significant improvement from the first model ∆F = 6.81, p = 0.01, ∆R2= 0.15. Summarily, 

when ACEs (High vs Low), and sex (Male and Female), were included into the model, the 

model explained 1% of the variance in attention scores (Response Set Total Correct). Further, 

significant beta coefficient analysis of the regression model (p = 0.013) indicated that females 

(M = 2.00, SD = 1.46) performed significantly better than males (M = 0.91, SD = 1.27) on the 

outcome variable, Response Set Total Correct, t (39) = 1.79 p = 0.013. 

Lastly, a hierarchical regression analysis was conducted with two blocks (models) of 

variables. Similar to the previous analysis, the first model included ACEs (High vs Low 
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adversity) as the first predictor, with NEPSY-II outcome scores for attention (Response Set 

Commission Errors Total) as the dependent variable. In the second model, sex was included as 

the second predictor variable, to determine outcomes on Response Set Commission Errors. 

Results indicated that the first model (High vs Low Adversity) was an insignificant predictor 

for attention scores, (F=0.00, p=0.95, R2 =0.00), and explained 0% of the variation in scores. 

Coefficient analysis, although insignificant (p = 0.14), indicated that, for the variable ‘Low 

Adversity’, for every unit change in the Low adversity, there was a decrease of 0.24 units in 

attention scores. When sex was added as a covariate, the model was statistically insignificant 

(F=0.30, p=0.74, R2=0.02). As indicated in Table 3, the second model showed insignificant 

improvement from the first model ∆F = 0.59, p = 0.47, ∆R2= 0.01. Summarily, when ACEs 

(High vs Low), and sex Biological Male and Female), were included into the model, the model 

was able to explain 12.2 % of the variance in attention scores (Response Set Commission Errors 

Total). Significantly, beta coefficient analysis of the regression model indicated that females 

(M = 1.80, SD = 1.44) performed significantly worse than males (M = 2.14, SD = 1.40), on the 

outcome variable, Response Set Commission Total Errors, t (39) = 2.05, p = 0.001. 

Table 3  

Hierarchical Regression Analysis for Biological sex  

Variables   

 R ∆R2 F p 

AA total scores  

Model 1 -ACEs (High vs 

Low Adversity)  
0.19 0.04 1.49 0.23 

Model 2  

(Biological sex) 
0.377 0.14 3.23 0.05 

AA commission errors total  

Model 1-ACEs (High vs 

Low Adversity) 
0.30 0.09 3.98 0.05 
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Model 2 (Biological sex) 0.438 0.19 4.63 0.02 

Response Set total correct 

Model 1-ACEs (High vs 

Low Adversity) 
0.07 0.0 0.18 0.70 

Model 2 (Biological sex) 0.39 0.15 3.50 0.04 

Response Set omissions errors total  

Model 1-ACEs (High vs 

Low Adversity) 
0.08 0.00 0.24 0.63 

Model 2 (Biological sex) 0.48 0.23 5.73 0.01 

Note. The scores of the NEPSY-II subtests are presented by the adversity group. In each subtest, 

Model 1 represents High vs Low Adversity, and Model 2 represents the addition of sex. 

4.3.3. Research Question Three 

The third question sought to answer the question: Are there significant differences in attention 

outcomes between Primary and High school children based on adversity (Low vs High)?   

A hierarchical regression analysis was conducted with two blocks (models) of 

variables. The first model included ACEs (High vs Low adversity) as the predictors, with 

NEPSY-II outcome scores for attention (Response Set Total Correct), as the dependent 

variable. In the second model, the Level of education was included as a predictor variable 

(Primary vs High School), to the dependent variable, to measure its effect on attention scores. 

Overall results indicated that the first model (High vs Low Adversity) was an insignificant 

predictor for attention scores, (F=0.18, p=0.63, R2 =0.0), and explained 4% of the variation in 

attention scores. Further coefficient analysis, although insignificant (p = 0.68.), indicated that, 

for the variable Low Adversity, for every unit change in Low Adversity, there was a decrease 

of 0.21 units in attention scores. For the second model, when Primary and Secondary education 

were added as a covariate, the model was statistically insignificant (F=0.54, p=0.60, R2=0.03). 

Although the second model showed improvement from the first model, ∆F = 0.89, p = 0.35, 

∆R2= 0.02, it remained insignificant. Summarily, when ACEs (High vs Low), and Level of 
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Education (Primary and High School), were included into the model, the model explained 3% 

of the variance in attention scores (Response Set Total Correct). Contrary to expectation, beta 

coefficient analysis of the regression model (p = 0.67) indicated that Primary School 

participants (M = 1.00, SD = 1.41) performed significantly better than High School participants 

(M = 1.53, SD = 1.1.42) on the outcome variable, Auditory Attention Scores, t (39) = 2.42, p = 

0.01.   

As indicated in Table 4, another hierarchical regression analysis was conducted with 

two blocks (models) of variables. Similar to the above analysis, in the first model, ACEs (High 

vs Low adversity) was added as the first predictor, with NEPSY-II outcome scores for attention 

(Response Set Omissions Error Total), as dependent variables. In the second model, Level of 

education was included as the second predictor variable, to the dependent variable (Response 

Set Omission Errors Total).  Results indicated that the first model (High vs Low Adversity) 

was an insignificant predictor for attention scores, (F=0.24, p=0.63, R2 =0.0), and explained 

0% of the variation in attention scores. Further coefficient analysis, although insignificant (p = 

0.63), indicated that, for the variable ‘Low Adversity’, for every unit change in the Low 

adversity, there was a decrease of 0.24 units in attention scores.  

When the second model was added as a covariate, the model was statistically 

insignificant (F=0.62, p=0.54, R2=0.03). Although, the second model showed insignificant 

improvement from the first model (∆F = 1.00, p = 0.32, ∆R2= 0.02), when Level of Education 

was added, the model explained 3 % of the variance in attention scores (Response Set 

Omissions Errors Total). Beta coefficient analysis of the regression model indicated that 

Primary School participants (M = 1.00, SD = 1.41) performed significantly better than High 

School participants (M = 1.56, SD = 1.36) on the outcome variable, Response Set Omissions 

Errors Total, t (39) = 2.04, p =0.00.  
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Table 4 

A Hierarchical Regression Analysis for Education 

 Variables      

 r ∆R2 F p 

Response Set total correct 

Model 1-ACEs (High vs 

Low Adversity) 
0.06 0.00 0.18 0.68 

Model 2 (Education) 0.17 0.02 0.53 0.59 

Response Set omissions errors total  

Model 1-ACEs (High vs 

Low Adversity) 
0.08 0.00 0.24 0.63 

Model 2 (Education) 0.18 0.03 0.61 0.54 

Note.  The scores of the NEPSY-II subtests are presented by adversity group. In each subtest, 

Model 1 represents High vs Low Adversity, and Model 2 represents the addition of level of 

education. 

4.3.4. Research Question Four 

In a follow up to the above findings, (primary school participants performing better 

than high school participants, on the Response Set Omissions Errors Total attention scores), 

Question Four investigated whether there are significant differences in attention scores, 

between younger (ages 10-13 years) and older children (ages 14-16 years), by adversity (Low 

vs High)?   
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Hierarchical regression analysis was conducted with two blocks (models) of variables. 

The first model included ACEs (High vs Low adversity) as the predictor variable, with NEPSY-

II outcome scores for attention (Auditory Attention Omission Total Errors) as dependent 

variables. Age was included as a predictor variable, to the dependent variable (Auditory 

Attention Omissions Total Errors) to measure its effect of attention. Although approaching 

significance, results indicated that the first model (High vs Low Adversity) was an insignificant 

predictor for attention scores, (F=2.96, p =0.06, R2 =0.08), and explained 8 % of the variation 

in Auditory Attention Omission Total Error scores. Further coefficient analysis, although 

insignificant (p = 0. 07), indicated that, for the variable ‘Low Adversity’, for every unit change 

in Low adversity, there was a decrease of 1.20 units in attention scores. When age was added 

onto the model, the model was statistically significant (F=4.47, p =0.02, R2 =0.19). Importantly, 

the second model showed significant improvement from the first model ∆F = 5.08, p = 0.03, 

∆R2= 0.11. Summarily, when ACEs (High vs Low), and Age (Old and Young), were included 

into the model, the model was able to explain 18.6 % of the variance in Auditory Attention 

Omissions Errors Total scores. Beta coefficient analysis of the regression model (p = 0.07) 

indicated that older participants (M = 0.70, SD = 1.29) performed significantly worse than 

younger participants (M = 1.17, SD = 1.34) on Auditory Attention Omissions Errors Total 

scores, t (39) = 2.67, p = 0.001.  

Further hierarchical regression analysis was conducted with two blocks (models) of 

variables. The first model included ACEs (High vs Low adversity) as the first predictor, with 

NEPSY-II outcome scores for attention (Response Set Commissions Total Errors) as the 

dependent variable. In the second model, Age was included as a predictor variable, to the 

dependent variable (Auditory Attention Omissions Total Errors) to measure its effect on 

Response Set Commissions Total Error attention scores. Results indicated that the first model 

(High vs Low Adversity) was an insignificant predictor for attention scores, (F=0.00, p= 0.95, 
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R2 =0.01), and explained 0% of the variation in outcome scores. Coefficient analysis, although 

insignificant (p = 0. 069), indicated that, for the variable Low Adversity’, for every unit change 

in the Low adversity, there was a decrease of 1.39 units in attention scores. In the second model, 

when Age was added as a covariate, the model was statistically significant (F= 4.90, p=0.01, 

R2=0.20). Importantly, the second model showed significant improvement from the first model 

∆F = 4.90, p= 0.01, ∆R2= 0.45. Summarily, when ACEs (High vs Low), and age (10-13 years), 

(14-16 years) were included into the model, the model explained 3% of the variance in 

Response Set Omission Total Error scores. Beta coefficient analysis of the regression model 

(p =0.003) indicated that older participants (M = 1.60, SD = 1.43), performed significantly 

better than younger participants (M = 1.08, SD = 1.38) on the outcome variable, Response Set 

Omissions Total Errors, t (39) = 1.66, p = 0.00.  

Table 5 

A Hierarchical Regression Analysis for Age 

Variables     

 R ∆R2 F p 

AA commission errors total  

Model 1-ACEs (High vs Low 

Adversity) 

0.28 0.08 3.50 0.07 

Model 2 (Age) 0.43 0.19 4.47 0.02 

Response Set omissions errors total  

Model 1-ACEs (High vs Low 

Adversity) 

0.08 0.01 0.24 0.63 

Model 2 (Age) 0.18 0.03 0.63 0.54 

Response Set commissions errors total  
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Model 1-ACEs (High vs Low 

Adversity) 

0.01 0.00 0.00 0.95 

Model 2 (Age) 0.45 0.20 4.90 0.01 

Response Set inhibitory total  

Model 1-ACEs (High vs Low 

Adversity) 

0.20 0.04 1.70 0.20 

Model 2 (Age) 0.32 0.10 2.17 0.13 

Inhibition total time completion 

Model 1-ACEs (High vs Low 

Adversity) 

0.03 0.00 0.03 0.86 

Model 2 (Age) 0.26 0.07 1.40 0.26 

Note.  The scores of the NEPSY-II subtests are presented by adversity group. In each subtest, 

Model 1 represents High vs Low Adversity, and Model 2 represents the addition of Age. 
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CHAPTE R 1  CHAPTER 5: DISCUSSION 

While persons living with HIV have benefited from advances in the development of 

ARV therapy, patients living with HIV continue to experience HIV associated neurocognitive 

disorders (HAND), partly due to ARV neurotoxicity, and limited ARV penetrance into the 

CNS (Boivin et al., 2019; Koekkoek et al., 2008; Lowenthal et al., 2014). HAND is further 

compounded by external factors such as environmental context, and childhood adversities 

(ACEs). ACEs have been noted to negatively impact mental health and HIV outcomes (Young-

Wolff et al., 2019). Significantly, research indicates, that cognitive functions such as attention 

and executive functions, observed in HAND, are heightened by the experience of ACEs 

(Zelazo & Carlson, 2020). Surprisingly, there has been limited research investigating the 

intertwined nature of HAND (attention and executive function), and the effect of ACEs, in HIV 

neurocognition.   

Given the above limitations, the primary purpose of my study, was to expand on early 

findings by Santoro et al. (2021), by investigating the impact of ACEs, on a single cognitive 

domain, namely, attention. As previously stated, the advantage of investigating a single 

cognitive domain is that facilitates the identification and treatment of disorders that are specific 

to that domain, resulting in more successful therapeutic strategies that are adapted to the 

cognitive profile of the patient (Marquand et al., 2019) Additionally, researchers can create 

specialised interventions and therapies for problems with cognition or issues associated with 

attention skills domains. 

Additionally, understanding the domain of attention can serve as a framework for future 

interdisciplinary research and can be used as a foundation for multidisciplinary studies in the 

future (Posner & Petersen, 1990). The current study was thus premised on the central 

hypothesis, that experiences of early childhood adversity, profoundly affect neurocognitive 



59 
 

 

outcomes. The below sections summarise and discuss the study findings in light of the reviewed 

literature.  

5.1.   Summary of Key Findings 

5.1.1. Adverse Childhood Experiences and Demographic Variables 

Research Question One  

Previous research (e.g., Goldstein et al., 2021) has indicated that outcomes in adverse 

childhood experiences (ACEs), are mediated by multiple variables including the frequency of 

ACEs, sex, income, and ethnicity. The first research question sought to investigate whether 

there were significant differences in attention outcomes, based on children’s experiences of 

higher ACEs (four or more), or fewer ACEs (three or less). Findings from the study indicated 

that participants who experienced a high number of ACEs (four or more), performed 

significantly poorly on multiple attention subtests, compared to those who experienced a fewer 

number of ACEs (three or less). Findings from this study are similar to those reported by 

Santoro et al. (2021). In their study, Santoro et al. found that differences in ACEs (High vs 

Low) explained 10 –19% of the variation in outcome scores related to executive functions, and 

processing speed, with those experiencing a higher number of ACEs, performing significantly 

worse on these cognitive measures.  

Similarly, Guinosso et al. (2016) investigated the effect of adverse childhood 

experiences on cognitive development and found that child adversity (e.g., experiencing child 

abuse, parental substance abuse), was linked with diminished outcomes in childhood verbal 

skills, attention and working memory abilities. The authors however noted that children who 

experienced less adversity, maintained optimal and constant cognitive abilities throughout 

through adolescence, extending to their schooling years (Guinosso et al., 2016).  
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 Similar findings indicating that higher levels of ACEs lead, to cognitive decline in 

children, have been reported in African samples. For example, Amene et al. (2023), assessed 

the frequency of ACEs in five sub-Saharan African countries with low and intermediate 

incomes. Data from the Violence Against Children and Youth Surveys (VACS) (Ages 18 -24) 

conducted in Cote d’Ivoire (2018), Kenya (2019), Lesotho (2018), Mozambique (2019), and 

Namibia (2019) (n = 8766 girls and 2732 men), indicated that males experienced high numbers 

of ACEs (n=3 or more) when compared to females. Despite the above,  a higher prevalence of 

sexual violence was reported in females and this was associated with poorer cognitive 

outcomes, and  lower levels of educational attainment amongst  females (Amene et al., 2023). 

In another study, Wang et al. (2023) investigated the effects of ACEs on cognitive 

function in Chinese middle-aged individuals. The study found that unfavourable childhood 

experiences, namely in health, were associated with adverse cognitive outcomes in later life. 

From the reviewed studies, the most important conclusion about the effects of high and low 

levels of adversity on cognition is that ACEs (adverse childhood experiences) significantly 

affect cognitive functioning. These studies revealed that people who encountered higher levels 

of adversity as children frequently displayed worse cognitive outcomes in comparison to 

people who experienced lower levels of adversity. Elevated adversity, encompassing events 

like maltreatment, disregard, or discord in the home, is linked to deficiencies in multiple 

cognitive areas, such as executive functioning, memory, focus, and linguistic proficiency. 

Conversely, those who have encountered less adversity, typically exhibit better 

cognitive outcomes. Although the precise processes underlying these correlations are varied, 

factors such as stress, disturbed neurodevelopment, and environmental influences, all work 

together to influence cognitive development. Secondly, at a cognitive and neuronal level, it 

appears that early adversity influences cognitive reserve later in life. According to a study by 

Teicher et al. (2016), childhood maltreatment, maybe linked to aberrant structural connectivity 
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in the cerebral cortex. In their review, the authors found that child brain development 

trajectories are altered by child maltreatment, which further appears to  other neuronal circuitry 

such as  the sensory system,  and circuits responsible for emotional regulation, threat detection, 

and reward systems  (Teicher et al., 2016). As such, early childhood developmental 

malformations may be the foundation of deficits observed in memory, attention, executive 

function, and emotional control dysregulation. These findings echo those by  Moriguchi and 

Shinohara (2018), which indicate that  childhood adversity alters structural prefrontal  function, 

associated with diminished  emotional processing and cognitive control observed in low SES 

samples (Moriguchi & Shinohara, 2018). 

Further to the above, stress resulting from childhood adversity has been indicated to  

dysregulate the sympathetic nervous system and the hypothalamic-pituitary-adrenal (HPA) 

axis, by raising cortisol levels and prolonging the activation of stress response systems 

(Moriguchi & Shinohara, 2018). The prolonged elongation of stress response systems  is 

thought to lead to disruptions to synaptic plasticity and neuronal function, which impede 

cognitive  development (Moriguchi & Shinohara, 2018).  

As previously stated, the effects of ACEs on cognition and cortical function may persist 

into adulthood (Kobayashi et al., 2020). The persistence contributes to increased mental health 

problems including anxiety, depression, and post-traumatic stress disorder (PTSD) (Steptoe et 

al., 2019). At a cognitive level, it is thus plausible that early-life stressors, and adverse 

childhood experiences may affect cognitive performance, by dysregulating intricate 

neurobiological processes, the underly brain development and mental health outcomes 

(Webster, 2022).   

In response to answering my first research question which investigated whether 

attention outcomes amongst children living with HIV are mediated by the experience of greater 

(four or more), or fewer experiences of ACEs (three or less), the converging findings seem to 
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indicate that higher experiences of ACEs, may be associated with poorer outcomes in attention 

scores. 

5.1.2. ACE, Sex and HIV Neurocognition 

Research Question Two  

There is limited knowledge of the effect of sex and adversity on cognitive outcomes. 

With regard to the effect of sex, adversity, and HIV, findings indicated that females performed 

better than male participants on multiple attention measures, besides females experiencing a 

higher number of child adversities (47.6%) compared to males (40%). Explanation of this study 

findings can be reasoned by the work by Heim et al. (2008). The authors investigated the 

relationship between experiences of early life stressors, and depression, on cognition. Findings 

indicated that females who experienced early adversity such as emotional abuse, had decreased 

levels of oxytocin, which has been linked to cognitive decline (Heim et al., 2008). Furthermore, 

early experiences of stress, anxiety, and post-traumatic stress disorder (PTSD), have been 

found to adversely affect HIV positive female cognitive function.  

In addition to the above, studies indicate that variances in cognitive ability may be 

influenced by biological differences between males and girls, including differences in the 

structure and function of the brain, hormonal impacts, and genetic predispositions (Cahill, 

2006). For example, different cognitive strengths and limitations may arise from differences in 

brain organisation and connection patterns between sex (Ingalhalikar et al., 2014). sex -specific 

variations in hormone levels, especially those of oestrogen and testosterone, can also have an 

impact on cognitive functions as memory and spatial awareness (Cahill, 2006). 

Conversely, socialization practices and cultural norms play a significant role in shaping 

sex differences in cognitive performance. From early childhood, boys and girls are socialized 

differently and exposed to varying expectations and opportunities based on sex stereotypes 

(Halpern et al., 2007). These societal influences can impact self-perception, academic interests, 
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and approaches to learning, ultimately influencing cognitive development and performance 

(Halpern et al., 2007). 

Moreover, with reference to females, research indicates that females, on average, 

perform better than males on cognitive tasks that require sustained attention (Balart and 

Oosterveen, 2019). Furthermore, Walsh et al.(2019 argue that, in general, females outperform 

males on most neurocognitive tasks, except for visuospatial tasks. Therefore, such findings 

may indicate why females performed better than males. 

Moreover, beside the above cited findings, females who experienced greater levels of 

ACEs, in my study, performed better than males who experienced less ACEs. These findings 

can be explained by resilience, a key variable in adversity studies. According to Woollett et al. 

(2016), resilience has the potential to enhance both physical health and cognitive outcomes. 

Since children and adolescents living with HIV face multiple challenges such as stigma and 

post traumatic stresses, it has been hypothesised that children living with HIV, have developed 

resilience (Woollett et al., 2016) .Woollett et al. (2016), particularly note that children living 

with HIV, have developed relevant sets of beliefs, such as a belief in fate and an understanding 

of their strength and limitation in overcoming the adversity of living with HIV. It has thus been 

hypothesised that adversity develops character and imbues affected children with the ability to 

think critically about themselves, which in turn raises, self-worth, and proactive responsibility 

(Khangamwa et al., 2020).  

According to Merchant et al. (2022) greater resilience has been associated with 

improved cognitive functioning, encompassing executive, memory, and attentional domains. 

Higher resilience levels may be associated with better cognitive function. Furthermore, age-

related cognitive decline may be warded off by resilience. That is, High levels of resilience 

have been associated with maintaining cognitive abilities and reducing the risk of cognitive 

impairment (Merchant et al., 2022). 
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In addition to the above, Yang and Wang, (2022) noted that in educational settings, 

resilience is linked to positive outcomes. Resilient students may demonstrate improved 

learning capacities, better cognitive flexibility, and greater academic achievement, in the face 

of diverse learning problems (Liu & Boyatzis, 2021; Yang & Wang, 2022). With further 

reference to females, studies on sex and resilience have hypothesised that females may be more 

resilient than men when faced with difficult situations. This resilience may be linked to 

interpersonal abilities, adaptive coping strategies, and social and emotional support. 

Furthermore, better performance in females can be explained heightened cognitive reserve 

(Lövdén et al., 2020). According to Friese and Yang, (2022) cognitive reserve, has an influence 

on educational and mental health outcomes. Accordingly, high cognitive reserve observed in 

females, indicates this population may be better  able to withstand detrimental childhood 

effects, such as  trauma, which may otherwise have an inadvertent effect on males.  (Friese & 

Yang, 2019).  

Notwithstanding, better outcomes in females on cognition, Ene (2018) investigated the 

relationship between HIV diagnosis, sex and cognition in young participants. Findings 

indicated that males living with HIV performed better on working memory tasks, compared to 

females of the same status (Ene, 2018). Noteworthy, findings from my study differ from those 

reported in Santoro et al. (2021). The authors found insignificant differences on cognitive 

outcomes, by sex, amongst children who experienced high and low childhood adversity, while 

my study predicted poorer cognitive outcomes amongst male participants. Significantly, 

findings from Santoro et al. (2021), are similar to those reported by Nooner et al. (2017), who 

report insignificant cognitive outcomes, between males and females who have experienced 

ACEs on multiple neuropsychological assessments on the Wechsler Intelligence Scale for 

Children.  
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Overall, converging evidence with reference to sex, ACEs, and HIV neurocognitive 

outcomes seems to suggest lack of clarity on the role of childhood adversity on sex. (Nooner 

et al., 2017). To succinctly summarise the second research investigation the study found a 

significant difference in attention outcomes between males and females when comparing high 

versus low adversity levels. Meaning that males performed poorly in attention tasks, when 

compared to females. Despite the potential influence of adversity on cognitive functioning, sex 

did not emerge as a significant factor affecting attention outcomes in the reviewed studies.  

In response to the second research question which sought to investigate on whether 

attention outcomes amongst children living with HIV are influenced by biological sex and 

adversity experienced.  The converging findings seem to suggest that other variables beyond 

sex may play a more prominent role in shaping attentional abilities in individuals exposed to 

varying levels of adversity. 

5.1.3. ACE, Level of Education and HIV Neurocognition 

Research Question Three 

The third research question investigated the effect of education (High and Primary 

Schooling), ACEs (High vs Low), and attention outcomes. Contrary to the above literature, 

findings indicated that older high school students, suggested poorer attention outcomes, 

compared to primary school participants on the NEPSY. These findings are consistent with the 

data collected regarding the children’s type of school they attend, academic performance, and 

grade repetition.  The results may be indicative of the complex interplay between educational 

level and attention difficulties, suggesting that older students, despite having more advanced 

academic training, may experience increased stress and cumulative effects of ACEs that 

negatively impact their attention and cognitive functioning. To this end, demographic data 

indicated that 57% of participants, failed one or more school grades (See Appendix J) and that 

24% of the children were either placed in special/remedial schools or, technical schools, due 
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to their inability to cope with the mainstream schooling. A proportion of the sample further 

reported experiencing significant learning difficulties.  

The above findings are however, supported by findings from Zinyemba et al. (2019), 

who state that children living with HIV, may perform suboptimal, due to either falling ill, being 

orphaned, or due to financial constraints. Equally related to my findings, Qu et al. (2024), found 

that children with one or more ACEs, were 1.36 times more likely to repeat a grade, compared 

to those who have not experienced ACEs. Although Qu et al. (2024)’s findings were not based 

on children living in HIV care homes, their results suggest that ACEs have a significant effect 

on children and adolescents’ education. 

For example, Boyede et al. (2013) found that as children got older, they had poorer 

cognitive outcomes. Kaylee et al. (2021) investigated the cognitive performance of children 

aged 7-9 years (age-appropriate school grade) and are living with HIV. In their observational 

longitudinal study, they used a range of paediatric neuropsychological assessment including 

the Purdue Pegboard Test (PPT), which measure fine motor coordination (Klein, 2020), the 

Beery-Buktenika Development Test of Visual-Motor Integration (Beery-VMI), assessment 

measures visual perception and motor-coordination integration ability (Pfeiffer et al., 2015). 

Another assessment that was used was category fluency, which measured verbal generativity 

(Shao et al., 2014). Tshao and colleagues found that while the neurocognitive developmental 

trajectories of the treatment groups and controls showed significant similarities (i.e., 

performance improvements from 7 to 9), all children receiving ART, irrespective of the 

treatment arm, continue to be vulnerable to cognitive deficiencies beyond the early school age 

range (Kaylee et al., 2021).  

Although no directional hypothesis was predicted, it was reasoned that younger 

participants (Primary education), who experienced a high number of ACEs, would perform less 

optimally than their high school counterparts, with either low or high ACEs. Pertaining to 
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educational level, Adverse Childhood Experiences (ACEs), and HIV neurocognition, the 

literature suggests that younger participants with primary education, who experienced a high 

number of ACEs, would perform worse in neurocognitive tasks compared to those with lower 

ACE exposure and higher educational attainment (McLaren et al., 2020). This pattern may 

reflect the compounding effects of early adversity and limited educational opportunities on 

cognitive development during critical periods of brain maturation. According to Lawson et al. 

(2017), maltreated children are more likely to be referred for special education services by the 

time they are in early primary school. Reduced grades, lower results on standardised 

assessments, and other measures of academic achievement are linked to a history of 

mistreatment. The dropout rate among general population is three times higher than that of 

maltreated children (Lawson et al., 2017). These findings are indisputable and cannot be 

explained by the impacts of other psychosocial stressors like poverty. They have been 

established across a variety of trauma exposures (e.g., physical abuse, sexual abuse, neglect, 

exposure to domestic violence (Lawson et al., 2017). 

Kabuba et al. (2018) evaluated the impact of age and education amongst  individuals 

living with HIV-1 clade C in  Zambia on multiple neurocognitive functions including attention, 

learning,  executive functions, and fine motor skills (Kabuba et al., 2018). Findings indicated 

younger participants (20-30 years) with greater cognitive reserve (indicated by greater school 

performance), outperformed less cognitively able individuals on neuropsychological 

assessment.   

The above findings are supported by a systematic review by Musindo et al. (2018) 

which indicated that children (8-12) and adolescents (13-15) years had deficiencies in learning, 

simultaneous and sequential processing, and sequential processing. Importantly, the review 

indicated that neurocognitive deficiencies were related to socioeconomic adversity, and lower 

socioeconomic income, with primary school-aged children demonstrating pronounced 
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difficulties in attention, memory, and executive function compared to their high school 

counterparts. 

The findings of this study could be further explained by the role of cortex in educational 

development. Bunge and Wright, (2007) argues that as children progress through different 

stages of development, the cortex undergoes structural and functional changes that support 

increasingly sophisticated cognitive functions. For example, the prefrontal cortex, involved in 

executive functions such as planning, decision-making, and self-regulation, undergoes 

significant development during adolescence, contributing to improved cognitive control and 

higher-order thinking skills (Crone & Dahl, 2012). 

While it is expected that younger children may be characterised by shorter attention 

spans, greater distractibility, and older children exhibit improvement in attentional control, 

selective attention, and the ability to inhibit distractions may emerge, reflecting the maturation 

of neural circuits supporting attentional processes (Rueda et al., 2004),factors such as 

temperament, cognitive abilities, socio-economic status, and early-life experiences can all 

influence attentional development (Diamond, 2013).Previously reviewed studies regarding 

attention further corroborate these findings as they have indicated that attention, modulated by 

norepinephrine, may be disrupted in HIV infection as time progresses (Wang et al., 2017).   . 

Although limited, converging seems to suggest that as children grow older there is 

improvement in attentional control and the ability to inhibit distractions (Rueda et al., 2004). 

Younger participants in primary school tend to perform better than those in high school due to 

being less exposed to ACEs, and receiving early ART. Following the third research question 

which sought to investigate whether the level of education has an impact on attention outcomes 

of children living with HIV and who have experienced childhood adversity, the findings 

propose that a high number of adversities predicts poorer educational outcomes, and due to 

various factors, such as HIV affecting the neurocognition, poorer attention outcomes may be 
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expected as the child grows older. These findings are further supported by the educational 

context of the children.  

5.1.4. ACE, Age and HIV Neurocognition 

Research Question Four  

In the last investigation, I sought to study whether there were significant differences in 

attention outcomes by age (young children: ages 10-13 years; and older children: ages 14-16 

years), based on adversity (Low vs High)? Cognitive function continues to develop by brain 

maturation ( (DelGiudice, 2017; Rice et al., 2014) with attention,  developing exponentially, 

from infancy to middle childhood (Milligan & Cockcroft, 2017), with older participants (12 -

16 years) displaying  greater mastery of  working memory and attention skills. Findings from 

this study, indicated that, contrary to expectation, younger participants (10-13 years of age), 

performed better on the Auditory Attention Omissions Total Errors, and Response Set 

Omission attention subtests compared to older participants (>14 years). These findings were 

similar to those of Debeaudrap et al. (2018) and Weber et al (2017).  

Debeaudrap et al. (2018) evaluated the effect of early prenatal HIV treatment on school-

age neurodevelopmental outcomes among children living in Cameroonian, aged between 4 and 

9 years of age.  Findings from the KABC-II indicated that children receiving early ARVs, 

performed similarly to their HIV-negative counterparts of the same age (Debeaudrap et al., 

2018). While Weber et al. (2017), illustrated that early intake of CART was linked with lower 

plasma viral loads, and similar cognitive performance to uninfected participants on the 

Wechsler Intelligence Score for Children, (WISC-IV). The results of my study may be 

indicative that early initiation of ARV treatment in children, maybe associated with favourable 

cognitive outcomes. 

 Findings from this study further revealed that elderly children (14-16 years), with 

higher ACEs, performed poorly on the cognitive domain of attention and concentration. These 
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findings are supported by Sheridan and McLaughlin, (2016), who found that in their study, a 

higher number of ACEs, associated with chronic stress,  leads to difficulties, associated with 

concentration, memory, and executive functions, in children and adolescents aged 6 to 18 years. 

Notwithstanding the above, older participants (14-16 years), regardless of ACE status, 

(High, or Low), performed better on attention measures. These findings are similar to those 

reported by Ardila et al. (2000) who demonstrated that performance on neuropsychological 

tests was significantly influenced by age and years of education (Ardila et al., 2000). Most 

importantly, older participants performed better in verbal fluency subtests, and this was 

attributed to their educational levels and that verbal fluency assessments required greater 

intelligence quotients (IQ), which is improved by age (Lehtinen et al., 2023).  

With reference to the South African context, findings from my study are, however, 

dissimilar to those by Santoro et al. (2021) who found insignificant differences in cognition 

outcomes, by age, and adversity (High vs Low) within an HIV sample.  In their study Santoro 

et al. (2021), found that both groups (High / Low), performed poorly on processing speed, and 

executive functions irrespective of age and adversity (Santoro et al., 2021). 

There appears to be inconclusive evidence regarding the relationship between younger 

(10-13) and older (14-16) children who have experienced adversity. With younger participants 

performing better in some attention tasks, and older participants perform better on others. 

According to a meta-analysis conducted by Smith and Karaman (2019), the findings suggest 

that while younger participants may perform better in some attention tasks, older participants 

may excel in others. This variability in performance across different tasks underscores the 

complexity of assessing the impact of adversity on cognitive functioning across age groups 

(Smith and Karaman, 2019). The lack of clear differentiation between the groups may be due 

to several factors, including the heterogeneity of adverse experiences, individual differences in 
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coping mechanisms, and the presence of protective factors within the child’s environment 

(Smith and Karaman, 2019). 

Furthermore, developmental trajectories and the timing of exposure to adversity may 

also contribute to the inconsistent findings observed in research studies. For instance, children 

who experience adversity at a younger age may demonstrate different cognitive outcomes 

compared to those who experience adversity during adolescence (Hambrick et al., 2019). 

Therefore, when considering the age difference between the younger and older participants, 

there is no clear differentiation to make a conclusive comparison based on age.  

Additionally, methodological limitations such as small sample sizes may further 

obscure the understanding of this relationship. For instance, the limitation in this study with 

reference to age was that the age band was too narrow to make inferential differences as the 

growth spurts were too similar. Conversely, the findings of the study could be explained in 

terms of the theory of stages of development proposed by Jean Piaget.  Piaget’s Cognitive 

Development, theory provides insights into why there may not be a clear differentiation 

between groups to make conclusive comparisons based on age. According to Piaget (1971), 

children progress through distinct stages of cognitive development, characterized by 

qualitatively different ways of thinking and understanding the world. 

According to Piaget's developmental theory (1971), a person's cognitive development 

is impacted by their own experiences, maturity, and contextual circumstances in addition to 

their chronological age. It is therefore difficult to make firm conclusions based only on age 

because children in the same age group may exhibit heterogeneity in their cognitive capacities 

and problem-solving techniques. Accordingly, Piaget (1971), suggested that infants actively 

create their conception of the world through interactions with their surroundings, utilising 

assimilation, and accommodation processes to modify their preexisting mental schemas in 

response to novel knowledge and experiences. This dynamic process of cognitive development 
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may cause inconsistent performance on various tasks and performance swings, especially while 

developmental stages are changing (Piaget, 1971). In replying to the fourth research question 

on whether age has an effect on attention outcomes, in children living with HIV, who equally 

experienced high ACEs, findings suggest that suggest that cognitive capacities grow 

nonlinearly and are impacted by a wide range of variables other than age. 

5.2.   Limitations and Suggestions for Future Research 

5.2.1. Methodological Considerations Affecting Findings 

Quantitative Approach 

Although the present study took the quantitative approach to answer the research 

questions under investigation, the study could have benefited from a mixed methods approach. 

Significantly, this approach enables a more comprehensive and nuanced examination of the 

research topic, facilitating for a thorough investigation of the topic under discussion. To this 

end, qualitative investigations could have enabled me to better explore the different types of 

adversity children may have experienced, and this would have enabled a nuanced investigation 

of the role of adversity, and resilience on HIV neurocognition outcomes.  

Additionally, the mixed method approach would have enabled the investigation of 

childhood experiences, what (if any), child coping strategies, and what (if at all), personality 

traits, mitigated child adversity, and influenced cognitive function outcomes. To this end, 

research indicates that personality traits influence cognition and that extraversion and 

neuroticism, are linked to individuals indicating higher or lower attentional control. Further 

exploration of factors such as personality and resilience may have added to the study findings 

(Hu et al., 2022).  

Moreover, qualitative interviews could have helped mitigate reporting bias, due to 

either participants, or guardians, omitting or overreporting, information on the ACEs 
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Questionnaire. It is thus recommended that future studies develop on the current findings by 

implementing a mixed method approach to the study on adversity in adolescent HIV.  

Instrumental Validity 

In addition to the above limitation, my study, used The Paediatric Adverse Childhood 

Experiences Questionnaires, which, although found to have high face validity (Koita, et al. 

2018), lacks content validity, for the South African context. For example, items within the 

scale, required participants, to know or recall, household members who were depressed, 

mentally ill or attempted to commit suicide. Such topics, although indicative of childhood 

adversity, tend to be taboo, in certain African context (Monnapula-Mazabane & Petersen, 

2023) and their inclusion, may  be an invalid measure of early childhood adversity in my study 

context. Given the above, the study could have benefitted from using culturally appropriate 

assessment instruments that take into account a more comprehensive picture of childhood 

adversity in the South African setting, and using validated instruments created or modified 

especially for groups with different cultural origins could be one way to achieve this (Foxcroft 

& Roodt, 2012). The validity and applicability of the study’s conclusions may also be increased 

by using qualitative techniques like focus groups or interviews, which can provide deeper 

insights into culturally sensitive accounts of childhood adversity (Gill & Baillie, 2018). 

5.2.2.  Sample Size 

Lastly, my study was plagued by a small sample size. The current study was limited to 

collecting data from two HIV shelters, resulting in a limited sample size, for inferential 

analysis. It is recommended that future studies could benefit from a larger sample size, evenly 

distributed by age, sex, ethnicity, and level of education.  

5.3.   Recommendations for Future Research 

5.3.1. Neuroimaging 
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In addition to implementing mixed methods approaches, and increasing the sample size 

of the study, it is suggested that future studies could benefit from incorporating neuroimaging 

techniques, to the investigation of child adversity (High vs Low), to study HIV neurocognition. 

Leijser et al. (2018) investigated the neuroscience of socio-economic status (SES) and found 

that variations in SES are associated with differences in brain structure, function, and 

connectivity across the lifespan.  

Similar Moriguchi and Shinohara (2019) who investigated socioeconomic dependent 

disparity in brain development, future studies could develop from using portable neuroimaging 

techniques such as functional near infrared spectrometry (fNIRS) imaging, to investigate study, 

cortical hypoactivation, or hyperactivation in relation to child adversity. fNIRS, neuroimaging, 

would for example, allow for the investigation of changes in oxygenated and deoxygenated 

haemoglobin concentrations, in response to task-based investigations, such as attention, and 

working memory, paired by childhood adversities determinants.  

5.4.   Significance of Study 

Beside the limitations identified above; the current study contributes to the growing 

body of research investigating the impact of ACEs on HIV neurocognition. Significantly, the 

study expands on the seminal work of Santoro et al. (2021), by investigating the effects of 

ACEs, on a single cognitive domain and by introducing valid scales to study child adversity in 

the context of HIV.  To this end, South Africa continues to have one of the highest rates of 

HIV, with a sizable proportion of its youth, affected infected by the virus. The execution of this 

thesis thus paves the way to investigating the cojoined effects of HIV in on cognition, with the 

promise of using this information to develop interventions protocols for affected children. 

Moreover, considering the unique sociocultural context of South Africa, characterised by 

historical difficulties, socioeconomic inequality, and a high incidence of ACEs, this type of 

research is timely. The study has highlighted the prevalence of ACEs in HIV care shelters 
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within South Africa, thus highlighting the importance of developing, specialised support 

services, and educational initiatives for children in these care shelters.  

By highlighting the impact of ACEs, stakeholders can design comprehensive support 

services that not only address immediate needs but also foster long-term resilience and well-

being among children affected by HIV. Additionally, educational initiatives targeted at children 

may empower children with knowledge and skills to navigate varied aspects of adversity they 

may have encountered. Ultimately, these efforts aim to improve the overall quality of care and 

support provided to vulnerable populations in HIV care shelters, leading to better outcomes for 

children and their families.  

5.5. Reflexivity 

Lastly, at this juncture, it is worth considering my positionality within the execution of 

the study.  According to Alvesson and Sköldberg, (2018), reflective research consists of two 

characteristics, careful interpretation and reflection. Conducting research with children living 

with HIV/AIDS, was both a challenge and exhilarating experience. The experience of 

conducting research with vulnerable children, taught me patience, however, the experience 

filled with mixed emotions, particularly how to divorce my feelings as a researcher, with the 

compassion I had for the research participants. A key case in point was the challenge of not 

being able to adequately balance empathy and objectivity when interacting with children who 

shared their personal experiences of adversity. Despite feeling deeply for their adversities, 

maintaining a neutral stance was crucial to ensure the integrity of the research process and 

minimize potential bias. 

Another example is the importance of establishing trust and rapport with the 

participants, especially considering the sensitive nature of the topics discussed. Furthermore, 

building a supportive and non-judgmental environment allowed the children to feel 

comfortable sharing their stories authentically, enhancing the quality and depth of the data 
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collected. Secondly, it was important to maintain an open and flexible frame of mind when 

children lacked the zeal to perform at their best. The lack of performance affected me as a 

researcher, but I needed to control it by refraining from imposing unrealistic expectations on 

the children. Instead, I adjusted my approach by providing additional encouragement and 

support tailored to their individual needs and circumstances. For example, acknowledging their 

efforts and highlighting their strengths helped foster a positive environment conducive to 

participation. 

Moreover, I was able to identify the different elements—such as exhaustion, worry, or 

environmental distractions that can affect the performance of children by exercising 

patience and empathy. By remaining empathetic and adaptable, I adapted the research 

protocols as needed to accommodate the children’s comfort and engagement levels. For 

instance, offering breaks or incorporating interactive activities helped alleviate tension and 

reinvigorate their interest in the research tasks. 

Additionally, maintaining a non-judgmental attitude and demonstrating genuine 

interest in their perspectives encouraged open communication and mutual respect between 

myself and the participants. Creating a safe space where children felt valued and heard 

empowered them to express themselves authentically, even if their performance varied at times. 

Ultimately, prioritizing the well-being and dignity of the children while upholding the integrity 

of the research process was paramount in navigating challenges and fostering meaningful 

connections throughout the research endeavour. 

  In line with this, I acknowledged that my use of gestures may have affected the 

objectivity of data collection. As a researcher working with children, their lack of performance 

could certainly affect me, especially if I had high expectations for their engagement or if I felt 

pressure to collect quality data. However, this was mitigated by implementing standardised 

protocols and implementing the assessment practitioner’s duties during the data collection. As 
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a psychometrist I needed to ensure consistency in gesture interpretation across different 

participants.  For instance, argue that individuals with negative past experiences may have 

developed a negative attitude towards undergoing an assessment, and as an assessor, it was 

important to be considerate and sensitive towards their experiences and behaviour.  

I controlled my reactions by reminding myself of the variability in children’s abilities 

and considering factors such as fatigue, distractions, or discomfort that might impact their 

performance. Additionally, I focused on creating a supportive and non-judgmental 

environment that encouraged children to participate at their own pace, thereby reducing the 

pressure on both them and me. Other social contexts such as race and social class can 

profoundly influence data collection processes, shaping both researcher-participant dynamics 

and the interpretation of findings. Research indicates that researchers’’ own racial and social 

class backgrounds can inadvertently introduce biases and affect their interactions with 

participants  (Smedley et al., 2003). Furthermore, participants’’ perceptions of the researcher’s 

race and social class can impact their trust and willingness to disclose information, potentially 

skewing the data collected (Karbeah & Hacker, 2023).  

Systemic inequalities linked to race and social class also impact access to research 

opportunities, leading to underrepresentation and exclusion of marginalised groups (Dovidio 

et al., 2016). My sample was mainly populated by black children; however, I was not oblivious 

to the marginalised groups that were part of the sample. Therefore, to mitigate bias and ensure 

diverse groups are represented in this study, it was important to reflect on the sampling 

strategies and methodologies of the study. Though the sample was inclusive in nature, a larger 

sample would have helped further mitigate racial bias. 

Lastly, my positionality as a female, conversant in multiple languages, may have 

enabled me to solicit and create a positive rapport and research environment, which I believe 

resulted in quality data being sourced from participants. Moreover, my roles as a female may 
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have contributed to my ability to relate to participants’’ experiences in complex ways, leading 

to greater comprehension. The fact that the participant was female may also have encouraged 

her to feel more comfortable sharing private material, which would have added a variety of 

viewpoints and anecdotes to the research findings. 
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CHAPTE R 2  CHAPTER 6: CONCLUSIONS 

HIV significantly impacts children’s cognitive development, extending beyond acute 

clinical effects. Research highlights multiple mechanisms through which HIV affects 

neurocognition, including direct effects on the central nervous system and potential adverse 

effects from antiretroviral drugs. HIV’s effect on the CNS, leads to disruption, in cognitive 

outcomes, especially attention, and school experiences, potentially causing delays in cognitive 

milestones and academic achievements. Moreover, the effect of HIV, on cognition is 

compounded by adverse childhood experiences.  

The current study underscores the compounded effect of ACEs on neurocognition, in 

relation to living with HIV. This study is the first to investigate the relationship between ACEs, 

and attention skills, especially in children living with HIV, placed in HIV care shelters. 

Cumulatively, findings seems to indicate that higher ACEs (> 4), are associated with poorer 

cognitive outcomes, in attention and executive functions. . Although moderators such as, timely 

initiation of ARVs, premorbid cognitive skills, age, and sex, are key consideration and 

determinants in cognitive outcomes, childhood adversity appears to be a considerable predictor 

of cognitive skills in HIV.   

While inconclusive, age, level of education, and biological sex, provide nuanced 

capacities in shaping neurocognitive outcomes, however, findings suggest that resilience may 

emerge as a potential protective factor, in determining cognitive outcomes, within a sample of 

children living with HIV, in care shelters. To enhance study findings, larger samples, and the 

implementation of robust experimental designs, incorporating neuroimaging technology, may 

extend knowledge pertaining to the intertwined nature of ACE prevalence, HIV, and 

neurocognition. In conclusion, investigating the relationship between Adverse Childhood 

Experiences (ACEs) and attention skills in children living with HIV has revealed that ACEs 

significantly worsen cognitive and attentional difficulties in this population. Children with HIV 
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who have experienced trauma, neglect, or other adverse events exhibit greater challenges in 

attention and executive functioning compared to those with fewer or no ACEs. The 

compounded effects of chronic health conditions and early adversities contribute to heightened 

risks of cognitive impairments and attentional deficits. This underscores the importance of 

early intervention and support systems tailored to address both the medical and psychological 

needs of these children, to mitigate the adverse impact of ACEs on their cognitive development 

and overall well-being.  

 

 

 

  



81 
 

 

REFERENCES 

Adeyemo, S., Adeosun, I. I., Ogun, O. C., Adewuya, A., David, A. N., Adegbohun, A. A., 

Adejumo, O., Ogunlowo, O. A., & Adeyemo, O. O. (2020). Depression and suicidality 

among adolescents living with human immunodeficiency virus in Lagos, Nigeria. Child 

and Adolescent Psychiatry and Mental Health, 14(1), 1–10. 

https://doi.org/10.1186/s13034-020-00337-3 

Al Shawi, A. F., Sarhan, Y. T., & Altaha, M. A. (2019). Adverse childhood experiences and 

their relationship to gender and depression among young adults in Iraq: A cross-sectional 

study. BMC Public Health, 19(1), 1–7. https://doi.org/10.1186/s12889-019-7957-9 

Almuneef, M., ElChoueiry, N., Saleheen, H. N., & Al-Eissa, M. (2017). Gender-based 

disparities in the impact of adverse childhood experiences on adult health: findings from 

a national study in the Kingdom of Saudi Arabia. International Journal for Equity in 

Health, 16(1), 1–9. https://doi.org/10.1186/s12939-017-0588-9 

Alvesson, M., & Sköldberg, K. (2018). Reflexive Methodology Introduction. Reflexive 

Methodology: New Vistas for Qualitative Research (Second Edition), 1–16. 

https://uk.sagepub.com/sites/default/files/upm-

binaries/88606_Reflexive_Methodology_Chapter_One.pdf 

Amene, E. W., Annor, F. B., Gilbert, L. K., McOwen, J., Augusto, A., Manuel, P., N’gouanma 

Nobah, M. T. V., & Massetti, G. M. (2023). Prevalence of Adverse Childhood 

Experiences in sub-Saharan Africa: A multicounty analysis of the Violence Against 

Children and Youth Surveys (VACS). Child Abuse and Neglect, June, 106353. 

https://doi.org/10.1016/j.chiabu.2023.106353 

Anand, P., Bsn, B. H., Sayikanmi, C., Carter, B., Lsw, A. B., Lsw, A. S., Metzger, D., Short, 

W. R., & Torgersen, J. (2017). Assessing Adverse Childhood Experiences ( ACEs ) in a 

HIV Primary Care Clinic : A Pilot Project in Quality Improvement. 14(1998), 2017. 



82 
 

 

Anthony, C. J., DiPerna, J. C., & Amato, P. R. (2014). Divorce, approaches to learning, and 

children’s academic achievement: A longitudinal analysis of mediated and moderated 

effects. Journal of School Psychology, 52(3), 249–261. 

https://doi.org/10.1016/j.jsp.2014.03.003 

Antinori, A., Arendt, G., Becker, J. T., Brew, B. J., Byrd, D. A., Cherner, M., Clifford, D. B., 

Cinque, P., Epstein, L. G., Gisslen, M., Grant, I., Heaton, R. K., Joseph, J., Marra, C. M., 

Mcarthur, J. C., Nunn, M., Price, R. W., Pulliam, L., Robertson, K. R., … Campus, M. S. 

(2015). HHS Public Access. 69(18), 1789–1799. 

https://doi.org/10.1212/01.WNL.0000287431.88658.8b.Updated 

Ardila, A., Ostrosky, F., & Rosselli, M. (2000). Age-Related Cognitive Decline During Normal 

Aging. October 2014. 

Arif, Y., Wiesman, A. I., O’Neill, J., Embury, C., May, P. E., Lew, B. J., Schantell, M. D., Fox, 

H. S., Swindells, S., & Wilson, T. W. (2020). The age-related trajectory of visual attention 

neural function is altered in adults living with HIV: A cross-sectional MEG study. 

EBioMedicine, 61. https://doi.org/10.1016/j.ebiom.2020.103065 

Asmussen, K., Fischer, F., Drayton, E., & McBride, T. (2020). Adverse childhood experiences: 

What we know, what we don’t know, and what should happen next | Early Intervention 

Foundation. Adverse Childhood Experiences: What We Know, What We Don’t Know, and 

What Should Happen Next, February. https://www.eif.org.uk/report/adverse-childhood-

experiences-what-we-know-what-we-dont-know-and-what-should-happen-next 

Association, W. M. (2014). World medical association declaration of helsinki: Ethical 

principles for medical research involving human subjects. Journal of the Korean Medical 

Association, 57(11), 899–902. https://doi.org/10.5124/jkma.2014.57.11.899 

Avci, G., Sheppard, D. P., Tierney, S. M., Kordovski, V. M., Sullivan, K. L., & Woods, S. P. 

(2018). A systematic review of prospective memory in HIV disease: from the laboratory 



83 
 

 

to daily life. In Clinical Neuropsychologist (Vol. 32, Issue 5). 

https://doi.org/10.1080/13854046.2017.1373860 

Balart, P., & Oosterveen, M. (2019). Females show more sustained performance during test-

taking than males. Nature Communications, study 2, 1–11. 

https://doi.org/10.1038/s41467-019-11691-y 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. In 

Social foundations of thought and action: A social cognitive theory. Prentice-Hall, Inc. 

Banerjee, N., Goodman, Z. T., McIntosh, R., & Ironson, G. (2022). Cognition, Coping, and 

Psychological Distress in HIV. AIDS and Behavior, 26(4), 1074–1083. 

https://doi.org/10.1007/s10461-021-03462-y 

Barenbaum, E., & Smith, T. (2016). Social support as a protective factor for children impacted 

by HIV/AIDS across varying living environments in southern Africa. AIDS Care - 

Psychological and Socio-Medical Aspects of AIDS/HIV, 28, 92–99. 

https://doi.org/10.1080/09540121.2016.1176683 

Boivin, M. J., Barlow-mosha, L., Chernoff, M., Laughton, B., Zimmer, B., Joyce, C., Bwakura-

dangarembizi, M., Abrahams, N., Fairlie, L., Gous, H., & Kamthunzi, P. (2019). HHS 

Public Access Author manuscript enrolled in a multi-site anti-retroviral clinical trial. 

32(2), 189–204. https://doi.org/10.1097/QAD.0000000000001683.Neuropsychological 

Brand, J. E., Moore, R., Song, X., & Xie, Y. (2019). Why does parental divorce lower 

children’s educational attainment? A causal mediation analysis. Sociological Science, 6, 

264–292. https://doi.org/10.15195/V6.A11 

Broadbent, D. E. (1958). Perception and communication. In Perception and communication. 

Pergamon Press. https://doi.org/10.1037/10037-000 

Buimer, E. E. L., Brouwer, R. M., Mandl, R. C. W., Pas, P., Schnack, H. G., & Hulshoff Pol, 

H. E. (2022). Adverse childhood experiences and fronto-subcortical structures in the 



84 
 

 

developing brain. Frontiers in Psychiatry, 13(October), 1–14. 

https://doi.org/10.3389/fpsyt.2022.955871 

Burke Harris, N., & Renschler, T. (2015). CYW Adverse Childhood Experiences Questionnaire 

(ACE-Q) Teen Self-Report To be completed by Patient. 2015. 

Cahill, L. (2006). Why sex matters for neuroscience. Nature Reviews Neuroscience, 7(6), 477–

484. https://doi.org/10.1038/nrn1909 

Carlson, P. (2019). Impact of Adverse Childhood Experiences on Academic Achievement of 

School-Aged Learners. Digital Commons, 7(8), 1–23. 

Chan, C., Hudgens, M. G., Raton, S. C. B., & Wang, X. (2019). Quantitative Methods for HIV 

/ AIDS Research. 1305(May). https://doi.org/10.1080/00031305.2019.1603473 

Chan, L. G., Ho, M. J., Lin, Y. C., Ong, Y., & Wong, C. S. (2019). Development of a 

neurocognitive test battery for HIV-associated neurocognitive disorder (HAND) 

screening: Suggested solutions for resource-limited clinical settings. AIDS Research and 

Therapy, 16(1), 1–8. https://doi.org/10.1186/s12981-019-0224-4 

Chaudhury, S., Williams, P. L., Mayondi, G. K., Leidner, J., Holding, P., Tepper, V., Nichols, 

S., Magetse, J., Sakoi, M., Moabi, K., Makhema, J., Mdluli, C., Jibril, H., Seage, G. R., 

Kammerer, B., & Lockman, S. (2017). Neurodevelopment of HIV-exposed and HIV-

unexposed uninfected children at 24 months. Pediatrics, 140(4). 

https://doi.org/10.1542/peds.2017-0988 

Chenneville, T., Drake, H., Cario, A., & Rodriguez, C. (2022). Adverse Childhood Experiences 

among a Sample of Youth Living with HIV in the Deep South. International Journal of 

Environmental Research and Public Health, 19(15). 

https://doi.org/10.3390/ijerph19159740 

Chi, X., Jiang, W., Guo, T., Hall, D. L., Luberto, C. M., & Zou, L. (2022). Relationship between 

adverse childhood experiences and anxiety symptoms among Chinese adolescents: The 



85 
 

 

role of self-compassion and social support. Current Psychology, 42(15), 12822–12834. 

https://doi.org/10.1007/s12144-021-02534-5 

Children and Aids. (2021). Pregnant Women, Children and Adolescents Figure 1: Number of 

children and adolescents aged 0-19 years living with HIV, by country, 2020. November, 

4–6. www.unicef.org/health 

Choi, C., Mersky, J. P., Janczewski, C. E., Plummer Lee, C. T., Davies, W. H., & Lang, A. C. 

(2020). Validity of an expanded assessment of adverse childhood experiences: A 

replication study. Children and Youth Services Review, 117(July), 105216. 

https://doi.org/10.1016/j.childyouth.2020.105216 

Crone, E. A., & Dahl, R. E. (2012). Understanding adolescence as a period of social-affective 

engagement and goal flexibility. Nature Reviews Neuroscience, 13(9), 636–650. 

https://doi.org/10.1038/nrn3313 

Debeaudrap, P., Bodeau-Livinec, F., Pasquier, E., Germanaud, D., Ndiang, S. T., Nlend, A. N., 

Ndongo, F. A., Guemkam, G., Penda, C. I., Warszawski, J., Koecher, D., Faye, A., & 

Tejiokem, M. C. (2018). Neurodevelopmental outcomes in HIV-infected and uninfected 

African children. AIDS, 32(18), 2749–2757. 

https://doi.org/10.1097/QAD.0000000000002023 

DelGiudice, M. (2017). Middle childhood: An evolutionary-developmental synthesis. In 

Handbook of Life Course Health Development. https://doi.org/10.1007/978-3-319-47143-

3_5 

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64, 135–168. 

https://doi.org/10.1146/annurev-psych-113011-143750 

Doewes, R. I., Gangadhar, L., & Subburaj, S. (2021). An overview on stress neurobiology: 

Fundamental concepts and its consequences. Neuroscience Informatics, 1(3), 100011. 

https://doi.org/10.1016/j.neuri.2021.100011 



86 
 

 

Dovidio, J. F., Gaertner, S. L., & Pearson, A. R. (2016). Aversive Racism and Contemporary 

Bias. The Cambridge Handbook of the Psychology of Prejudice, 267–294. 

https://doi.org/10.1017/9781316161579.012 

Duke, N. N. (2020). Adolescent Adversity, School Attendance and Academic Achievement: 

School Connection and the Potential for Mitigating Risk. Journal of School Health, 90(8), 

618–629. https://doi.org/10.1111/josh.12910 

Dykes, G. (2016). Coping, Resilience and Posttraumatic Growth: Adverse Childhood 

Experiences and Social Work Students. Southern African Journal of Social Work and 

Social Development, 28(1), 18–35. https://doi.org/10.25159/2415-5829/1348 

Ene, L. (2018). Human Immunodeficiency Virus in the Brain—Culprit or Facilitator? 

Infectious Diseases: Research and Treatment, 11, 117863371775268. 

https://doi.org/10.1177/1178633717752687 

Eugenin, E. A., Clements, J. E., Zink, M. C., & Berman, J. W. (2011). Human 

Immunodeficiency Virus Infection of Human Astrocytes Disrupts Blood – Brain Barrier 

Integrity by a Gap Junction-Dependent Mechanism. 31(26), 9456–9465. 

https://doi.org/10.1523/JNEUROSCI.1460-11.2011 

Evans, D., Menezes, C., Mahomed, K., MacDonald, P., Untiedt, S., Levin, L., Jaffray, I., 

Bhana, N., Firnhaber, C., & Maskew, M. (2013). Treatment outcomes of HIV-infected 

adolescents attending public-sector HIV clinics across Gauteng and Mpumalanga, South 

Africa. AIDS Research and Human Retroviruses, 29(6), 892–900. 

https://doi.org/10.1089/aid.2012.0215 

Fang, L., Chuang, D. M., & Lee, Y. (2016). Adverse childhood experiences, gender, and HIV 

risk behaviors: Results from a population-based sample. Preventive Medicine Reports, 

4(June), 113–120. https://doi.org/10.1016/j.pmedr.2016.05.019 

Foxcroft, C., & Roodt, G. (2012). Introduction to Psychological Assessment: In the South 



87 
 

 

African Context. Oxford University Press Southern Africa. 

https://books.google.co.za/books?id=K6LWoAEACAAJ 

Friese C, Yang J, M.-V. K. and M. M. (2019). 乳鼠心肌提取 HHS Public Access. Physiology 

& Behavior, 46(2), 248–256. https://doi.org/10.1007/s11910-019-0917-z.Defining 

Giano, Z., Wheeler, D. L., & Hubach, R. D. (2020). The frequencies and disparities of adverse 

childhood experiences in the U.S. BMC Public Health, 20(1), 1–12. 

https://doi.org/10.1186/s12889-020-09411-z 

Gill, P., & Baillie, J. (2018). Interviews and focus groups in qualitative research: An update for 

the digital age. British Dental Journal, 225(7), 668–672. 

https://doi.org/10.1038/sj.bdj.2018.815 

Gladieux, M., Gimness, N., Rodriguez, B., & Liu, J. (2023). Adverse Childhood Experiences 

(ACEs) and Environmental Exposures on Neurocognitive Outcomes in Children: 

Empirical Evidence, Potential Mechanisms, and Implications. Toxics, 11(3). 

https://doi.org/10.3390/toxics11030259 

Godoy, L. D., Rossignoli, M. T., Delfino-Pereira, P., Garcia-Cairasco, N., & Umeoka, E. H. de 

L. (2018). A comprehensive overview on stress neurobiology: Basic concepts and clinical 

implications. Frontiers in Behavioral Neuroscience, 12(July), 1–23. 

https://doi.org/10.3389/fnbeh.2018.00127 

Goldstein, E., Topitzes, J., Miller-Cribbs, J., & Brown, R. L. (2021). Influence of race/ethnicity 

and income on the link between adverse childhood experiences and child flourishing. 

Pediatric Research, 89(7), 1861–1869. https://doi.org/10.1038/s41390-020-01188-6 

Goltermann, J., Redlich, R., Grotegerd, D., Dohm, K., Leehr, E. J., Böhnlein, J., Förster, K., 

Meinert, S., Enneking, V., Richter, M., Repple, J., DeVillers, I., Kloecker, M., Jansen, A., 

Krug, A., Nenadić, I., Brosch, K., Meller, T., Stein, F., … Dannlowski, U. (2021). 

Childhood maltreatment and cognitive functioning: the role of depression, parental 



88 
 

 

education, and polygenic predisposition. Neuropsychopharmacology, 46(5), 891–899. 

https://doi.org/10.1038/s41386-020-00794-6 

Guinosso, S. A., Johnson, S. B., & Riley, A. W. (2016). Multiple adverse experiences and child 

cognitive development. Pediatric Research, 79(1–2), 220–226. 

https://doi.org/10.1038/pr.2015.195 

Halpern, D. F., Benbow, C. P., Geary, D. C., Gur, R. C., Hyde, J. S., & Gernsbacher, M. A. 

(2007). The science of sex differences in science and mathematics. Psychological Science 

in the Public Interest, Supplement, 8(1), 1–51. https://doi.org/10.1111/j.1529-

1006.2007.00032.x 

Hambrick, E. P., Brawner, T. W., Perry, B. D., Brandt, K., Hofmeister, C., & Collins, J. O. 

(2019). Beyond the ACE score: Examining relationships between timing of 

developmental adversity, relational health and developmental outcomes in children. 

Archives of Psychiatric Nursing, 33(3), 238–247. 

https://doi.org/10.1016/j.apnu.2018.11.001 

Hammond, C. K., Eley, B., Ing, N., & Wilmshurst, J. M. (2019). Neuropsychiatric and 

neurocognitive manifestations in HIV-infected children treated with efavirenz in South 

Africa-a retrospective case series. Frontiers in Neurology, 10(JUL). 

https://doi.org/10.3389/fneur.2019.00742 

Hawes, D. J., & Allen, J. L. (2023). A Developmental Psychopathology Perspective on Adverse 

Childhood Experiences (ACEs): Introduction to the Special Issue. Research on Child and 

Adolescent Psychopathology, 51(12), 1715–1723. https://doi.org/10.1007/s10802-023-

01100-w 

Heaton, R. K., Franklin, D. R., Ellis, R. J., McCutchan, J. A., Letendre, S. L., LeBlanc, S., 

Corkran, S. H., Duarte, N. A., Clifford, D. B., Woods, S. P., Collier, A. C., Marra, C. M., 

Morgello, S., Rivera Mindt, M., Taylor, M. J., Marcotte, T. D., Atkinson, J. H., Wolfson, 



89 
 

 

T., Gelman, B. B., … Grant, I. (2011). HIV-associated neurocognitive disorders before 

and during the era of combination antiretroviral therapy: Differences in rates, nature, and 

predictors. Journal of NeuroVirology, 17(1), 3–16. https://doi.org/10.1007/s13365-010-

0006-1 

Heim, C., Newport, D. J., Mletzko, T., Miller, A. H., & Nemeroff, C. B. (2008). The link 

between childhood trauma and depression: Insights from HPA axis studies in humans. 

Psychoneuroendocrinology, 33(6), 693–710. 

https://doi.org/10.1016/j.psyneuen.2008.03.008 

Heleniak, C., & McLaughlin, K. A. (2020). Social-cognitive mechanisms in the cycle of 

violence: Cognitive and affective theory of mind, and externalizing psychopathology in 

children and adolescents. Development and Psychopathology, 32(2), 735–750. 

https://doi.org/10.1017/S0954579419000725 

Hemelaar, J., Elangovan, R., Yun, J., Dickson-Tetteh, L., Fleminger, I., Kirtley, S., Williams, 

B., Gouws-Williams, E., Ghys, P. D., Abimiku, A. G., Agwale, S., Archibald, C., Avidor, 

B., Barbás, M. G., Barre-Sinoussi, F., Barugahare, B., Belabbes, E. H., Bertagnolio, S., 

Birx, D., … Zhang, R. (2019). Global and regional molecular epidemiology of HIV-1, 

1990–2015: a systematic review, global survey, and trend analysis. The Lancet Infectious 

Diseases, 19(2), 143–155. https://doi.org/10.1016/S1473-3099(18)30647-9 

Herzog, J. I., & Schmahl, C. (2018). Adverse childhood experiences and the consequences on 

neurobiological, psychosocial, and somatic conditions across the lifespan. Frontiers in 

Psychiatry, 9(SEP), 1–8. https://doi.org/10.3389/fpsyt.2018.00420 

Hoare, J., Heany, S. J., Fouche, J. P., Phillips, N., Joska, J. A., Myer, L., Zar, H. J., & Stein, D. 

J. (2019). Initiation of antiretroviral therapy after the critical neuronal developmental 

period of the second postnatal year affects white matter microstructure in adolescents 

living with HIV. Journal of NeuroVirology, 25(2), 254–262. 



90 
 

 

https://doi.org/10.1007/s13365-018-0712-7 

Holden, S., Gordon-Dseagu, V. L. Z., Gordon, G., Chiziza, N., Kiwia, P., Magesa, D., 

Manyama, W., & Welbourn, A. (2019). Building resilience to adverse childhood 

experiences: An assessment of the effects of the Stepping Stones with Children training 

programme on Tanzanian children affected by HIV and their caregivers. Health Education 

Journal, 78(2), 124–137. https://doi.org/10.1177/0017896918787217 

Hu, S., Gao, Y., Zou, M., Zhang, H., Cheng, Z., Zhao, J., & Wang, Y. (2022). People attend to 

the world differently: The modulation of personality traits on the modes of attentional 

selection. Personality and Individual Differences, 192(December 2021), 111584. 

https://doi.org/10.1016/j.paid.2022.111584 

Huang, Y.-C. (2021). Comparison and Contrast of Piaget and Vygotsky’s Theories. 

Proceedings of the 7th International Conference on Humanities and Social Science 

Research (ICHSSR 2021), 554(Ichssr), 28–32. 

https://doi.org/10.2991/assehr.k.210519.007 

Huang, Y., Luo, D., Chen, X., Zhang, D., Huang, Z., & Xiao, S. (2020). Hiv-related stress 

experienced by newly diagnosed people living with hiv in china: A 1-year longitudinal 

study. International Journal of Environmental Research and Public Health, 17(8). 

https://doi.org/10.3390/ijerph17082681 

Hughes, K., Bellis, M. A., Hardcastle, K. A., Sethi, D., Butchart, A., Mikton, C., Jones, L., & 

Dunne, M. P. (2017). The effect of multiple adverse childhood experiences on health: a 

systematic review and meta-analysis. The Lancet Public Health, 2(8), e356–e366. 

https://doi.org/10.1016/S2468-2667(17)30118-4 

Hult, B., Chana, G., Masliah, E., & Everall, I. (2008). Neurobiology of HIV. International 

Review of Psychiatry, 20(1), 3–13. https://doi.org/10.1080/09540260701862086 

Ingalhalikar, M., Smith, A., Parker, D., Satterthwaite, T. D., Elliott, M. A., Ruparel, K., 



91 
 

 

Hakonarson, H., Gur, R. E., Gur, R. C., & Verma, R. (2014). Sex differences in the 

structural connectome of the human brain. Proceedings of the National Academy of 

Sciences of the United States of America, 111(2), 823–828. 

https://doi.org/10.1073/pnas.1316909110 

Iudicello, J. E., Morgan, E. E., Hussain, M. A., Watson, C. W.-M., & Heaton, R. K. (2019). 

HIV-Associated Neurocognitive Disorders. In The Oxford Handbook of Adult Cognitive 

Disorders (Issue May). https://doi.org/10.1093/oxfordhb/9780190664121.013.3 

Jacobsen, H., Bergsund, H. B., Wentzel-Larsen, T., Smith, L., & Moe, V. (2020). Foster 

children are at risk for developing problems in social-emotional functioning: A follow-up 

study at 8 years of age. Children and Youth Services Review, 108(June 2019), 104603. 

https://doi.org/10.1016/j.childyouth.2019.104603 

Ji, S., & Wang, H. (2018). A study of the relationship between adverse childhood experiences, 

life events, and executive function among college students in China. Psicologia: Reflexao 

e Critica, 31(1). https://doi.org/10.1186/s41155-018-0107-y 

Joska, J. A., Westgarth-Taylor, J., Myer, L., Hoare, J., Thomas, K. G. F., Combrinck, M., Paul, 

R. H., Stein, D. J., & Flisher, A. J. (2011). Characterization of HIV-Associated 

Neurocognitive Disorders among individuals starting antiretroviral therapy in South 

Africa. AIDS and Behavior, 15(6), 1197–1203. https://doi.org/10.1007/s10461-010-9744-

6 

Kabuba, N., Anitha Menon, J., Franklin, D. R., Lydersen, S., Heaton, R. K., & Hestad, K. A. 

(2018). Effect of age and level of education on neurocognitive impairment in HIV Positive 

Zambian adults. Neuropsychology, 32(5), 519–528. https://doi.org/10.1037/neu0000438 

Kalia, V., & Knauft, K. (2020). Emotion regulation strategies modulate the effect of adverse 

childhood experiences on perceived chronic stress with implications for cognitive 

flexibility. PLoS ONE, 15(6 June), 1–18. https://doi.org/10.1371/journal.pone.0235412 



92 
 

 

Karbeah, J., & Hacker, J. D. (2023). Racial residential segregation and child mortality in the 

southern United States at the turn of the 20th century. Population, Space and Place, 29(6). 

https://doi.org/10.1002/psp.2678 

Kaylee, S., Laughton, B., Cotton, M. F., Meintjes, E. M., Van, A. J. W., Boivin, M. J., Kidd, 

M., & Thomas, K. G. F. (2021). Cognitive outcomes at ages seven and nine years in South 

African children from the children with HIV early antiretroviral ( CHER ) trial : a 

longitudinal investigation. 1–14. https://doi.org/10.1002/jia2.25734 

Khangamwa, B. N. K., Kapwata, P., Malisita, K., Munthali, A., Chipeta, E., Phiri, S., & 

Manderson, L. (2020). Adolescents living with HIV , complex needs and resilience in 

Blantyre , Malawi. AIDS Research and Therapy, 1–13. https://doi.org/10.1186/s12981-

020-00292-1 

Kirby, J. R., Kim, H. J., & Silvestri, R. (2015). Cognitive Constructs and Individual Differences 

Underlying ADHD and Dyslexia: A Cognitive Mosaic Approach. In Cognition, 

Intelligence, and Achievement: A Tribute to J. P. Das. Elsevier Inc. 

https://doi.org/10.1016/B978-0-12-410388-7.00011-7 

Klein, L. J. (2020). Evaluation of the Hand and Upper Extremity. In Cooper’s Fundamentals 

of Hand Therapy: Clinical Reasoning and Treatment Guidelines for Common Diagnoses 

of the Upper Extremity (Third Edit). Elsevier Inc. https://doi.org/10.1016/B978-0-323-

52479-7.00004-1 

Kobayashi, L. C., Farrell, M. T., Payne, C. F., Mall, S., Montana, L., Wagner, R. G., Kahn, K., 

Tollman, S., & Berkman, L. F. (2020). Adverse childhood experiences and domain-

specific cognitive function in a population-based study of older adults in rural South 

Africa. Psychology and Aging, 35(6), 818–830. https://doi.org/10.1037/pag0000552 

Koekkoek, S., de Sonneville, L. M. J., Wolfs, T. F. W., Licht, R., & Geelen, S. P. M. (2008). 

Neurocognitive function profile in HIV-infected school-age children. European Journal 



93 
 

 

of Paediatric Neurology, 12(4), 290–297. https://doi.org/10.1016/j.ejpn.2007.09.002 

Koposov, R., Isaksson, J., Vermeiren, R., Schwab-Stone, M., Stickley, A., & Ruchkin, V. 

(2021). Community Violence Exposure and School Functioning in Youth: Cross-Country 

and Gender Perspectives. Frontiers in Public Health, 9(July), 1–9. 

https://doi.org/10.3389/fpubh.2021.692402 

Kuhn, T., Schonfeld, D., Sayegh, P., Arentoft, A., Jones, J. D., Hinkin, C. H., Bookheimer, S. 

Y., & Thames, A. D. (2017). The Effects of HIV and Aging on Subcortical Shape 

Alterations : A 3D Morphometric Study. 1037(May 2016), 1025–1037. 

https://doi.org/10.1002/hbm.23436 

Kurapati, K. R. V., Atluri, V. S., Samikkannu, T., Garcia, G., & Nair, M. P. N. (2016). Natural 

products as Anti-HIV agents and role in HIV-associated neurocognitive disorders 

(HAND): A brief overview. Frontiers in Microbiology, 6(JAN). 

https://doi.org/10.3389/fmicb.2015.01444 

Kvalsig, J., Taylor, M., Kauchali, S., & Chhagan, M. (2013). Acknowleding Methodological 

Complexity in Assesing Children in HIV-Affected Communities in KwaZulu-Natal 

Province, South Africa. Topics in Pediatric Neuropsychology, 37–64. 

https://doi.org/https://doi.org/10.1007/978-1-4614-6834-9_3 

Lakkireddy, S. P., Balachander, S., Dayal, P., Bhattacharya, M., Susan, M., Kumar, P., 

Kannampuzha, A. J., Mallappagari, S., Shruthi, S., Chandy, A., Kumaran, M., Sheth, S., 

Ramesh, V., Puzhakkal, J. C., Sowmya, S., Ithal, D., Sreeraj, V. S., Mahadevan, J., & 

Holla, B. (2021). Neurocognition and its association with adverse childhood experiences 

and familial risk of mental illness. 

Lanier, P., Maguire-Jack, K., Lombardi, B., Frey, J., & Rose, R. A. (2018). Adverse Childhood 

Experiences and Child Health Outcomes: Comparing Cumulative Risk and Latent Class 

Approaches. Maternal and Child Health Journal, 22(3), 288–297. 



94 
 

 

https://doi.org/10.1007/s10995-017-2365-1 

Laughton, B., Cornell, M., Kidd, M., Springer, P. E., Dobbels, E. F. M. T., Rensburg, A. J. 

Van, Otwombe, K., Babiker, A., Gibb, D. M., Violari, A., Kruger, M., & Cotton, M. F. 

(2018). Five year neurodevelopment outcomes of perinatally HIV-infected children on 

early limited or deferred continuous antiretroviral therapy. Journal of the International 

AIDS Society, 21(5), e25106. https://doi.org/10.1002/jia2.25106 

Lawson, G. M., Camins, J. S., Wisse, L., Wu, J., Duda, J. T., Cook, P. A., Gee, J. C., & Farah, 

M. J. (2017). Childhood socioeconomic status and childhood maltreatment: Distinct 

associations with brain structure. PLoS ONE, 12(4), 1–16. 

https://doi.org/10.1371/journal.pone.0175690 

Leban, L. (2021). The Effects of Adverse Childhood Experiences and Gender on 

Developmental Trajectories of Internalizing and Externalizing Outcomes. Crime and 

Delinquency, 67(5), 631–661. https://doi.org/10.1177/0011128721989059 

Lehtinen, N., Luotonen, I., & Kautto, A. (2023). Systematic administration and analysis of 

verbal fluency tasks: Preliminary evidence for reliable exploration of processes 

underlying task performance. Applied Neuropsychology:Adult, 30(6), 727–739. 

https://doi.org/10.1080/23279095.2021.1973471 

Li, X., Harrison, S. E., Fairchild, A. J., Chi, P., Zhao, J., & Zhao, G. (2017). A randomized 

controlled trial of a resilience-based intervention on psychosocial well-being of children 

affected by HIV/AIDS: Effects at 6- and 12-month follow-up. Social Science and 

Medicine, 190, 256–264. https://doi.org/10.1016/j.socscimed.2017.02.007 

Liming, K. W., & Grube, W. A. (2018). Wellbeing Outcomes for Children Exposed to Multiple 

Adverse Experiences in Early Childhood: A Systematic Review. Child and Adolescent 

Social Work Journal, 35(4), 317–335. https://doi.org/10.1007/s10560-018-0532-x 

Lipscomb, S. T., Hatfield, B., Lewis, H., Goka-Dubose, E., & Abshire, C. (2021a). Adverse 



95 
 

 

childhood experiences and children’s development in early care and education programs. 

Journal of Applied Developmental Psychology, 72(January), 101218. 

https://doi.org/10.1016/j.appdev.2020.101218 

Lipscomb, S. T., Hatfield, B., Lewis, H., Goka-Dubose, E., & Abshire, C. (2021b). Adverse 

childhood experiences and children’s development in early care and education programs. 

Journal of Applied Developmental Psychology, 72(November 2020), 101218. 

https://doi.org/10.1016/j.appdev.2020.101218 

Loggerenberg, F. Van, & Karim, S. (2008). Conducting HIV prevention research in South 

Africa There are many complications associated with conducting HIV prevention studies 

in. February, 8–11. 

Louw, J., Heerden, A. Van, Olivier, L., Lambrechts, T., Bunge, L., Vosloo, M., & Tomlinson, 

M. (2020). Executive functioning in prenatally alcohol exposed children in a South 

African population : Baseline findings from an RCT of a computer-based cognitive 

training program Table of Contents. 

Lövdén, M., Fratiglioni, L., Glymour, M. M., Lindenberger, U., & Tucker-Drob, E. M. (2020). 

Education and Cognitive Functioning Across the Life Span. Psychological Science in the 

Public Interest, 21(1), 6–41. https://doi.org/10.1177/1529100620920576 

Lowenthal, E. D., Bakeera-Kitaka, S., Marukutira, T., Chapman, J., Goldrath, K., & Ferrand, 

R. A. (2014). Perinatally acquired HIV infection in adolescents from sub-Saharan Africa: 

A review of emerging challenges. In The Lancet Infectious Diseases (Vol. 14, Issue 7, pp. 

627–639). Lancet Publishing Group. https://doi.org/10.1016/S1473-3099(13)70363-3 

Manyema, M., & Richter, L. M. (2019). Adverse childhood experiences: prevalence and 

associated factors among South African young adults. Heliyon, 5(12), e03003. 

https://doi.org/10.1016/j.heliyon.2019.e03003 

Marit Korkman, Ursula Kirk, S. K. (2007). NEPSY II:administrative manual (2nd editio). 



96 
 

 

Hartcourt Assessment, PsychCorp. 

Marquand, A. F., Kia, S. M., Zabihi, M., Wolfers, T., Buitelaar, J. K., & Beckmann, C. F. 

(2019). Conceptualizing mental disorders as deviations from normative functioning. 

Molecular Psychiatry, 24(10), 1415–1424. https://doi.org/10.1038/s41380-019-0441-1 

Martin, S. C., Wolters, P. L., Toledo-Tamula, M. A., Zeichner, S. L., Hazra, R., & Civitello, 

L. (2006). Cognitive functioning in school-aged children with vertically acquired HIV 

infection being treated with highly active antiretroviral therapy (HAART). Developmental 

Neuropsychology, 30(2), 633–657. https://doi.org/10.1207/s15326942dn3002_1 

Mavhu, W., Willis, N., Mufuka, J., Bernays, S., Tshuma, M., Mangenah, C., Maheswaran, H., 

Mangezi, W., Apollo, T., Araya, R., Weiss, H. A., & Cowan, F. M. (2020). Effect of a 

differentiated service delivery model on virological failure in adolescents with HIV in 

Zimbabwe (Zvandiri): a cluster-randomised controlled trial. The Lancet Global Health, 

8(2), e264–e275. https://doi.org/10.1016/S2214-109X(19)30526-1 

Mcdowell, N. (2017). The Association Between Adverse Childhood Experiences and 

Educational Outcomes Among Children Ages 6-17. Thesis. 

McLaren, P. J., & Fellay, J. (2021). HIV-1 and human genetic variation. Nature Reviews 

Genetics, 22(10), 645–657. https://doi.org/10.1038/s41576-021-00378-0 

McManus, E., Haroon, H., Duncan, N. W., Elliott, R., & Muhlert, N. (2022). The effects of 

stress across the lifespan on the brain, cognition and mental health: A UK biobank study. 

Neurobiology of Stress, 18(March), 100447. https://doi.org/10.1016/j.ynstr.2022.100447 

Merchant, R. A., Aprahamian, I., Woo, J., Vellas, B., & Morley, J. E. (2022). Resilience And 

Successful Aging. Journal of Nutrition, Health and Aging, 26(7), 652–656. 

https://doi.org/10.1007/s12603-022-1818-4 

Mersky, J. P., Choi, C., Plummer Lee, C. T., & Janczewski, C. E. (2021a). Disparities in 

adverse childhood experiences by race/ethnicity, gender, and economic status: 



97 
 

 

Intersectional analysis of a nationally representative sample. Child Abuse and Neglect, 

117(April), 105066. https://doi.org/10.1016/j.chiabu.2021.105066 

Mersky, J. P., Choi, C., Plummer Lee, C. T., & Janczewski, C. E. (2021b). Disparities in 

adverse childhood experiences by race/ethnicity, gender, and economic status: 

Intersectional analysis of a nationally representative sample. Child Abuse and Neglect, 

117(March), 105066. https://doi.org/10.1016/j.chiabu.2021.105066 

Meyer, A. C., Njamnshi, A. K., Gisslen, M., & Price, R. W. (2022). Neuroimmunology of CNS 

HIV Infection: A Narrative Review. Frontiers in Neurology, 13(June), 1–8. 

https://doi.org/10.3389/fneur.2022.843801 

MICHA, R. (2017). 乳鼠心肌提取 HHS Public Access. Physiology & Behavior, 176(1), 100–

106. https://doi.org/10.1177/0022146515594631.Marriage 

Milligan, R., & Cockcroft, K. (2017). Working memory profiles in HIV-exposed, uninfected 

and HIV-infected children: A comparison with neurotypical controls. Frontiers in Human 

Neuroscience, 11. https://doi.org/10.3389/fnhum.2017.00348 

Monnapula-mazabane, P., & Petersen, I. (2023). Mental health stigma experiences among 

caregivers and service users in South Africa : a qualitative investigation. 9427–9439. 

Moriguchi, Y., & Shinohara, I. (2018). Effect of the COMT Val158Met genotype on lateral 

prefrontal activations in young children. Developmental Science, 21(5), 1–9. 

https://doi.org/10.1111/desc.12649 

Morris, L. S., Kundu, P., Dowell, N., Mechelmans, D. J., Favre, P., Irvine, M. A., Robbins, T. 

W., Daw, N., Bullmore, E. T., Harrison, N. A., & Voon, V. (2016). Fronto-striatal 

organization: Defining functional and microstructural substrates of behavioural 

flexibility. Cortex, 74, 118–133. https://doi.org/10.1016/j.cortex.2015.11.004 

Mueller, I., & Tronick, E. (2019). Early life exposure to violence: Developmental 

consequences on brain and behavior. Frontiers in Behavioral Neuroscience, 13(July), 1–



98 
 

 

7. https://doi.org/10.3389/fnbeh.2019.00156 

Mulenga, K., Ahonen, T., & Aro, M. (2001). Performance of Zambian children on the NEPSY: 

A pilot study. Developmental Neuropsychology, 20(1), 375–383. 

https://doi.org/10.1207/S15326942DN2001_4 

Nastri, B. M., Pagliano, P., Zannella, C., Folliero, V., Masullo, A., Rinaldi, L., Galdiero, M., 

& Franci, G. (2023). HIV and Drug-Resistant Subtypes. 1–16. 

Nichols, S. L., Chernoff, M. C., Malee, K. M., Sirois, P. A., Woods, S. P., Williams, P. L., 

Yildirim, C., Delis, D., & Kammerer, B. (2016). Executive functioning in children and 

adolescents with perinatal HIV infection and perinatal HIV exposure. Journal of the 

Pediatric Infectious Diseases Society, 5, S15–S23. https://doi.org/10.1093/jpids/piw049 

Nooner, K. B., Hooper, S. R., & Bellis, M. D. De. (2017). and Policy Problems in Maltreated 

Youth. 

Nusinovici, S., Olliac, B., Flamant, C., Müller, J. B., Olivier, M., Rouger, V., Gascoin, G., 

Basset, H., Bouvard, C., Rozé, J. C., & Hanf, M. (2018). Impact of parental separation or 

divorce on school performance in preterm children: A population-based study. PLoS 

ONE, 13(9), 1–11. https://doi.org/10.1371/journal.pone.0202080 

Ogishi, M., & Yotsuyanagi, H. (2018). Prediction of HIV-associated neurocognitive disorder 

(HAND) from three genetic features of envelope gp120 glycoprotein. Retrovirology, 

15(1), 1–11. https://doi.org/10.1186/s12977-018-0401-x 

Ogura, Y., Parsons, W. H., Kamat, S. S., & Cravatt, B. F. (2017). 乳鼠心肌提取 HHS Public 

Access. Physiology & Behavior, 176(10), 139–148. https://doi.org/10.1007/s40473-017-

0122-9.Mechanisms 

P. Zinyemba, T., Pavlova, M., & Groot, W. (2020). Effects of Hiv/Aids on Children’S 

Educational Attainment: a Systematic Literature Review. Journal of Economic Surveys, 

34(1), 35–84. https://doi.org/10.1111/joes.12345 



99 
 

 

P, G. (2021). G * P ower 3.1 manual. 

Palamarchuk, I. S., & Vaillancourt, T. (2021). Mental Resilience and Coping With Stress: A 

Comprehensive, Multi-level Model of Cognitive Processing, Decision Making, and 

Behavior. Frontiers in Behavioral Neuroscience, 15(August), 1–15. 

https://doi.org/10.3389/fnbeh.2021.719674 

Petersen, S. E., & Posner, M. I. (2012). The attention system of the human brain: 20 years after. 

Annual Review of Neuroscience, 35, 73–89. https://doi.org/10.1146/annurev-neuro-

062111-150525 

Pfeiffer, B., Moskowitz, B., Paoletti, A., Brusilovskiy, E., Zylstra, S. E., & Murray, T. (2015). 

Developmental Test of Visual-Motor Integration (VMI): An effective outcome measure 

for handwriting interventions for kindergarten, first-grade, and second-grade students? 

American Journal of Occupational Therapy, 69(4). 

https://doi.org/10.5014/ajot.2015.015826 

Piaget, J. (1971). The theory of stages in cognitive development. In Measurement and Piaget. 

(pp. ix, 283–ix, 283). McGraw-Hill. 

Pocuca, N., Young, J. W., MacQueen, D. A., Letendre, S., Heaton, R. K., Geyer, M. A., Perry, 

W., Grant, I., & Minassian, A. (2020). Sustained attention and vigilance deficits 

associated with HIV and a history of methamphetamine dependence. Drug and Alcohol 

Dependence, 215(June). https://doi.org/10.1016/j.drugalcdep.2020.108245 

Posada, C., Moore, D. J., Deutsch, R., Rooney, A., Gouaux, B., Letendre, S., Grant, I., & 

Hampton Atkinson, J. (2012). Sustained attention deficits among HIV-positive 

individuals with comorbid bipolar disorder. Journal of Neuropsychiatry and Clinical 

Neurosciences, 24(1), 61–70. https://doi.org/10.1176/appi.neuropsych.11010028 

Posner, M. I., & Petersen, S. E. (1990). The attention system of the human brain. Annual 

Review of Neuroscience, 13(November 2016), 25–42. 



100 
 

 

https://doi.org/10.1146/annurev.ne.13.030190.000325 

Qu, G., Shu, L., Liu, H., Ma, S., Han, T., Zhang, H., Huang, C., Wang, J., Yang, L., & Sun, Y. 

(2024). Association Between Adverse Childhood Experiences and Academic 

Performance Among Children and Adolescents: A Global Meta-Analysis. Trauma, 

Violence, and Abuse, 81. https://doi.org/10.1177/15248380241246758 

Rakesh, D., & Whittle, S. (2021). Socioeconomic status and the developing brain – A 

systematic review of neuroimaging findings in youth. Neuroscience and Biobehavioral 

Reviews, 130(May), 379–407. https://doi.org/10.1016/j.neubiorev.2021.08.027 

Republic of South Africa. (2013). Protection of Personal Information, Act 4 of 2013. 

Government Gazette, 912, 1–75. http://www.gov.za/sites/www.gov.za/files/37067_26-

11_Act4of2013ProtectionOfPersonalInfor_correct.pdf 

Rice, J., Correia, A. F., & Schutte, E. (2014). Attention and concentration functions in HIV-

positive adolescents who are on anti-retroviral treatment. South African Journal of 

Psychology, 44(4), 467–482. https://doi.org/10.1177/0081246314540141 

Rovnaghi, C. R., & Anand, K. J. S. (2018). Pathways from Adverse Childhood Experiences to 

Nervous System Dysregulation. Internal Medicine Review, 4(10), 1–20. 

Roy, A. L. (2018). Intersectional ecologies: Positioning intersectionality in settings-level 

research. New Directions for Child and Adolescent Development, 2018(161), 77–96. 

https://doi.org/10.1002/cad 

Rueda, M. R., Fan, J., McCandliss, B. D., Halparin, J. D., Gruber, D. B., Lercari, L. P., & 

Posner, M. I. (2004). Development of attentional networks in childhood. 

Neuropsychologia, 42(8), 1029–1040. 

https://doi.org/10.1016/j.neuropsychologia.2003.12.012 

Rydström, L. L., Edhborg, M., Ring Jakobsson, L., & Kabir, Z. N. (2019). Young witnesses of 

intimate partner violence: screening and intervention. Global Health Action, 12(1). 



101 
 

 

https://doi.org/10.1080/16549716.2019.1638054 

Sacks, V., Murphey, D., & Moore, K. (2014). Adverse Childhood Expereinces: National and 

State-Level Prevalence. Child Trends, 2014–28, 1–5. https://www.childtrends.org/wp-

content/uploads/2014/07/Brief-adverse-childhood-experiences_FINAL.pdf 

Santoro, A. F., Ferraris, C., Phillips, N., Hoare, J., & Robbins, R. N. (2021). A-6 Childhood 

Adversity’s Impact on Neurocognitive Functioning: Findings from South African 

Adolescents Living with HIV. Archives of Clinical Neuropsychology, 36(6), 1027–1028. 

https://doi.org/10.1093/ARCLIN/ACAB062.07 

Schnarrs, P. W., Stone, A. L., Salcido, R., Baldwin, A., & Nemeroff, C. B. (2019). Differences 

in adverse childhood experiences (ACEs) and quality of physical and mental health 

between transgender and cisgender sexual minorities. Journal of Psychiatric Research, 

119(August), 1–6. https://doi.org/10.1016/j.jpsychires.2019.09.001 

Schulte, T., Mueller-Oehring, E. M., Rosenbloom, M. J., Pfefferbaum, A., & Sullivan, E. V. 

(2005). Differential effect of HIV infection and alcoholism on conflict processing, 

attentional allocation, and perceptual load: Evidence from a stroop match-to-sample task. 

Biological Psychiatry, 57(1), 67–75. https://doi.org/10.1016/j.biopsych.2004.09.025 

Semrud-Clikeman, M., Romero, R. A. A., Prado, E. L., Shapiro, E. G., Bangirana, P., & John, 

C. C. (2017). Selecting measures for the neurodevelopmental assessment of children in 

low- and middle-income countries. Child Neuropsychology, 23(7), 761–802. 

https://doi.org/10.1080/09297049.2016.1216536 

Shao, Z., Janse, E., Visser, K., & Meyer, A. S. (2014). What do verbal fluency tasks measure? 

Predictors of verbal fluency performance in older adults. Frontiers in Psychology, 5(JUL), 

1–10. https://doi.org/10.3389/fpsyg.2014.00772 

Sheridan, M. A., & McLaughlin, K. A. (2016). Neurobiological models of the impact of 

adversity on education. Current Opinion in Behavioral Sciences, 10, 108–113. 



102 
 

 

https://doi.org/10.1016/j.cobeha.2016.05.013 

Shi, Y., & Qu, S. (2021). Cognitive Ability and Self-Control’s Influence on High School 

Students’ Comprehensive Academic Performance. Frontiers in Psychology, 

12(December), 1–10. https://doi.org/10.3389/fpsyg.2021.783673 

Shonkoff, J. P., Garner, A. S., Siegel, B. S., Dobbins, M. I., Earls, M. F., McGuinn, L., Pascoe, 

J., Wood, D. L., High, P. C., Donoghue, E., Fussell, J. J., Gleason, M. M., Jaudes, P. K., 

Jones, V. F., Rubin, D. M., Schulte, E. E., Macias, M. M., Bridgemohan, C., Fussell, J., 

… Wegner, L. M. (2012). The lifelong effects of early childhood adversity and toxic 

stress. Pediatrics, 129(1). https://doi.org/10.1542/peds.2011-2663 

Slattery, E. J., O’Callaghan, E., Ryan, P., Fortune, D. G., & McAvinue, L. P. (2022). Popular 

interventions to enhance sustained attention in children and adolescents: A critical 

systematic review. Neuroscience and Biobehavioral Reviews, 137(January), 104633. 

https://doi.org/10.1016/j.neubiorev.2022.104633 

Smedley, B. D., Stith, A. Y., & Nelson, A. R. (2003). Unequal Treatment: Confronting Racial 

and Ethnic Disparities in Health Care (with CD). In Unequal Treatment: Confronting 

Racial and Ethnic Disparities in Health Care (with CD). https://doi.org/10.17226/12875 

Smith, L., Adnams, C., & Eley, B. (2008). Neurological and neurocognitive function of HIV-

infected children commenced on antiretroviral therapy. SAJCH South African Journal of 

Child Health, 2(3), 108–113. https://doi.org/10.7196/SAJCH.115 

Smith, R., & Karaman, M. A. (2019). Development and Validation of the Contextual 

Achievement Motivation Measure. International Journal of Psychology and Educational 

Studies, 6(3), 16–26. https://doi.org/10.17220/ijpes.2019.03.003 

Sourander, A., Mcgrath, P. J., Ristkari, T., Cunningham, C., Huttunen, J., Lingley-pottie, P., 

Hinkka-yli-salomäki, S., Kinnunen, M., & Vuorio, J. (2016). Internet-Assisted Parent 

Training Intervention for Disruptive Behavior in 4-Year-Old Children A Randomized 



103 
 

 

Clinical Trial. https://doi.org/10.1001/jamapsychiatry.2015.3411 

Steptoe, A., Marteau, T., Fonagy, P., & Abel, K. (2019). ACEs: Evidence, Gaps, Evaluation 

and Future Priorities. Social Policy and Society, 18(3), 415–424. 

https://doi.org/10.1017/S1474746419000149 

Sullivan, L. (2012). Nonexperimental Research in Quantitative Research. The SAGE Glossary 

of the Social and Behavioral Sciences, 59–77. 

https://doi.org/10.4135/9781412972024.n1719 

Teicher, M. H., Samson, J. A., Anderson, C. M., & Ohashi, K. (2016). The effects of childhood 

maltreatment on brain structure, function and connectivity. Nature Reviews Neuroscience, 

17(10), 652–666. https://doi.org/10.1038/nrn.2016.111 

Treisman, A. M. (1964). Selective attention in man. British Medical Bulletin, 20(1), 12–16. 

Truter, S. (2017). NEPSY II data for South African Afrikaans-, Sepedi-, Sesotho-, Setswana-, 

Xhosa- and Zulu-speaking children, aged 9-11 and 14-16 years in Grades 4-6 and Grades 

8-10 respectively, with disadvantaged education. 

Tryon, V. L., Garman, H. D., Loewy, R. L., & Niendam, T. A. (2021). Links Between Human 

and Animal Models of Trauma and Psychosis: A Narrative Review. Biological 

Psychiatry: Cognitive Neuroscience and Neuroimaging, 6(2), 154–165. 

https://doi.org/10.1016/j.bpsc.2020.09.012 

Tsavoussis, A., Stawicki, S. P. A., Stoicea, N., & Papadimos, T. J. (2014). Child-witnessed 

domestic violence and its adverse effects on brain development: A call for societal self-

examination and awareness. Frontiers in Public Health, 2(OCT), 1–5. 

https://doi.org/10.3389/fpubh.2014.00178 

UNAIDS. (2022). Global HIV statistics. 

Https://Www.Unaids.Org/Sites/Default/Files/Media_asset/UNAIDS_FactSheet_en.Pdf, 

1–16. 



104 
 

 

Underwood, J., Robertson, K. R., & Winston, A. (2014). Could antiretroviral neurotoxicity 

play a role in the pathogenesis of cognitive impairment in treated HIV disease? Aids, 

29(3), 253–261. https://doi.org/10.1097/QAD.0000000000000538 

Vérollet, C., Le Cabec, V., & Maridonneau-Parini, I. (2015). HIV-1 infection of T lymphocytes 

and macrophages affects their migration via Nef. Frontiers in Immunology, 6(OCT), 1–6. 

https://doi.org/10.3389/fimmu.2015.00514 

Vogel, S. C., Esterman, M., DeGutis, J., Wilmer, J. B., Ressler, K. J., & Germine, L. T. (2020). 

Childhood Adversity and Dimensional Variations in Adult Sustained Attention. Frontiers 

in Psychology, 11(April), 1–9. https://doi.org/10.3389/fpsyg.2020.00691 

Wallace, M., Felker-Kantor, E., Madkour, A., Ferguson, T., Welsh, D., Molina, P., & Theall, 

K. P. (2020). Adverse Childhood Experiences, Smoking and Alcohol Use, and Allostatic 

Load Among People Living with HIV. AIDS and Behavior, 24(6), 1653–1662. 

https://doi.org/10.1007/s10461-019-02684-5 

Walsh, E., Blake, Y., Donati, A., Stoop, R., & Von Gunten, A. (2019). Early secure attachment 

as a protective factor against later cognitive decline and dementia. Frontiers in Aging 

Neuroscience, 10(JUL), 1–20. https://doi.org/10.3389/fnagi.2019.00161 

Wamser-Nanney, R. (2018). Maternal support following childhood sexual abuse: Relationships 

to child-reported. Child Abuse and Neglect, 76(December 2017), 372–380. 

https://doi.org/10.1016/j.chiabu.2017.11.021 

Wang, Q. (2023). Gender-specific association of adverse childhood experiences with frailty 

index level and trajectory in China. Maturitas, 170(October 2022), 1–8. 

https://doi.org/10.1016/j.maturitas.2023.01.011 

Wang, Y. quan, Pan, Y., Zhu, S., Wang, Y. guang, Shen, Z. hua, & Wang, K. (2017). Selective 

impairments of alerting and executive control in HIV-infected patients: Evidence from 

attention network test. Behavioral and Brain Functions, 13(1), 1–9. 



105 
 

 

https://doi.org/10.1186/s12993-017-0129-0 

Weber, V., Radeloff, D., Reimers, B., Salzmann-Manrique, E., Bader, P., Schwabe, D., & 

Königs, C. (2017). Neurocognitive development in HIV-positive children is correlated 

with plasma viral loads in early childhood. Medicine (United States), 96(23). 

https://doi.org/10.1097/MD.0000000000006867 

Webster, E. M. (2022). The Impact of Adverse Childhood Experiences on Health and 

Development in Young Children. https://doi.org/10.1177/2333794X221078708 

Williams, P. E., Weiss, L. G., & Rolfhus, E. L. (2003). WISC – IV Technical Report # 2 

Psychometric Properties. WISC-IV Technical Manual #2, March 2000, 1–6. 

Woollett, N., Cluver, L., Hatcher, A. M., & Brahmbhatt, H. (2016). Children and Youth 

Services Review “ To be HIV positive is not the end of the world ” : Resilience among 

perinatally infected HIV positive adolescents in Johannesburg. Children and Youth 

Services Review, 70, 269–275. https://doi.org/10.1016/j.childyouth.2016.09.039 

Xu, Y., Wu, Y., & Leng, G. (2021). Orlicz Brunn-Minkowski theory. Scientia Sinica 

Mathematica, 51(1), 87–96. https://doi.org/10.1360/SSM-2019-0332 

Yang, S., & Wang, W. (2022). The Role of Academic Resilience, Motivational Intensity and 

Their Relationship in EFL Learners’ Academic Achievement. Frontiers in Psychology, 

12(January), 1–8. https://doi.org/10.3389/fpsyg.2021.823537 

York, S. K., Chim, L., Viczko, J., Nicoll, P., Fontanilla, C., Kasian, A., & Smart, C. M. (2023). 

Examining the Relationships Between Adverse Childhood Experiences , Student 

Generational Status , and Exam Performance in Emerging Adult Undergraduates. 11(1), 

162–174. https://doi.org/10.1177/21676968221119729 

Young-Wolff, K. C., Sarovar, V., Sterling, S. A., Leibowitz, A., McCaw, B., Hare, C. B., 

Silverberg, M. J., & Satre, D. D. (2019). Adverse childhood experiences, mental health, 

substance use, and HIV-related outcomes among persons with HIV. AIDS Care - 



106 
 

 

Psychological and Socio-Medical Aspects of AIDS/HIV, 31(10), 1241–1249. 

https://doi.org/10.1080/09540121.2019.1587372 

Yuan, N. Y., & Kaul, M. (2021). Beneficial and Adverse Effects of cART Affect 

Neurocognitive Function in HIV-1 Infection: Balancing Viral Suppression against 

Neuronal Stress and Injury. Journal of Neuroimmune Pharmacology, 16(1), 90–112. 

https://doi.org/10.1007/s11481-019-09868-9 

Zanolie, K., Ma, I., Bos, M. G. N., Schreuders, E., Vandenbroucke, A. R. E., van Hoorn, J., 

van Duijvenvoorde, A. C. K., Wierenga, L., Crone, E. A., & Güroğlu, B. (2022). 

Understanding the Dynamics of the Developing Adolescent Brain Through Team Science. 

Frontiers in Integrative Neuroscience, 16(February), 2016–2023. 

https://doi.org/10.3389/fnint.2022.827097 

Zayyad, Z., & Spudich, S. (2015). Neuropathogenesis of HIV: From Initial Neuroinvasion to 

HIV-Associated Neurocognitive Disorder (HAND). Current HIV/AIDS Reports, 12(1), 

16–24. https://doi.org/10.1007/s11904-014-0255-3 

Zelazo, P. D., & Carlson, S. M. (2020). The neurodevelopment of executive function skills: 

Implications for academic achievement gaps. Psychology & Neuroscience, 13(3), 273–

298. https://doi.org/10.1037/pne0000208 

Zenebe, Y., Necho, M., Yimam, W., & Akele, B. (2022). Worldwide Occurrence of HIV-

Associated Neurocognitive Disorders and Its Associated Factors: A Systematic Review 

and Meta-Analysis. Frontiers in Psychiatry, 13(May). 

https://doi.org/10.3389/fpsyt.2022.814362 

 

 

 

  



107 
 

 

APPENDICES 

  



108 
 

 

APPENDIX A 

 

 

Note: The G*power 3.1.9.4 software was used to compute the effect size of the required sample 

to conduct the study. A linear multiple regression statistical test was run in order to obtain the 

estimate of the sample size.  
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APPENDIX B 

Administered Demographic Questionnaire 
 
 

Psychology  
School of Human & Community 
Development  
University of the Witwatersrand 
Private Bag 3, Wits, 2050  
Tel: 011 717 4503 
Fax: 011 717 4559  

 
 

 

 

Your name: 
 

Date: 

 
Childs Name: 
 

 
School: 

 
Age of Child: 
 

 
Date of Birth 

 
Name of Shelter 
 

 

 

 
1. Childs Sex: (circle one): 

 

 
Male 

 
Female 

 
2. Childs Grade: 

 

 
3. Home language: (circle one): 
 

 
isiZulu 

 
isiXhosa 

 
Other 

 
4. Handedness (circle one): 
 

 
Left 

 
Right 

 
Ambidextrous 

 
5. Who is the primary caregiver of the 

child? 
 

 

 
6. What is your relationship to the child? 

(circle one): 
 

 

 
Mother 

 
Father 

 
Guardian 
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7. Has your child been diagnosed with 

HIV? (circle one): 
 

 

 
Yes 

 
No 

 
8. Is your child on ARVs? 

 

 
Yes 

 
No 

 
9. Does your child take part in regular 

activities such as reading and math? If 
yes, please specify as well as describe the 
regularity of these activities?  

 

 

 
10. How would you describe your child’s 

personality? 

 

 

11. Does your child have a history of any of the following? 

(a) Neurological disorder: Has your child been diagnosed with any diseases of the brain, 
spine or nerves? 

Yes  No 
 

If Yes please 
specify__________________________________________________________ 

(b) Traumatic brain injury: Has your child ever suffered a major blow to the head that 
left them unconscious for more than 30 minutes? 

Yes  No 
 

If Yes please 
specify___________________________________________________________ 

 

(c) Psychiatric disorders: Has your child shown any pattern of behaviour that seemed 
abnormal/atypical which led to seeking help at a mental hospital? 

Yes  No 
 

If Yes please 
specify___________________________________________________________ 
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(d) History of pre-natal or birth complications: Were there any complications during 
pregnancy (did the pregnancy take the normal 9months) or complicated delivery (e.g. 
was the child pulled out using forceps)? 

Yes  No 
 

If Yes please 
specify____________________________________________________________ 

 

(e) History of learning disability or special education: Has your child ever had any 
difficulty with learning concepts, to a point where s/he ended up needing special 
classes? 

Yes  No 
 

If Yes please 
specify___________________________________________________________ 

 

(f) Two or more repeated grades: Has your child ever had to repeat any grades at 
school? 

Yes  No 
 

If Yes please 
specify___________________________________________________________ 

(g) The use of psychotropic medication: Has your child ever taken medication that 
changes their mood or behavior? 

 

Yes  No 
 

If Yes please 
specify_____________________________________________________________ 

 

  



112 
 

 

APPENDIX C 

 

 



113 
 

 

  



114 
 

 

APPENDIX D 
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APPENDIX E 
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APPENDIX F 
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APPENDIX G 
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APPENDIX H 
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APPENDIX I 

COVID-19 PROTOCOL FOR RESEARCHERS  

Researchers should adhere to specific COVID-19 protocols to ensure their and participants’ 

safety during research activities. These protocols typically include: 

1. Pre-screening and Health Checks: Researchers should conduct pre-screening 
assessments for COVID-19 symptoms and exposure risks among themselves and 
participants before any in-person interactions. 

2. Personal Protective Equipment (PPE): Researchers should wear appropriate PPE, 
such as masks, gloves, and face shields, especially during face-to-face interactions or 
when working in close proximity to others. 

3. Physical Distancing: Maintain a safe distance of at least 6 feet (2 meters) from 
participants and colleagues whenever possible. Arrange research settings to allow for 
adequate physical distancing. 

4. Hygiene Practices: Encourage frequent handwashing with soap and water for at least 
20 seconds or the use of hand sanitizer with at least 60% alcohol content. Ensure that 
research environments are equipped with hand hygiene facilities. 

5. Disinfection and Sanitization: Regularly clean and disinfect high-touch surfaces and 
shared equipment in research settings. Provide disinfectant wipes or sprays for 
researchers and participants to clean surfaces as needed. 

6. Remote Data Collection: Whenever feasible, consider conducting research activities 
remotely using virtual platforms to minimize face-to-face interactions and reduce 
transmission risks. 

7. Minimize Group Gatherings: Limit the size of research groups or meetings to comply 
with local guidelines and regulations regarding gatherings and social distancing. 

8. Compliance with Local Regulations: Stay informed about and comply with local, 
national, and institutional guidelines and regulations related to COVID-19 prevention 
measures and research activities. 

9. Flexibility and Adaptability: Be prepared to adapt research protocols and procedures 
in response to changing COVID-19 conditions and guidelines to prioritize the health 
and safety of all involved. 
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APPENDIX J 

EDUCATIONAL HISTORY OF CHILDREN LIVING WITH HIV AND ARE IN HIV 
CARE SHELTERS 

Variables     

  
Sample (N) 

Females 
(%) 

Males 
(%) 

Primary School 

Mainstream School 8 63% 37% 

Special /remedial 
school  

0 0 0 

High School 

Technical School 5 6% 9% 

Mainstream School 24 29% 41% 

Special/remedial 
School 

5 9 6% 

Grades repeated 

Grades repeated 
(once) 

11 73 27% 

Grades repeated 
(more than once) 

12 25% 75% 

Learning 
difficulties  

14 43% 57% 

ACEs 

High Aversity  31 68% 32% 

Low Adversity 11 73% 27% 

 

 


