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ABSTRACT

Knowledge about the exposure patterns of violence among preschoolers in low- and middle-
income countries (LMICs) is still limited. Furthermore, little is known about the associations
of violence exposure with mental health or cognitive functioning in this age group. This is
important, given that children in LMICs experience a high burden of violence and therefore
alongside policies to reduce violence exposure, understanding the impacts of violence can

guide early interventions to mitigate its adverse effects.

In my thesis, | conducted two systematic reviews synthesizing the evidence on the mental
health and cognitive outcomes associated with violence exposure in children in LMICs and
identifying key gaps in the current literature. | further, directly investigated the lifetime
violence exposure patterns of preschoolers in the Drakenstein Child Health Study (DCHS) in
South Africa and subsequently investigated associations between lifetime childhood violence

exposure at 4.5 years and mental health and cognitive outcomes at 5 years in this cohort.

Approximately 70% of the 17 reviewed studies from 20 LMICs found associations between
violence exposure and poor cognitive outcomes in childhood, while all 58 reviewed studies
from 26 LMICs found associations between violence exposure and mental health problems in
childhood. In my own study in the DCHS, | found that 72% -75% of the children were
reported as having been exposed to some form of domestic or community violence at a young
age (3.5—- 6 years). Overall violence exposure, domestic victimisation and witnessing
community violence by 4.5 years was associated with increased internalising and
externalising behaviours at age 5. Polyvictimisation was associated with increased
externalising behaviours. Associations between witnessing domestic violence (or community
victimisation) exposure alone with mental health were less robust. Lastly, there were
associations between lifetime exposure to violence by 4.5 years and poor selective attention,

receptive language, nonverbal intelligence and inhibition at 5 years.

This thesis highlights the adverse consequences of violence exposure in early life for mental
health and cognitive problems in preschoolers living in high violence contexts. Mental health
and cognitive problems manifest at an early age and emphasize the need for interventions to

reduce violence exposure and its consequences in young children in LMICs.
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Chapter 1. Introduction
1.1. Overview

Violence, particularly among children, is a major public health issue worldwide (1). The
WHO estimates that half of the children in the world experience violence each year and
approximately three in four children between 2 - 4 years frequently experience maltreatment
by parents or caregivers (2). Maltreatment refers to actions or failures to act by a parent or
caregiver that result in harm, potential harm, or pose a threat of harm to a child (up to 18
years old). It typically encompasses, physical, sexual, psychological (or emotional) abuse (3).
The WHO (2020) report also documented that, one in five children younger than 5 years
reside with a mother who experiences IPV. Furthermore, about 75% of children between the
ages of 2 — 4 in the world, were found lacking legal protection from corporal punishment (2).
Violence exposure in childhood affects children in both HICs and LMICs (2). However, the
majority (approximately 80%) of the children in the world reside in LMICs (4) and it has
been documented that children in these setting experience a high burden of violence (2). For
example, LMICs contributed 90% of the global Disability-Adjusted Life Years (sum of years
of life lost and years lived with disability) lost to interpersonal violence against children up to
15 years of age in 2016 (5). Given these estimates on violence exposure in children,
especially those in LMICs, it is imperative to understand its impact on early childhood
development, a period characterised by physical, socio-emotional and cognitive development,
laying the groundwork for subsequent health and development (6) and a key point for

intervention.

The term “early childhood development” describes the development of the physical, socio-
emotional, neurocognitive and motor domains during the period from birth to eight years (7).
Experiences and environmental exposures during this period are crucial for early brain
systems and developmental success. Later developmental periods are dependent on the skills
and learning that is acquired in early childhood (6,8). Nurturing care is understood as a stable
environment attuned to children’s health and their welfare needs, providing safety, early
learning opportunities and developmentally enriching interactions (9). It encompasses social
factors such as family dynamics, childcare, education, community characteristic, and policy
contributions which all influence child development (10). Nurturing care is thus critical for

child development and stems from mutual connections instigated by caregivers towards their
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children and is maintained by environments (6). Early childhood violence exposure is a factor

that can disrupt the nurturing care system and potentially alter developmental trajectories.

Exposure to various types of violence in childhood has been associated with behavioural
problems in children and adolescents and psychopathology in adults (11-16). Violence
exposure in early childhood has also been linked to poor cognitive outcomes in children,
adolescents, and adults (17-21), these in turn impact academic achievement (22—-26) and
socioeconomic prospects later (27). Hypotheses for mechanisms through which violence
exposure affects mental health and cognition, posit that, psychological trauma, similar to
physical trauma has the potential to disrupt brain development especially during sensitive
developmental windows. Consequently, the brain damage results in psychopathology and/or

cognitive impairment (28-32).

1.2. The LMIC context

The consequences of childhood violence exposure, are far-reaching, adversely affecting
individuals and economies. At the extreme, violence can result in the loss of life, serious
injury and/or disability. Over and above, individuals exposed to violence incurring, medical
costs (33), violence can be costly in other ways. For example, violence exposure can increase
the likelihood of engaging in high-risk behaviours (i.e. smoking, alcohol and substance use,
unsafe sex, eating disorders) which are some of the leading causes of death, cardiovascular
disease, and mental health problems and HIVV/AIDS (34). Furthermore, violence exposure in
childhood as described above, has been associated with reduced cognitive ability and poor
educational attainment (22,35,36). On a societal-level, the consequences of violence through
these intermediary factors reduce productivity and increase the burden on health, welfare and
criminal justice systems (12,37-42). In addition, alcohol use, substance use disorders, mental
health problems and impulsive behaviours in turn increase violence perpetration, creating a
cycle (43). The burden of violence in LMIC countries is higher than in HICs with mortality
rates due to violence in these countries approximately 2.5 times higher than HICs’ (44,45).
For example, looking specifically at South Africa, an LMIC, the WHO 2002 reports indicated
that its homicide rates of children younger than 5 years (14.0 and 11.7 per 100 000 for boys

and girls, respectively), were more than twice the global average (44).

LMICs are plagued by other systemic burdens (such as HIV epidemics) and there is a

demand for economic growth such that the added cost of violence increases strain to these
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economies (46-48). Consider for instance, an LMIC with inadequate healthcare
infrastructure, limited access to mental health services and an underdeveloped legal system.
In such a setting, the capacity to provide healthcare to individuals affected by violence is
severely constrained, especially when such resources are already stretched thin due to the
pressing demands of other prevalent health crises, such as HIV and substance use disorders.
Furthermore, in other LMICs that may not have such resources (i.e mental health services) in
the first place, individual costs of violence are even more pronounced. Individuals exposed to
violence would thus lack of access to critical support services such as therapeutic
interventions that are critical for mitigating the impact of violence on their lives.
Unfortunately, there is much less evidence regarding the relationships between violence
exposure and health outcomes or interventions in LMICs compared to HICs (16,17,49). As
such health practitioners and policy makers have very little to draw on when finding solutions
to alleviate this burden. Notably, the negative outcomes may have more serious effects on

children in LMICs due to poor access to mental health and social services (50,51).
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1.3. Categories of violence

Violence, as defined by the WHO, is “the intentional use of physical force or power,
threatened or actual against oneself, another person, or against a group or community,
that either results in or has a high likelihood of resulting in injury, death, psychological
harm, maldevelopment or deprivation (44).” The phrase “use of physical force or
power” widens the traditional understanding of the nature of violent acts by including
those resulting from threats and intimidation and not limited to physical acts of
violence. In the typology of violence proposed by the WHO, the first subcategory,
family violence and IPV, refers to violence mostly between members of the same
household and intimate partners and typically, though not entirely, occurring in the
home. Community violence, the second subcategory refers to violence between
unrelated individuals who may or may not be acquainted and generally occurs outside
the home. Included in the former subcategory are other forms of violence such as child
abuse. The violent acts can take the nature of physical, sexual, psychological abuse or
deprivation/neglect. These four types of violent acts occur in each of the broad
categories and the subcategories of violence mentioned (44). While neglect can be
intentional and unintentional, unintentional neglect such as in the case of deprivation is
beyond the scope of the thesis. In addition, polyvictimisation is a concept capturing
exposure to multiple types of violence (52) is an important indicator capturing the

burden of violence, see Figure 1.1 for a summary.

It is important to consider the co-occurrence of violence in the lives of children. A
growing body of research has highlighted that different forms of violence tend to occur
together such as IPV and child maltreatment. Researchers have found that these forms
of violence often coincide within a single family, spanning across different generations
(53,54). It was documented in a review that IPV and child maltreatment share numerous
risk factors, for instance, they are prevalent in environments where social norms tolerate
violence, gender inequality is high, and legal repercussions for violence are insufficient
(54). Additionally, factors such as marital discord, financial strain, parental substance
abuse, depression, criminal involvement, and male unemployment contribute to the

occurrence of both forms of violence (54). These risk factors are prevalent in LMIC



settings increasing the risk of children’s exposure to these forms of violence. Indeed, a
meta-analysis investigating the co-occurrence of IPV and child maltreatment in LMICs
found that a positive association between the two, with some studies identifying
maternal age, parental education level as well as alcohol and substance use as risk
factors for the co-occurrence (55). While research investigating the co-occurrence of
community violence and other types of violence is limited, researchers have
demonstrated that neighbourhoods influence child maltreatment (see review: (56)).
Indeed, studies have shown associations between community violence and parent-child
interactions as well a community violence and maltreatment, finding that children
exposed to community violence tend to experience abuse in their family (57,58).
Researchers argue that the increased stress on parents as a result of living in
neighbourhoods with high levels of social disorder may result in the maltreatment that
children subsequently experience (59). Furthermore, recently, it was found that living
in neighbourhoods with positive environment for children was associated with lower
maltreatment in children (59). Other researchers have found that exposure to community
violence tend to also co-occur with IPV (60). Unfortunately, crime and other social
problems are common in LMIC contexts (61), as such children in these contexts have a

risk of exposure to community violence as well as maltreatment and IPV.

Another phenomenon widely investigated in the literature is that of intergenerational
transmission of violence. Researchers have found that individuals who were maltreated
as children are likely to experience or perpetrate IPV as adults (62—64) and abuse their
children (65,66), thus continuing the cycle of violence across generations. As such,
interventions that tackle violence in childhood have the potential to break the cycle of

violence that plague many families.
1.4. Child mental health problems

In young children, mental health problems are typically characterised as either
internalising or externalising problems (67,68). Internalising behaviour conditions
reflect problems that are inwardly focussed and reflecting the internal psychological and
emotional state of a child and include withdrawn, inhibited, anxious and depressed

behaviours. Whereas externalising behavioural problems are negative outward
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manifestations of a child’s behaviour toward the external world such as disruptive,

hyperactive, aggressive and delinquent behaviours (56).

Internalising and externalising problems pose a public health concern affecting an
estimated 13.4% of school aged children and adolescents globally (69). Specifically, a
review spanning 27 countries (including nine from LMICs), found that the prevalence
of any anxiety disorder was 6.5%, depressive disorder 2.6%, attention-deficit
hyperactivity disorder (ADHD) 3.4%, and any disruptive disorder 5.7% in a review
sample aged 6 -18 years (69). While comparatively little is known about the prevalence
of mental health problems in younger children, in a recent meta-analysis spanning eight
countries (including two from LMICs) it was estimated that approximately 20.1% of
children between 1-7 years old have mental health disorders (70). The prevalence of any
anxiety disorder was 8.5% while any depressive disorder was prevalent in 1.1% of the
sample. In terms of specific disorders, oppositional defiant disorder (4.9%) and ADHD

(4.3%) emerged as the most prevalent mental health disorders.

One of the most common measures used to screen children for internalising and
externalising behaviour problems in research settings is the CBCL (67). The CBCL has
been translated into multiple languages and is validated to screen for mental health
problems in children aged 1.5 to 18 years. In the case of preschoolers (aged 5 years and
under), the CBCL is typically administered to caregivers, who report on their children’s
behaviour. In these instances, it is commonly recognised that preschoolers may not
possess the necessary cognitive capacity to report on their behaviour (71). For example,
studies have shown that in addition to reading and language difficulties, young children
often provide responses based on their current emotional state (72,73). Consequently,
their reports may be less reliable. Although self-report measures exist, the majority of

measures used for this population rely on parent or care-giver reports (74,75).

Mental health problems in childhood can persist into adulthood, but it is also common
for internalising problems in childhood to shift to externalising problems in adolescence
and adulthood, and vice versa (76-80). For example, children who exhibit externalising
problems in childhood are at an increased risk of being delinquent teenagers and
obtaining a criminal record as adults (81). Likewise, children experiencing internalising
problems in childhood, are likely to suffer from depression and anxiety as adults (81).

Moreover, mental health problems in childhood negatively impact other aspects
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including academic achievement, risk of drug use, vocational prospects and violence
and suicidality, which are costly to individuals and societies (82). Research
understanding mental health in young children and contextual factors that contribute to
it is important for early interventions to prevent the later negative outcomes. Yet there is
very little, prospective longitudinal research investigating the risk factors for mental

health problems in early childhood and in particular violence exposure.
1.5. Neurocognition

Neurocognition generally refers to mental processes related to acquiring knowledge,
processing information, and engaging in reasoning used by individuals to interact and
adapt to their environment (83,84). Cognitive functions that encompass neurocognition
are typically grouped into domains with subdomains of elemental abilities within the
overarching constructs (85). Table 1.1 summarises the cognitive domains typically
assessed, including their subdomains and provides definitions: they mainly include
visuo-perception, motor ability, and construction, attention, memory, processing speed,
language ability and visuomotor skills (85). Other domains assessed typically
encompass a combination of cognitive processes. For example, executive functions are
a manifestation of the collaboration of several lower-order functions such as sensory,
perceptual, and attentional abilities (86). While general cognitive functions, typically
used to assess general intelligence or intelligence quotient (1Q) are a composite of
various cognitive processes (87). Furthermore, academic performance typically involves
cognitive functions that encompass various cognitive processes ranging in complexity
such as language ability and executive functions (88). Of note, there is often overlap
between the domain categorization of cognitive functions, for example, working
memory is widely understood as part of the memory and executive functioning domains
(89). Additionally, there appears to be a hierarchical processing in terms of cognitive
functioning where functions collaborate in order of complexity to serve higher order
complex functions (85). For instance, reasoning ability, a type of executive function,
relies on working memory, which relies on effective attentional control and together
these processes enable planning ability, another executive function (86). As such,

dysfunction in one domain may affect others.
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Table 1.1 Cognitive domains and subdomains commonly assessed in cognitive assessments

Domain

Subdomain

Definition

Visuo-perception

Motor and construction

Attention

Memory

Processing speed

Language

Visuomotor skills

Executive functioning

General intellectual
functioning

Academic performance

Object recognition
Organizational strategies
Copying

Drawing

Selective attention
Sustained attention/vigilance
Working memory

Episodic/declarative memory

Procedural memory
Semantic memory
Prospective memory

Semantically relevant (fluency)
Coding and tracking

Naming

Fluency

Reading and comprehension

Reasoning

Problem solving
Cognitive flexibility
Inhibition

Planning

The ability to recognize and process meaningful stimuli in an any sensory modality (90). This also include
visuospatial abilities, which refer to visual perception of object spatial orientation and relation (91).

Motor skills : Basic components of motor activity such as fine motor abilities, manual dexterity, motor speed and
balance. Construction: ability to reproduce or produce drawings (of common objects) or block constructions (85)
The ability to attend to target information while ignoring irrelevant information (92)

The ability to maintain attention over time (93).

The capacity to retain and manipulate information for adaptive use, it is also considered an executive function (89)

Encoding, storage and retrieval of sensory information (verbal or nonverbal) into and out of long-term storage using
working memory (90).

Automatic learning and recall of motor actions or skills (90).

Long-term storage (memory) of general world knowledge (90).

The ability to remember intended actions or future tasks (90).

The ability to quickly execute tasks that vary in complexity (94).

Encompasses both receptive and productive abilities, and involve understanding language, accessing semantic
memory, identifying objects by name and responding to verbal instructions with corresponding behavioral actions
(90).

The co-ordination of visual perceptual and motor functions and include hand-eye-coordination (95).

Executive function refers to a set of cognitive processes that manage and direct conscious thought and action towards
purpose-driven behaviour (96,97).

Encompasses the capacity for concept formation, creativity and abstract thinking (86).

Involves analysing and addressing problems to arrive at a viable solution (86).

Ability to adapt and shift perspectives, focus and actions, between different tasks, according to the context (98,99)
Ability to suppress a response in favour of an alternative action (98,100).

The capacity for formulating, identifying and evaluating actions necessary to achieve a specific goal (86).

Overall capacoty to behave with purpose, reason logically, and connect with one's surroundings. It encompasses a
broad range of cognitive functions and skills (87) .

Mathematics, Reading, Writing (101) .




Lastly, it is recognised that cognitive functions are subserved by distinct brain regions,
such that within any given domain it is possible that some subdomains are impaired, and

others remain intact (102).

Neurocognition is typically measured using cognitive assessments. Standardised test
batteries grouped according to the subdomains above are used to measure one or more
distinct functions (85). Generally, cognitive assessment compares an individual’s
performance to the expected performance based on appropriate norms for each measure.
Test norms serve as a benchmark to evaluate an examinee’s scores relative to
population averages (102). There are multiple standardised tests available designed to
assess a variety of cognitive domains in both adult and paediatric populations, see (90)
and (103) for comprehensive lists. Reliable standardized and validated measures are
used to enable researchers and clinicians to communicate and compare findings. Tests
assess specific abilities, facilitating accurate interpretation of scores. One of the key
aims of cognitive assessment is to gather insights about the brain’s structural and
functional capabilities, which helps in evaluating an individual's ability to perform daily
activities, academic or vocational settings. Furthermore, cognitive tests have been used

to investigate brain functioning (83,104).

Early childhood presents sensitive periods for brain development, which describe
restricted developmental spans when specific brain systems and corresponding social-
emotional, behavioural and/or cognitive functions are extremely responsive to input and
modification from the environment (105). This period is also critical for brain
maturation, as extensive growth in grey and white matter is seen in the first two years of
life, when the brain reaches 80—90% of its adult size (106,107). Exposures such as toxic
stress or violence can disrupt developmental processes leading to cognitive dysfunction
(108). It is important for children to successfully attain neurocognitive skills during
development. Cognitive abilities facilitate children’s development and participation in
their surroundings, encouraging both social and academic learning and consequently
influencing various aspects of life. For example, a previous study found that cognitive
abilities in childhood were associated with educational attainment (109) and with
cognition in middle adulthood (110). Whilst mathematics and reading achievement at

age 7 were associated with later adult socio-economic status in another study (111).



1.6. Childhood violence exposure and mental health

problems

Exposure to violence in childhood has been associated with mental health problems
across childhood, adolescence, and adulthood (112). A particular focus has been on the
impact of childhood maltreatment on mental health, where studies have found that
different types of maltreatment are risk factors for internalising and externalising
problems in children and adolescents (14,113,114). Domestic violence has also received
some attention with studies showing that children exposed to IPV have an increased risk
of having mental health problems (115-117). Research investigating associations
between community violence and mental health has been relatively scarce. Nonetheless,
the available studies, primarily conducted in HICs, suggests that experiencing
community violence as a victim is associated with adverse mental health outcomes,

especially externalizing problems, in adolescents (16).

Where childhood exposure to polyvictimisation has been investigated in relation with
mental health problems, researchers have found that exposure to multiple forms of
violence has a larger effect on psychopathology than exposure to single forms of
violence (118). Furthermore, studies have found a dose-response relationship between
the number of types of violence experienced and the mental health problems
experienced (118,119). However, the research into these relationships has largely been
conducted in HICs limiting our understanding of these associations in children living in
LMICs, who experience much higher levels of polyvictimisation alongside other
environmental risks (119). Furthermore, the majority of research has focussed on
investigating later childhood mental health outcomes, even if exposure to violence was
measured in the early years (119). Chapter 3 discusses these issues in more detail based

on a scoping review of the evidence available.
1.7. Childhood violence exposure and cognitive outcomes

Studies examining the impact of violence on the cognitive functions of preschoolers in
LMICs are particularly scarce. Several cross-sectional studies conducted in USA have
described cognitive deficits in adulthood are among the most common outcomes
associated with maltreatment in childhood (120-123). In a recent review of studies in
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HICs, the adverse effects of childhood maltreatment on ensuing cognitive functions
were consistently described in paediatric and adult populations (20). The authors further
highlighted how various forms of maltreatment in childhood may have separate and/or
additive negative effects on various cognitive domains including general cognition,
executive functioning and language ability. Regarding relationships with other forms of
violence, a recent review largely consisting of school-aged and adolescent samples from
HICs found that IPV was associated with poor cognitive functioning, in especially
domains of general 1Q, language and academic abilities (17). Research investigating
community violence is more limited, with some studies linking exposure to community
violence to poor outcomes in real-world settings such as lower school achievement in
USA (124,125). Chapter 2 discusses these issues in more detail drawing on a systematic

review of the existing evidence.
1.8. Mechanisms

Researchers have highlighted how violence exposure can adversely impact health
through changes in the neurodevelopmental, neuroendocrine and immunological
systems. Furthermore, studies have implicated various factors in the associations of
violence exposure with mental health and cognitive functions in children (See Figure
1.2 for a summary). The section below summarises the current evidence for potential
pathways linking violence exposure with mental health and cognitive functioning in
childhood.

1.8.1.  Violence exposure and brain development

Imaging studies in adult and paediatric populations have documented evidence
suggesting that childhood violence exposure negatively impacts the development of
various brain structures. For example, previous studies found that maltreated children
had smaller overall brain volumes than non-maltreated children, with specific
reductions in cerebral lobes, and cortical grey and white matter (126-129) Furthermore,
others have found that maltreated adolescents with PTSD had altered development of
the prefrontal cortex, an area essential for higher-order cognitive functions, with
increased volume in certain areas and reduced volume in others when compared to
controls (128,130-132)
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Research has also highlighted the impact of maltreatment on limbic structures such as
the amygdala and hippocampus, key to emotional processing and memory. While some
studies found reduced amygdala volume in children who experienced emotional neglect
or physical abuse (133,134), findings regarding hippocampal volume are inconsistent,
with some studies showing no differences in maltreated children (126,127), while

others, especially in adults, observing reduced hippocampal volumes (135,136).

Emerging research has investigated the impact of childhood violence exposure on other
brain structures, such as the basal ganglia, cerebellum, corpus callosum, and white
matter tracts, implicated in socio-emotional and cognitive development
(129,133,137,138). Functional MRI studies have documented altered brain activity in
maltreated children relative to controls, including changes in cognitive inhibition,
emotional processing, and socio-emotional cue processing (139-143). Furthermore,
electrophysiological studies using error-related negativity (ERN) and
electroencephalographers (EEGs) have found increased responses to errors and
emotional stimuli in maltreated children compared to controls, suggesting heightened
vigilance and potential socio-emotional difficulties (144-146). These findings
collectively suggest that violence exposure disrupts brain development, increasing the

risk of mental health issues and impaired cognitive and emotional functioning.
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1.8.2. Neuroendocrine system

While the research above has established a link between childhood violence exposure
and alterations in brain structure and function, the underlying mechanisms remain
unclear. The HPA axis, a major neuroendocrine pathway, is believed to play a key role
in stress adaptation, with early life experiences shaping its development and impacting
brain function long-term (147). Studies have observed chronic HPA axis activation in
maltreated children, indicated by elevated cortisol levels (148-150), and changes in
cortisol response patterns (151-156). Additionally, the toxic effects of elevated cortisol
on the developing brain, particularly in regions such as the hippocampus, prefrontal

cortex, and amygdala, have been demonstrated (157-159).

Researchers have also investigated the role of monoamine oxidase A (MAOA), an
enzyme regulating neurotransmitters such as serotonin and dopamine. Variations in the
MAOA gene have been associated with mental health problems in maltreated children
(160-163). These findings suggest a complex interplay between genes and
environmental stressors, such as violence, in shaping mental health outcomes. However,
this area of research is still emerging, indicating the need for further studies to fully

understand these biological mechanisms.
1.8.3. Neuroimmunology

The immune system, is not fully developed at birth and as a result, continues to develop
in childhood and in response to environmental input (157,164). Inflammation, a key
immune response, can have detrimental long-term effects when prolonged (165).
Studies in both animals and humans have found that early immune system activation
was associated with cognitive difficulties, neurodevelopmental conditions such as
autism spectrum disorders and mental health problems including depression and
schizophrenia (166—171). The immune system also plays a crucial role in brain
development, influencing processes such synaptic transmission, myelination, and
neurogenesis (172-177). Early immune activation can disrupt these processes,

potentially affecting long-term brain function and behaviour (178).



Research has linked childhood violence exposure to increased inflammation and
heightened sensitivity to stress. Studies have documented associations between
childhood maltreatment and elevated plasma inflammatory markers in adults, as well as
impaired acquired immunity in maltreated adolescents (179-184). Early adversity has
been linked to higher inflammatory markers in children, and genetic predispositions can
exacerbate these effects (185,186). Additionally, adults with depression and
maltreatment histories were found to have increased inflammatory responses to stress
(187-191), suggesting a link between early immune dysfunction and later mental health

problems.
1.8.4. Psychosocial factors

Of note, when investigating violence exposure and developmental outcomes,
psychosocial issues should be considered. For example, SES is an important factor to
consider, especially in LMICs. It has been documented that children from economically
disadvantaged backgrounds are more likely to experience violence (192-194). In
addition, other factors prevalent in these contexts such as lack of access to resources
including high-quality childcare, and stimulating neighbourhoods and homes, low
parental warmth and environmental toxins affect children’s socioemotional and
cognitive development (195-198). Lastly, lack of support and poor resources in these

environments hamper children’s recovery when exposed to violence (199-201).
1.8.5. Nonbiological pathways

Researchers have also emphasised psychological pathways that play a role in children’s
violence exposure and their mental health and cognitive outcomes. The quality of
interpersonal relationships has been implicated, especially within the family and has
been found to impact children’s mental health and cognitive development. Children
exposed to IPV or maltreatment for example may experience difficulties in forming
heathy relationships which can lead to internalising and externalising behaviours (202).
Similarly, researchers have shown that children exposed to violence with supportive
caregivers have a decreased risk of developing psychopathology (see metanalysis:
(203)). In addition, exposure to violence in family settings may disrupt cognitive
processes, affecting attention, memory and problem-solving abilities. Researchers have

also suggested that children exposed to violence may learn aggressive behaviours
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through social modelling, adopting aggressive coping strategies as a response to their
environment (204). The normalization can lead to the development of a hostile
interpersonal orientation, influencing how children perceive and interact with others.
Children may come to accept violence as a normative behaviour, leading to
desensitization to violence and a higher tolerance for aggressive actions. Furthermore,
exposure to violence can shape children's cognitive orientation towards aggression and
hostility. They may internalize beliefs that violence is an acceptable means of resolving
conflicts or coping with stress. The normalization of violence and adoption of
aggressive coping strategies can contribute to externalizing behaviours, conduct
problems, and aggressive tendencies in children . The cognitive distortions and
acceptance of violence resulting from this socialisation can affect cognitive processing,
moral reasoning, and social problem-solving skills. These cognitive challenges may
contribute to mental health problems and behavioural problems, impacting academic

performance and cognitive development in childhood (204,205).

Another pathway is related to the development of emotion regulatory functions.
Researchers have found that exposure to violence in childhood can lead to negative
coping strategies and emotional distress. Specifically, exposure to violence can disrupt
children's ability to regulate their emotions effectively (206). They may develop
maladaptive coping strategies in response to the stress and trauma associated with
violence exposure. Children may resort to avoidance, withdrawal, or other ineffective
coping mechanisms to deal with the emotional distress caused by violence exposure.
These strategies can lead to increased anxiety, depression, and aggression (205). The
ongoing emotional distress resulting from exposure to violence can manifest as
symptoms of posttraumatic stress, such as intrusive thoughts, nightmares, and
hypervigilance (205). The cumulative effect of disrupted emotion regulation and
negative coping strategies can contribute to mental health problems such as anxiety,
depression, and behavioural problems (204-206). The emotional distress and mental
health problems stemming from the stress pathway can impair cognitive functioning
which may hinder academic performance and overall cognitive development in
childhood (88,204,205). Indeed, researchers have found that effective coping strategies,
such as seeking social support or engaging in problem-solving, can buffer the negative
impact of violence exposure on mental health and cognitive functioning (204). In

contrast, maladaptive coping mechanisms, such as avoidance or aggression, may
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exacerbate mental health problems and cognitive difficulties (204). It has also been
found that coping efficacy, or the belief in one's ability to cope with stressors, can also
impact mental health outcomes by shaping children’s resilience and adaptive
functioning (204). Studies have also found that childhood violence exposure can lead to
biased social information processing, where children are more sensitive to threat cues
and perceive neutral situations as hostile. These biases are associated with various
mental health problems, including anxiety, depression, PTSD, and externalising
problems (206).

Lastly, children’s exposure to violence in their homes and/or communities may lead to
education disruption which in turn impacts children social emotional and cognitive
skills attainment. Specifically, community violence poses a direct threat to safety and
security of children which may result in temporary closures of school as well as fear and
anxiety to attend school which may lead to truancy i.e. in settings in which there is gang
violence (207). Children exposed to IPV may not attend school due to experiencing
distress and or separation anxiety related to fear of leaving their affected parent
(208,209). Additionally, school absenteeism has also been found in abused children
(210), these children experience significant distress and or physical harm that likely
impairs their ability to attend school. Furthermore, children may not want to risk others
finding out about the abuse and as such miss school during periods when the abuse
occurs. If these cycle continues, failure to attend school or alternatively attending school
whilst in distress disrupts children’s education and subsequent attainment of social
emotional and cognitive skills resulting in mental health problems, cognitive difficulties

and poor educational outcomes (211).

1.8.6. Summary

In sum, previous studies propose a mechanism through which stress can affect mental
systems by illustrating that both physical and psychological trauma can negatively
impact the brain especially during sensitive and critical windows of early brain
development. Cortisol and inflammation due to life stressors (i.e. violence exposure) in
childhood are potentially harmful internal mediators of the stress response system that

might cause irreversible damage on the developing brain. Furthermore the quality of
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interpersonal relationships, particularly within the family context, as well copying
strategies and emotional regulation capacity emerge as a critical psychological factors
influencing children’s mental health and cognitive development following exposure to
violence. The interplay of genetic, social, and biological elements shapes a mechanism
whereby childhood violence exposure is associated with neuroendocrine-immune
dysregulation. This can result in significant changes in both brain structure and various
bodily functions during sensitive developmental periods. Subsequent psychopathology
and cognitive impairment later reveal the epigenetic, physiological and psychological

effects of the brain and body’s adaptive processes to stress and traumatic events.
1.9. Overall aim and specific objectives

There are important gaps in the literature as discussed above and in the reviews in
Chapter 2-3: Firstly, while most children globally reside in LMICs, there is limited
knowledge about the extent or range of violence they experience in early childhood.
There is also a need for literature synthesising the current evidence in this population.
Secondly, the greater proportion of the available literature has focussed on
maltreatment, with other types of violence such as community violence and IPV
receiving far less attention. Thirdly, research investigating how exposure to violence
impacts developmental aspects such as mental health and neurocognitive abilities in
childhood is limited, especially in these contexts. Lastly, research investigating the
impact of exposure to multiple forms of violence on these domains is limited. The thesis
aims to understand the burden of violence preschoolers in LMICs face as this is key for
informing strategies for interventions tackling violence in these contexts. Furthermore,
the thesis aimed to provide a better understanding of the impact of violence on
developmental outcomes as this can inform strategies for targeted therapeutic
interventions for young children experiencing violence in these settings, providing them
with copying mechanisms to prepare them for the emotional and cognitive demands of

school. More specifically, the thesis objectives were the following:
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1.9.1. Objective one

To identify and assemble the existing evidence on the relationships between violence
exposure and cognitive outcomes in children in LMICs and identify knowledge gaps
(Chapter 2).

1.9.2. Objective two

To identify and assemble the existing evidence on the relationships between violence
exposure and mental health outcomes in children up to the age of 11 in LMIC settings

and to identify knowledge gaps and themes in the current literature (Chapter 3).
1.9.3. Objective three

To explore and describe the violence exposure patterns of preschool children in an
LMIC (Chapter 5).

1.94. Objective four

To investigate the relationship between violence exposure and mental health problems
in preschoolers in an LMIC, specifically, to investigate associations between overall
violence exposure, different violence exposure types and polyvictimisation with mental
health problems (Chapter 6).

1.9.5. Objective five

To investigate the relationship between violence exposure and cognitive outcomes in
preschoolers in an LMIC specifically, to investigate associations between overall
violence exposure, different violence exposure types and polyvictimisation with various

cognitive functions (Chapter 7).
1.10.  Overview and structure of the thesis

This chapter has provided an introduction to the topic of childhood violence exposure,
mental health and cognitive outcomes in LMICs and the mechanisms that drive these

relationships. Next, a systematic review chapter is presented which systematically

42



reviews the literature investigating violence exposure and cognitive outcomes in
children living in LMICs. Following this, a scoping review chapter is presented which
reviews the literature investigating violence exposure and mental health problems in
children living in LMICs. Subsequently, a methods chapter is outlined, providing a
comprehensive view of the Drakenstein Child Health Study (DCHS), a South African
birth cohort study within which the thesis is situated. This section details the study's
design, population, methodologies, and ethical considerations. Finally, the thesis
includes three results chapters and a discussion chapter. The three results chapters
present results from the analysis describing the violence exposure patterns of
preschoolers from the DCHS and associations between violence exposure and mental
health and cognitive outcomes in this sample. Subsequently, the discussion chapter
synthesises the key themes, contributions and gaps of the thesis while also considering

the implications and recommendations for future research and practice.
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Chapter 2. Violence Exposure and Cognitive Outcomes
Among Children in LMICs: A Systematic Review

Manuscript submitted to Journal of Trauma, Violence, & Abuse,

Tsunga, L., Hiscox, L.V., Halligan, S. L., Donald, K.A., Fraser, A. Violence Exposure
and Cognitive Outcomes Among Children in LMICs: A Systematic Review.

My contributions and those of my co-authors: | formulated the aims and methodology
of the study in partnership with my supervisors Abigail Fraser and Kirsty Donald. Sarah
Halligan played a key role in conceptualizing and designing the study and provided
critical revisions of the manuscript for intellectual content. I conducted literature
searches and together with co-author Lucy Hiscox screened records obtained. We also
extracted data from studies and conducted risk of bias analyses in consultation with all
co-authors. I wrote the first draft of the manuscript, which was then reviewed by all co-
authors who contributed conceptual and intellectual insights. Every author played a role

in the completion of the final manuscript.

Relevance to the thesis: This chapter addresses the first aim of the thesis by first
synthesising the evidence on the relationships between violence exposure and cognitive
outcomes in children in LMICs. While the previous chapter briefly discussed the
epidemic that is violence and its associations with mental health and cognitive outcomes
along with proposed biological mechanisms that include brain systems, neuroendocrine
and neuroimmune systems. The current chapter systematically reviewed the research
available using specific criteria in order to provide a more comprehensive understanding
of the current evidence on the associations between violence exposure and cognitive
outcomes in childhood. Findings from this review provide the rationale for the
subsequent results chapters withing the thesis. Chapter 7 investigates violence exposure
and cognitive outcomes in preschoolers using data from a South African prospective
birth cohort.

2.1. Background

As previously discussed in Chapter 1 Exposure to violence during childhood is a

significant human rights and public health concern that can result in enduring adverse
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health and social outcomes throughout an individual's life. To date, the existing
literature has primarily focused on investigating the effects of violence exposure on
physical health (41,212) or mental health and psychosocial functioning
(14,112,117,118). Cognitive outcomes have received comparatively less attention.
Cognition plays a role in emotional processing, social functioning, educational
achievement, and vocational outcomes (88,213,214). As such, cognitive impairments
can have far-reaching consequences, significantly affecting a child's day-to-day

functioning and long-term prospects (88).

The available research investigating the potential impact of childhood exposure to
violence on cognitive outcomes has predominantly been conducted in adolescents and
adults living in HICs, (17-21,215). Overall, studies have described associations
between maltreatment in childhood and poor cognitive outcomes, including lower
general intelligence, poorer literacy and numeracy skills, and deficits in executive
functions such as attention and working memory (19-21,215). Associations have also
been found between exposure to IPV and poorer intelligence quotient (1Q) scores, poor
verbal abilities, and academic skills (17,115). While there is limited research focusing
on community violence, one study conducted in the USA found that adolescents
exposed to community violence were at risk for lower 1Q scores (216). Other research
found that US preschoolers living in violent contexts exhibited attention problems, poor

impulse control, and lower pre-academic skills (217,218).

It is well-documented that children in LMICs have a greater exposure to violence than
those in HICs (1). The added burden of violence is taxing on LMICs, which have
underdeveloped economies and public health systems (33,219). Furthermore, the effect
of violence exposure on children's cognitive abilities, and consequently their
educational achievements, impacting both individuals and society as a whole (88).
Understanding the potential consequences of violence exposure for cognitive outcomes
in children living in LMICs, and the factors that could mitigate against those
consequences, can inform policy and interventions to prevent persistent adverse
consequences of violence exposure (220), and potentially contribute to breaking cycles

of violence and poverty (221,222).

I conducted a systematic review and synthesized evidence that examined associations

between exposure to various forms of violence in childhood and cognitive outcomes in
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children aged 11 years and under, residing in LMICs. This age limit allowed me to
capture preschoolers and school-aged children who are largely neglected in the
literature. My specific research questions were: is children’s exposure to violence in
LMICs associated with their cognitive performance and is there any evidence of

potential moderators of violence-cognition associations?

2.2. Methods
2.2.1. Protocol

The process and reporting of results in this systematic review were guided by the 2020
PRISMA statement for reporting systematic reviews (223). The protocol was registered
on PROSPERO (CRD42021268450) and is included in the thesis appendix.

2.2.2. Eligibility Criteria

Observational studies that investigated the relationship between childhood violence
exposure and cognitive outcomes assessed in children aged 11 or younger were
included. The studies included comparisons between violence-exposed and non-exposed
groups, as well as investigations into the associations between the extent of violence
exposure and cognitive functioning. Study designs included cross-sectional, case-
control, and cohort studies. There were no restrictions on publication dates. All studies
had to be written in English due to the language constraints of the authors. Reviewed

studies were those published in peer-reviewed journals.

The target population comprised children living in LMICs. The OECD classification
system was used to classify countries as LMICs based on income levels and economic
development (see supplementary Table 1). Studies were included if the mean age of
participants at the outcome assessment was 11 years or under or if at least 80 per cent of

the sample fell within this age range.

Definitions of the types of violence considered are presented in Table 2.1. Based on
existing characterisations ((224-229) acts of violence could include: (a) violence of a
sexual nature, such as unwanted touching, forced sex, attempted unwanted sex, sexual
harassment or pressurised/coerced sex), (b) emotional acts of violence, such as verbal
and psychological abuse, (c) physical acts of violence, such as corporal punishment,

violent discipline, and physically abusive behaviours, (d) neglect, (e) bullying, such as
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cyber, physical or verbal bullying, (f) witnessing domestic violence or parental IPV, (g)
witnessing community violence, including sexual assault, burglary, mugging, the sound
of gunshots and gang violence (h) collective violence committed by larger groups of
individuals or by states, including social, political, war and economic violence. Studies
on ACEs where included where experiences that fall under the above scope of violence
exposure were reported. In such cases, | reported on the ACEs that fell under this scope,

and results were reported separately for each ACE.

Cognitive function encompasses a wide range of mental processes and abilities that
enable individuals to acquire knowledge, process information, and engage in reasoning.
Domains of cognitive functions include executive functioning (attention, working
memory, inhibitory control, problem-solving, abstraction, planning and organization,
cognitive flexibility); learning and memory (verbal, visual, tactile, prospective, remote
memory), language ability (expressive, receptive language), intelligence (1Q,
reasoning), processing speed, perception and motor functions, social cognition and
academic performance (205,206). Interrelated developmental aspects such motor
function and as socio-emotional development where they were investigated within a

cognitive development framework were also included (232).
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Table 2.1 Childhood violence exposure definitions

Acts that involve inflicting physical harm or having the potential to cause harm. These acts are typically under the control of a parent or
an individual in a position of responsibility, power, or trust. They may occur as isolated incidents or be repeated over time.

Instances where a child is engaged in sexual activity without full comprehension, the ability to give informed consent, or the necessary
developmental readiness. It encompasses activities that violate both legal and social norms within society. Child sexual violence can
involve an adult or another child who, due to age or developmental differences, holds a position of responsibility, trust, or power. The
purpose of such activity is to fulfil the needs or gratify the other individual involved.

The failure to provide a nurturing and appropriate environment including the availability of a primary attachment figure which supports a
child's development of emotional and social competencies in line with their potential and societal context. It involves acts that have the
potential to cause harm to the child's health, physical, mental, spiritual, moral, or social development. These acts are typically within the
Emotional violence/abuse  control of a parent or an individual in a position of responsibility, trust, or power. Examples of such acts include restricting the child's
movement, engaging in patterns of belittling, denigrating, scapegoating, threatening, scaring, discriminating, ridiculing, or employing
other non-physical forms of hostile or rejecting treatment. The ultimate effect is hindering the child's ability to develop a stable and
comprehensive range of emotional and social skills.

The failure to adequately meet the child's needs across various domains, including health, education, emotional development, nutrition,
shelter, and safety, taking into account the available resources accessible to the family or caretakers. It involves acts or omissions that

Physical violence/abuse

Sexual violence/abuse

Neglect have the potential to cause harm to the child's health, physical, mental, spiritual, moral, or social development. This includes the failure to
provide appropriate supervision and protection to children to the extent that is reasonably feasible, ensuring their well-being and safety.
Witnessing domestic When children see, hear, actively intervene in, or personally experience the consequences of physical or sexual assaults involving their
violence caregivers
Bullying involves enduring repeated negative actions from one or more individuals over an extended period. The victim often faces
Bullying challenges in defending themselves against such behaviour. The review will include studies on both the perpetration and victimization of

bullying, including cyberbullying and peer-to-peer victimization.
Children's exposure to interpersonal violence outside of their homes, schools, institutions, or organized workplaces can occur through

Community violence witnessing, perpetrating, or being directly victimized. This form of violence, known as community violence, encompasses various types
such as physical violence, sexual violence, assaults by authority figures (e.g., police), and violence linked to gangs and traffickers.

Violence perpetrated by larger groups or states can be classified into different categories. Social violence refers to violence carried out to
Collective violence promote a specific social agenda. Political violence encompasses acts associated with war, violent conflicts, state violence, and similar
actions conducted by larger groups. Economic violence involves attacks motivated by economic gain, orchestrated by larger groups.

Note: The definition of physical, sexual, and emotional violence and neglect are from the WHO (233). The definition of domestic violence is from Edleson, 1999; Jouriles et al., 2001; Wolak & Finkelhor, 1998. (225—
227). The bullying definition is from Gredler (228). Community and collective violence as defined by the World Report on Violence and Health, World Health Organization (234).



2.2.3. Exclusion criteria

Exclusion criteria were: 1) Studies that examined children with special conditions,
including disability or serious mental illness; 2) Studies that measured violence
exposure indirectly such as classifying communities as violent without directly
reporting individual exposure. However, studies on IPV were included even when there
were no indices capturing whether children witnessed said violence, given that young
children are often in their homes/the presence of their caregivers and are therefore
particularly likely to be exposed to IPV (235,236).

2.3. Information sources and search strategy

A comprehensive search was conducted in Embase, Medline and PsycINFO using the
search terms listed in Table 2.3. Non-peer reviewed literature indexed within these
databases were also included. The reference lists of the included studies were also
examined to identify any additional relevant articles. Variations of search terms and
limiters were used to ensure the search was comprehensive and identified a broad range
of literature (see supplementary Table 2.1 for the full search strategy). Searches were
conducted in November 2021 and updated in May 2023.

2.4. Data management and selection

| conducted title and abstract screening. Full-text screening of the articles deemed
eligible for inclusion was conducted by LH and myself, independently, with 90%
interrater reliability. We initially differed regarding the inclusion/exclusion of four

articles and disagreements were resolved through discussion.
2.5. Data Extraction

LH and I independently extracted data on authors, publication year, study design,
country of study, participant characteristics, (i.e., sample size, age, sex), violence
exposure (type, measurement tool, respondents), cognitive outcomes (type, measure)

and key results.



2.6. Risk of bias assessment

LH and I also independently used the ROBANS (237) to assess the risk of bias. Any
conflicts were addressed and settled by consensus. Risk of bias was assessed according
to the six domains of the RoOBANS: (1) selection of participants defined as selection
bias caused by inadequate selection of participants, e.g. selection of controls from a
different population sampling frame than cases in a case control study; (2) confounding
variables defined as bias caused by inadequate adjustment of confounding variables; (3)
measurement of exposure defined as information bias caused by inadequate
measurements of exposure; (4) blinding of outcome assessments defined as detection
bias caused by the inadequate blinding of outcome assessors such that they are aware of
the exposure status; (5) incomplete outcome data defined as attrition bias caused by the
inadequate handling of incomplete outcome data and (6) selective outcome reporting
defined as reporting bias caused by the selective reporting of outcomes. Risk of bias
was rated as low, high or unclear for each domain. The rating ‘unclear risk’ of bias was

given when it was uncertain whether there was ‘high’ or ‘low’ risk of bias.

A study was rated as having ‘low risk’ of bias in the domain selection of participants in
the following manner: For a cohort study, if it was a prospective cohort study where
participants were selected as a single group and then classified according to their
exposure status (exposed or unexposed). For a case-control study, if selection of
controls or cases was unrelated to exposure. For a cross-sectional study, if study
participants were comparable to the population of interest or if exposure and
unexposed/low exposure groups were the same population group (same demographics).
Whereas a rating of ‘high risk’ of bias was assigned in this way: For a cohort study, if in
a prospective cohort study the exposure was associated with any variables the
participants were selected on, which could bias the estimate of the exposure-outcome
association. Alternatively, if it is a historical cohort study where both the exposure and
outcome variables had already occurred when participants were selected, and selection
of exposed and unexposed participants was related to developing the outcome of
interest. For a case-control study, if selection of controls or cases was related to
exposure. For a cross-sectional study, if study participants are not comparable to the
population of interest or exposure and unexposed/low exposure groups are not from the

same population group (different demographics) (237).
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In the domain confounding variables, a judgement of ‘low risk’ was given to a study
when key confounders were thoroughly identified and addressed either during the
design phase (e.g., via matching, limiting participation, or other techniques) or during
the analysis phase (e.g., through stratification, propensity score methods, statistical
adjustments, or other approaches). Studies were rated as having a ‘high risk’ of bias if

they did not adjust for any confounders during the design or analysis phases.

In the domain measurement of exposure, ‘low risk’ of bias was assigned a study in
which data were collected from credible sources, such as medical/state records, reliable
questionnaires were used (validity and reliability assessed and appropriate) or through
structured interviews. A rating of ‘high risk’ of bias was given when a study used
unvalidated questionnaires (measures that have not been assessed for validity or
reliability), data were not obtained from structured interviews, there was interviewer
bias where the investigators' attributes led to data standardisation that influenced the
study's findings, or when recall bias, influenced by respondents' memory accuracy, had

the potential to impact the study results (237).

The domain blinding of outcome assessments, applied mainly to case-control studies
where 'low risk' of bias was assigned a study in which either the outcome assessments
were conducted with blinding, or in cases where blinding was not implemented, but it
was determined that its absence did not influence the outcome measurements (i.e. where
standardised and validated measures for outcome assessments are used, trained
assessors are used and inter-rater reliability is established, outcome data are obtained
from multiple sources and there is agreement among them). ‘High risk’ of bias was

assigned to case-control studies which lacked blinding (237).

In the domain incomplete outcome data, a rating of 'low risk' of bias was given to a
study when there were no missing data, or when any attrition or missing data were not
related to both the exposure and the outcome. 'High risk' of bias was given to a study
when attrition or missing data were associated with both the exposure and outcome
(237).

Lastly, selective outcome reporting, 'low risk' of bias was given when the experimental
protocol was accessible, and the predetermined primary and secondary outcomes were

described as initially intended. Alternatively, if all anticipated outcomes were
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documented in the study descriptions, even when the experimental protocols were not
provided. Studies were rated as having 'high risk' of bias if any of the following
conditions were met: he pre-defined primary outcomes were not completely reported,;
the outcomes were not reported in accordance with previously defined standards;
primary outcomes not pre-specified in the study were present, except for outcomes with
clear explanations, such as unexpected adverse effects; there was incomplete reporting
regarding the primary outcome of interest; important outcomes that would typically be

reported for studies in related fields were absent. (237).

1.1.1.1. Confounding control assessment

Based on previous literature, | compiled a list of key confounding variables that may
influence the relationship between violence exposure and cognitive outcomes in
childhood. I identified eight confounding variables and grouped them into three
domains: Sociodemographics (child age, child sex); Socioeconomics (household
income, parental education); and Caregiver Characteristics (alcohol use, other substance

use and mental health status).

| classified each confounder as being ‘adequately’ vs. ‘inadequately’ controlled for
based on whether or not it was adjusted for in the design or analysis. Adjustment for
potential confounding was assessed as: ‘adequate control’ - when at least one variable
from each construct was adjusted for; ‘inadequate control’ -a lack of adjustment for any
variable in any construct; or ‘some concerns’ - when adjustment for at least one variable
was made for some, but not for all, constructs. | used the R package metaconfoundr to
visualise the adequacy of adjustment for confounding variables by creating a

confounding matrix ((238).
2.7. Data synthesis

The forms of violence and cognitive outcomes assessed in each of the reviewed studies
varied. Variation in the types of violence captured resulted in fewer than five unique
studies with exposure measurements that were sufficiently similar to pool. I therefore

did not conduct a meta-analysis and instead provide a descriptive synthesis.
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2.8. Results

A total of 3403 records were retrieved. Removal of duplicates resulted in 2937 records

for titles and abstract screening. This screening excluded a further 2895 records, leaving
42 articles for full-text screening. From these, a further 25 studies were excluded at this
stage as they did not meet the study's inclusion criteria (see Figure 2). The final number

of studies qualitatively synthesised in this review was n = 17.
2.8.1. Description of included studies

Table 2.2 summarises the key characteristics of the 17 included studies. All studies were
published in peer-reviewed journals between 2010 and 2023. 16 studies were of a cross-
sectional design in which violence exposure was retrospectively reported. One study
had a longitudinal design with violence exposure assessed at an average age of 4.8

years, one year prior to the assessment of cognitive outcomes.

The total number of participants (N) within these studies ranged from 76 to 15 202 with
a median of 303. Total N for the review is 27 643. The age of the samples ranged from
2 to 15 years, with an overall mean age of 8 years. The majority of the studies (n = 12)
focused on school-aged children, while four studies comprised preschool samples and
one study involved a mixed-age group, primarily consisting of school-aged children. All
17 of the studies included both male and female participants. The reviewed sample
largely comprised of community samples; only one study included institutionalised
children (239).
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Identification

Records identified through
database searching
(n = 3403):

Embase (n=1095)
Medline (n=780)
Psychinfo (n=1528)

Records removed before
screening: Duplicate records
removed (n = 466)

Y

Included

Records screened
(n = 2937)

Records excluded
(n = 2895)

Reports assessed for eligibility
(n=42)

Full-text articles excluded, with
reasons (n= 25)

Reports excluded:

Conference proceeding (n = 3)
Wrong study focus (n = 8)
Wrong study design (n = 2)
Wrong exposure (n = 8)
Wrong outcome (n = 2)

Wrong Population (n =2)

Studies included in review
(n=17)

Figure 2.1 PRISMA flow diagram showing manuscript selection violence and cognitive
outcomes systematic review




Table 2.2 Description of selected studies, including participant characteristics, violence exposure types, cognitive outcomes measures

Study Characteristics

Participant characteristics

Violence Exposure

Cognitive Outcome(s)

Study, year, country Study Sample Age(s) Sex Violence exposure type(s); Age at Exposure Tool Type; reporter Measure
Design | size reporter
Barnett et al., CS 626 2 years Males and Domestic Violence (Maternal ~ Within the last 12 IPVQ Neurodevelopment; Children ~ BSID-I1I
2021(240), South Females emotional, physical and months prior to the
Africa sexual IPV.); Mothers study
Barrera et al., 2013 CS 76 Means- Males and Maltreatment (sexual abuse), Not reported None Executive functioning TMT, CVLT, ROCFT,
(241), Colombia Controls:10.11,  Females N/A Attention Stroop Color-Word
Cases:10.23, Memory Interference Test, WCST
PTSD +: 10.92, Visual Perceptual and
PTSD-:9.88 Constructional abilities,
years Motor ability; Children
Bengwasan & CS 206 3- 12 years Males and Maltreatment: physical abuse, At least six months None Cognitive Development DP-3
Bancual, 2020 (242), Females sexual abuse, neglect; Social prior to the study (Intellectual abilities)
Philippines Workers Communication (expressive
and receptive communication
skills); Parents, Caregivers,
or Guardians
Bernardes et al., 2020 CS 2016 Mean 9.72 (6 - Males and Maltreatment (emotional and Lifetime exposure CTQ Executive functioning; WISC Il Corsi blocks, M-
(243), Brazil 12) years Females physical neglect, and Children Stroop, Go/NoGo, ROCF,
emotional, physical, and BQSS, Savage system
sexual abuse); Children and
Caregivers
Carvalho et al., 2017 CS 85 Control Group Males and Maltreatment; Children and Exposure to JVQ General intellectual WASI, WISC I1I, WISC-1VV
(239), Brazil Mean 9.53 Females Caregivers maltreatment prior Functioning abilities, subtests
years, to institutinalisation, Attention and Working
Maltreatment specific age not Memory; Children
Group Mean reported
9.64 (6 - 12)
years
Diab et al., 2018 CSs 303 Mean 10.94 Males and War Violence; Children Not reported Gaza Academic achievement Two examinations
(244),West Bank and (10.3-13.5) Females Traumati (language and math scores);
Gaza Strip years ¢ Event Children
Checklist
Hecker et al., 2016 CS 409 Mean age 10.50  Males and Maltreatment(Corporal Lifetime exposure School performance and Mathematics, English,
(245), Tanzania (6-15) years Females punishment); Children pediMAC | Working Memory capacity; Swahili, Science, Corsi
E Children blocks




Study Characteristics

Participant characteristics

Violence Exposure

Cognitive Outcome(s)

Study, year, country Study Sample Age(s) Sex Violence exposure type(s); Age at Exposure Tool Type; reporter Measure
Design | size reporter
Jeong et al., 2020 CS 15202 Mean age 47.22  Males and IPV; Mothers Within the last 12 CTSPC ECD; Mothers ECDI
(246), (36 —59) Females months prior to the
months study

Benin, Cambodia,
Cameroon,
Democratic Republic
of the Congo,
Honduras, Jordan,
Rwanda, Senegal,
Timor-Leste, Togo
Julio et al., 2023 CS 1506 10 - 12 years Males and Domestic Violence: physical Lifetime exposure CLHNS Mathematical Ability, CLHNS, Philippine
(247), Philippines Females IPV, emotional or and exposure in the English Reading Skills, nonverbal intelligence local

psychological 1PV, and last 12 months prior Native Language Reading test

controlling behaviour; to the study Ability, and Nonverbal

Mothers Intelligence; Children
Kohrt et al., 2015 CS 97 Mean 8.24 (5 - Males and Domestic Violence; Mothers Lifetime exposure WAST Cognitive development; Bateria I11
(248), Peru 11) years Females Children
Leyton, 2020 (249), CS 2256 3 -4 years Males and Domestic Violence (IPV- Lifetime exposure CTS ECD; Mothers ECDI
Honduras Females controlling, emotional,

physical and sexual violent

behaviours); Mothers
Malik et al. , 2010 CS 100 Mean 10.38 (8-  Males and Maltreatment; Children Lifetime exposure CAS Cognitive deficits and CBRSC
(250), Pakistan 12) years Females Reading problems; Teachers
Rocha et al., 2021 CS 3566 31.8 months Males and Domestic Violence (IPV); Within the last 12 HITS Child development; Mothers ~ ASQ-BR
(251), Brazil Females Mothers or head of the months prior to the

household study
Sartori et al., 2017 Cs 82 8 - 9 years Males and Maltreatment (parental Exposure to None Motor ability; Children MABC-2
(252), Brazil Females neglect) and Domestic maltreatment before

violence (physical or sexual); institutionalization,

Social Workers specific age not

reported

Vameghi et al., 2016, CS 750 10.53 (6 - 18) Males and Domestic Violence (physical,  Lifetime exposure Domestic | Cognitive Development; ASQ
(253), Iran months Females sexual, or emotional Violence Mothers

violence); Mothers Question

naire
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Study Characteristics

Participant characteristics

Violence Exposure

Cognitive Outcome(s)

Study, year, country Study Sample Age(s) Sex Violence exposure type(s); Age at Exposure Tool Type; reporter Measure

Design | size reporter
Xing & Wang, 2018, CS 150 Mean 10.83 (9-  Males and Maltreatment (Corporal Within the last 12 CTSPC Executive Function; Mothers ~ BRIEF-Parent Form
(254), 11) years Females punishment); Children months prior to the and Fathers

study

China (People's
Republic of)
Xing et al., 2019, L 213 Mean 4.80 Males and Maltreatment (Corporal Corporal CTSPC Executive Function; Children  House and Pick the Picture,
(255) years Females punishment); Mothers and punishment within Something is the Same,

China (People's
Republic of)

Fathers

the past 12 months,
measured a year
prior to cognitive
outcomes

Arrow, Pig, and Silly
Sounds Game score

Note: ASQ = Ages & Stages Questionnaire; ASQ-BR = Ages & Stages Questionnaire—Brazil; ADHD = Attention Deficit Hyperactivity Disorder; Bateria I11 = Woodcock-Johnson 111- Spanish Version; BQSS = Boston
Qualitative Scoring System; BRIEF = Behaviour Rating Inventory of Executive Function, Second Edition; BSID-I11 = Bayley Scales of Infant and Toddler Development, third edition; CAS = Child Abuse Scale;
CBRSC = Comprehensive Behaviour Rating Scale for Children; CDC = Centre for Disease Control; CLHNS = Cebu Longitudinal Health and Nutrition Survey; CTQ = Childhood Trauma Questionnaire; CTS =
Conflict Tactics Scale; CTSPC = Parent-Child Conflict Tactics Scale; CS = Cross Sectional; CVLT = California Verbal Learning Test; DP-3 = Developmental Profile I11; ECD = Early Child Development; ECDI =

Early Child Development Index; HITS = Hurt, Insult, Threaten, Scream questionnaire; IPV = Intimate Partner Violence; IPVQ = Intimate Partner Violence Questionnaire; JVQ = Juvenile Victimization Questionnaire;

L = Longitudinal; M-Stroop = Modified Form of Stroop; MACE = Maltreatment and Abuse Chronology of Exposure - Pediatric Version; MABC-2 = Movement Assessment Battery for Children-2nd Edition; PTSD =
Post-traumatic Stress Disorder; ROCFT = Rey-Osterrieth Complex Figure Test; TMT = Trail Making Test; TOL = Tower of London test; WASI = Wechsler Abbreviated Scale of Intelligence; WASI-I1 = Wechsler
Abbreviated Scale of Intelligence Second Edition; WCST = Wisconsin Card Sorting Test; WAST = Woman Abuse Screening Tool; WISC 111 = Wechsler Intelligence Scale for Children, Third Edition (WISC-I11)
;WISC-1V = Wechsler Intelligence Scale for Children — Fourth Edition; WRAT = Wide Range Achievement Test.
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Studies were from 20 LMICs in total, spanning four continents (Africa, Asia, North
America, South America): One study was a multi-country study conducted in Benin,
Cambodia, Cameroon, the Democratic Republic of the Congo, Honduras, Jordan,
Rwanda, Senegal, Timor-Leste and Togo. The remaining studies were single-country
studies: four studies were based in Brazil, two studies each were from China (People's
Republic of) and Philippines, the remaining eight studies were conducted in Columbia,

Honduras, Iran, Pakistan, Peru, South Africa, Tanzania and West Bank and Gaza.
2.8.2. Violence exposure

The majority of studies (n = 9) investigated child maltreatment
(239,241,242,250,252,255-258). Seven studies investigated exposure to IPV
(240,246,247,249,251,253,259) and one study investigated war violence (244).

Fourteen of the seventeen studies used formal measures of violence exposure in their
design. These included the Cebu Longitudinal Health and Nutrition Survey (CLHNS, n
= 1) Conflict Tactics Scale (CTS, n = 2), Parent-Child Conflict Tactics Scale (CTSPC, n
= 2), Child Abuse Scale (CAS, n = 1), Childhood Trauma Questionnaire (CTQ, n=1),,
Domestic Violence Questionnaire (n = 1) , Gaza Traumatic Event Checklist (n = 1),
Hurt, Insult, Threaten, Scream Questionnaire (HITS, n = 1), Intimate Partner Violence
Questionnaire (IPVQ, n = 1), Juvenile Victimization Questionnaire (JVQ, n = 1),
Maltreatment and Abuse Chronology of Exposure - Paediatric Version (pediMACE, n =
1), and Woman Abuse Screening Tool (WAST, n = 1). There were three instances
where studies relied on other means of assessing presence of violence exposure; one
study did not use a measure for sexual abuse, and instead used a sample of children
whose sexual abuse history was established by their current engagement in legal action
to prosecute their alleged abusers (241). Another study relied on social worker case
reports to identify children exposed to physical abuse, sexual abuse and neglect
recruited at a psychotherapeutic center (242) . Similarly, one study relied on social
worker reports of children’s exposure to parental neglect physical or sexual

maltreatment in children living in foster homes (252).

Four studies relied on child self-report of violence exposure (244,250,256,257), whereas
two studies used both children and caregivers as respondents (258,260). Six studies
specifically used reports from mothers (240,246,247,249,253,261), one study asked



both mothers and fathers (255) and another asked mothers or heads of households (251).
Two studies asked social workers (242,252) and one study did not require respondents
given that it used other means of determining exposure including recruiting abused
children from an NGO (241)

2.8.3. Outcomes

A range cognitive outcomes were investigated (see Table 3). Domains covered were
early childhood cognitive, socioemotional and motor development (240—
242,246,247,249,251-253); executive functioning, including attention and working
memory (241,255,256,258,262,263); general intelligence (247,250,260); language
ability (250,251); academic achievement (two studies: (244,264) and memory (241).

The majority of studies (n = 10) used children’s performance on cognitive and academic
tests to assess cognition (239-241,244,247,252,255,259,264,265), four studies used
reports from mothers (246,249,251,253), one study used reports from parents,
caregivers or guardians (242) another study used reports from mothers and fathers

(254), and one study used reports from teachers (250).

Numerous cognitive instruments were used to assess cognition: Three studies used
academic exams/tests (244,247,264). Two studies each used the Early Childhood
Development Index (ECDI: (246,249), Rey-Osterrieth Complex Figure Test (ROCFT:
(241,265), Stroop Colour-Word Interference Test (241,265) and Wechsler Intelligence
Scale for Children, Third Edition (WISC I11: (239,265). One study each used the Arrow,
Pig, and Silly Sounds Game (255), Ages & Stages Questionnaire (ASQ: (253), Ages &
Stages Questionnaire—Brazil (ASQ-BR: (251), Woodcock-Johnson 111- Spanish Version
(Bateria I11: (259), Boston Qualitative Scoring System (BQSS: (265), Behaviour Rating
Inventory of Executive Function -Parent Form, Second Edition (BRIEF-Parent Form:
(254), Comprehensive Behaviour Rating Scale for Children (CBRSC: (250), Cebu
Longitudinal Health and Nutrition Survey (CLHNS: (247), Corsi blocks (265),
California Verbal Learning Test (CVLT: (241), Developmental Profile 111 (DP-3: (242).
Go/NoGo (265), House and Pick the Picture (255), Movement Assessment Battery for
Children-2nd Edition (MABC-2: (252), M-Stroop (265), Savage system (265),
Something is the Same (255), Trail Making Test (TMT: (241), Wechsler Abbreviated
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Scale of Intelligence (WASI: (239), Wechsler Intelligence Scale for Children — Fourth
Edition (WISC-1V: (239).

2.8.4.  Violence exposure and cognitive outcomes

A majority of 71% (n =12) of the reviewed studies found a relationship between
violence exposure and poor cognitive outcomes in childhood. Detailed findings are
described below, grouped according to type of exposure (i.e., maltreatment, IPV and

war violence).

1.1.1.1. Maltreatment
1.1.1.1.1. Executive Functions

Four studies compared maltreated children to those without a history of maltreatment in
terms of their executive functions, see forest plot in Figure 2.2 A and Table 2.3
(241,251,260). A study of Columbian children aged 8 -12 years found that children who
were sexually abused had reduced inhibitory ability, indicated by more errors on the
Stroop task, compared to those children who had not been sexually abused regardless of
their PTSD status (241). However, there were no group differences observed between
children with or without a history of sexual abuse in terms of other executive functions,
namely, mental flexibility, perseveration, or set-shifting time. One study (239) found
lower average scores on an attention span and working memory test in children with a
maltreatment history compared to those without in a Brazilian sample aged 6-12 years.
Another study with a sample of Brazilian pre-schoolers (up to 6 years of age) found that
children exposed to emotional or physical abuse had lower problem-solving ability than
unexposed children (251). Conversely, another study (263) did not find an association
between harsh discipline and working memory in a sample of Tanzanian children (mean

age = 10.5 years).

Three studies applied correlations to investigate the relationship between maltreatment
and executive functions, see forest plot in Figure 2.3 (255,256,266). One study (256)
found weak negative correlations between paternal corporal punishment and children’s
metacognition, behavioural regulation and global executive functioning in Chinese
children aged 9-11 years. Regarding maternal corporal punishment, there were weak

negative correlations with children’s behavioural regulation and metacognition, whilst
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moderate negative correlations were found with global executive functions. Another
study with a sample of Chinese preschoolers (mean age = 4.8 years) found that paternal
corporal punishment showed very weak negative correlations with children’s inhibitory
control and working memory, and weak negative correlations with children’s attention
shifting and global executive functions. Maternal corporal punishment was very weakly
and negatively correlated with all four executive function measures (255). However, in
one study of Brazilian children aged 6-12 there was no strong evidence of correlations
between maltreatment and executive functions, namely, spatial working memory, verbal
working memory and cognitive flexibility, including planning ability and inhibitory

control - both assessed using two distinct measures each (258).
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Figure 2.2 Forest plot depicting effect sizes for maltreatment and cognitive outcomes grouped by cognitive domain
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Figure 2.3 Forest plot depicting correlations between maltreatment and executive functions studies. EF = Executive Functions; R BQSS =
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1.1.1.1.2. General Intelligence

Three studies investigated the relationship between maltreatment and general cognitive
functioning, see forest plot in Figure 2.2B and Table 2.4 (239,250). Maltreated Brazilian
children (aged 6 -12 years) had lower 1Q, verbal and fluid intelligence scores than their
non-maltreated counterparts (239). A study based on children aged 8-12 years from
Pakistan found that abused children had higher levels of general cognitive deficits than
nonabused children (250). Another study conducted in the Philippines found that abused
and neglected children (aged 3—12 years) had lower intellectual ability scores than the

minimum average standard score on the Developmental Profile 111 (DP-3)(242).
1.1.1.1.3. Language

Three studies evaluated the relationship between maltreatment and language abilities,
see Figure 2.2C and Table 2.3 (250,251). One study found that among Pakistani
children (aged 8 -12 years), those exposed to abuse had more reading problems than
nonabused children (250). Another study conducted in the Philippines found that abused
and neglected children (aged 3—12 years) had communication (expressive and receptive
communication skills, including written, spoken, and gestural language) scores lower
than the minimum average standard score on a development measure (242). In contrast,
a study in Brazil did not find differences in communication ability between pre-
schoolers (up to 6 years) exposed to either emotional abuse or physical abuse and those

unexposed (251).
1.1.1.1.4. Memory

One study (241) compared Columbian children aged 8 -12 years who had a history of
sexual abuse with those who did not (See forest plot in Figure 2.2D) and found no
differences in memory abilities, including visual constructional and auditory verbal
memory. Additionally, there were no group differences in terms of the number of

auditory verbal intrusions during memory recall.



Table 2.3 Results of studies not included in forest plots and studies with mediation and moderation analyses

Study Characteristics Participant characteristics Violence Exposure Cognitive Outcome(s) Results
Study, year, Study Sample Age(s) Sex Type; Exposure Tool Type; reporter Measure
country Design | size reporter Age
Bengwasan & CS 206 3-12 Males Maltreatment: at least six None Cognitive DP-3 Cognitive (M = 80.971, SD = 16.931), and Communication scores (M
Bancual, 2020 years and physical abuse, months Development = 76.660, SD = 18.703) were lower than the minimum Average
(242), Females | sexual abuse, prior to the (Intellectual Standard Score, p <.001. There were differences between the three
Philippines neglect; Social  study abilities) types of abuse in relation to the different DP-3 areas, Wilks’ Lambda =
Workers Communication 0.868, F (10, 398) = 2.916, p < .01: Sexually abused (M = 81.356, SD
(expressive and =18.020) and physically abused (M = 79.302, SD = 16.674) groups
receptive had a higher mean score in Communication compared to neglected
communication group (M = 69.386, SD = 16.766), F(2, 203) = 21.604, p < .001, partial
skills); Parents, 12 = 0.080. For Cognitive Development, the sexually abused group (M
Caregivers, or =85.699, SD = 16.415) had a higher mean score than the neglected
Guardians group (M = 75.671, SD = 17.213), F(2, 203) = 21.682, p < .001, partial
12 =0.061.
Diabetal., 2018 CS 303 Mean Males War Violence;  Not Gaza Academic Examination | The direct effects model showed that, exposure to war violence was not
(244), West 10.94 and Children reported Traumati | achievement S associated with children’s low academic achievement ( = -0.05, t = —
Bank and Gaza (10.3 - Females ¢ Event (language and 0.74). Parental scholastic involvement and children’s motivation and
Strip 13.5) Checklis | math scores); learning strategies mediated between war violence and academic
years t Children achievement (B = -0.21, t =2.60, p < 0.009): High exposure to war
violence was associated with lower levels of encouraging scholastic
involvement from parents, which in turn was associated with children’s
motivational and learning strategies and ultimately with academic
achievement. Interaction analyses suggest that war violence was not
associated with children’s academic achievement, if they had good peer
relations (B = -0.10, t=-2.09, p < 0.04) and, to some extent, if parents
encouraged children’s schoolwork (f = -0.10, t = -1.89, p < 0.054)
Hecker et al., CS 409 Mean Males Maltreatment(  Lifetime pediMA | School Mathematics | Structural equation modelling, revealed a relationship between harsh
2016 (245), age and Corporal exposure CE performance and  , English, discipline and children’s internalizing problems (B = .47), which were
10.50 Females | punishment); Working Swahili, in turn associated with poorer working memory (= —.17) and school
Tanzania (6-15) Children Memory Science, performance (B =—.17).
years capacity; Corsi blocks
Children
Jeong et al., CS 15202 Mean Males IPV; Mothers Within the CTSPC ECD; Mothers ECDI Reduced maternal stimulation mediated 1.5% of the association
2020, (246) age and last 12 between IPV and ECDI z scores (f = -0.001; p < 0.055; bias-corrected
47.22 Females months bootstrapped 95% CI: -0.002 to 0.000. While paternal stimulation
Benin (36 - prior to the mediated 3.0% of the association between IPV and ECDI z scores (f =
. 59) study -0.002; p < 0.001; bias- corrected bootstrapped 95% CI: - 0.004 to -
Cambodia,
months 0.001).
Cameroon,
Democratic

Republic of the




Study Characteristics Participant characteristics Violence Exposure Cognitive Outcome(s) Results
Study, year, Study Sample Age(s) Sex Type; Exposure Tool Type; reporter Measure
country Design | size reporter Age
Congo,
Honduras,
Jordan,
Rwanda,
Senegal, Timor-
Leste, Togo
Julioetal., 2023 CS 1506 10-12 Males Domestic Current CLHNS Mathematical CLHNS, Mother’s vulnerability to controlling behaviour decreases children’s
(247), years and Violence: IPV-  exposure Ability, English Philippine test scores in mathematics (ATE: -3.346, p < 0.01), English (ATE: -
Philippines Females | controlling Reading Skills, nonverbal 2.289, p <0.01), Language (ATE: -1.138, p < 0.05) and nonverbal
behaviour; Native Language intelligence reasoning (ATE: -2.103, p < 0.01). Emotional IPV was not associated
Mothers Reading Ability,  local test with children’s test scores: mathematics (ATE: -0.696, p > 0.05),
and Nonverbal English (ATE: -0.758, p > 0.05), Language (ATE: -0.003, p < 0.05) and
Intelligence; nonverbal reasoning (ATE: 0.630, p > 0.05). Physical IPV was
Children associated with children children’s Language test scores (ATE: -0.935,
p < 0.05) but not mathematics (ATE: -1.900, p > 0.05), English (ATE: -
1.186, p > 0.05), and nonverbal reasoning (ATE: -1.409, p > 0.05) test
scores.
Kohrt et al., CS 97 Mean Males Domestic Lifetime WAST Cognitive Bateria 111 There was no relationship between domestic violence and cognitive
2015, (248) 8.24 and Violence; exposure development; development. Detailed results not provided.
Females | Mothers Children
Peru (5-11)
years
Leyton, 2020 CS 2256 3-4 Males Domestic Lifetime CTS ECD; Mothers ECDI Developmental delays were more prevalent in children whose mothers
(249), Honduras years and Violence (IPV-  exposure had experienced current partner controlling, emotional, and physical
Females | controlling, violence, in contrast to children of mothers without such violence
emotional, exposure OR=0.52(0.32-0.87). Children whose mothers experienced
physical and current controlling, emotional, and physical violence had lower odds of

sexual violent
behaviours);
Mothers

achieving developmental milestones in the socioemotional domain of
the ECDI than children of women who experienced a pattern of “no
violence” 0.52 (0.32-0.86). There were no group differences in other
domains, cognition (0.98 (0.32-3.00)) and literacy-numeracy (1.12
(0.53-2.36)). There were no group differences in terms of current
emotional violence and being developmental on track on the ECDI
(0.87 (0.61-1.25)) or in specific domains, socioemotional (0.79 (0.55—
1.15)), cognition (1.91 (0.70-5.20)) and literacy-numeracy (0.66 (0.40—
1.10)).
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Study Characteristics

Participant characteristics

Violence Exposure

Cognitive Outcome(s)

Results

Study, year, Study Sample Age(s) Sex Type; Exposure Tool Type; reporter Measure
country Design | size reporter Age
Rochaet al., CS 3,566 31.8 Males Domestic Within the HITS Child ASQ-BR The evidence for an association between emotional abuse (SMD = -
2021 (251), months  and Violence last 12 development; 0.10, 95% Cl=-0.21, 0.01, p = 0.164), and physical violence (SMD = -
Females | (IPV); Mothers  months Mothers 0.08, 95% CI=-0.22, 0.04, p = 0.189) with personal social domain
Brazil or head of the prior to the scores was weak. There was a negative association between IPV and
household study fine motor (SMD =-0.27, 95% CIl=-0.48, -0.06) and personal-social
(SMD =-0.15, 95% Cl= -0.3, -0.01) domain scores (p<0.05).
Association between IPV and communication scores (SMD = 0, 95%
Cl: -0.14, 0.13), gross motor (SMD = -0.18, 95% CI: -0.47, 0.09) and
problem solving (SMD = -0.14, 95% ClI: -0.32, 0.05) domains (p>0.05)
were weak.
Vameghi et al., CS 750 10.53 Males Domestic Lifetime Domesti | Cognitive ASQ There are no direct effects between Domestic Violence and child
2016 (253), Iran (6-18) and Violence exposure c Development; development. The path analysis showed that children’s development
months  Females | (physical, Violence | Mothers was affected indirectly by domestic violence via depression (f=-
sexual, Question 0.05278)
emotional naire
violence);
Mothers
Xing & Wang, CS 150 Mean Males Maltreatment Within the CTSPC Executive BRIEF- Maternal corporal punishment was positively associated with children’s
2018 (254), 10.83 and (Corporal last 12 Function; Parent Form | behavioural regulation difficulties in the low cortisol decline group
(9-11) Females | punishment); months Mothers and (simple slope = 0.07, t = 3.19, p < 0.01) but not in the high cortisol
. , years Children prior to the Fathers decline group (simple slope = 0.01, t = 1.03, p > 0.05). The negative
China (People's . ) X .
Republic of) study effect of ma?ernal corporal_ pumshn_lent on chll(.iren S metaci)gmtlon _
was greater in the low cortisol decline group (simple slope = 0.09, t =
4.37, p <.001), compared to the high cortisol decline group (simple
slope = 0.04, t = 3.23, p < .01). There was also a positive association
between maternal corporal punishment and children’s difficulties in
global executive functions for both low and high decline cortisol
groups, and the negative effect of maternal corporal punishment on
global executive functions was also greater in the low cortisol decline
group (simple slope =0.09, t = 4.26, p < .001), than the high cortisol
decline group (simple slope = 0.03, t = 2.65, p < .01).
Xing et al., L 213 Mean Males Maltreatment Within the CTSPC Executive House and Cortisol stress reactivity level moderated the relationship between
2019 (255), 4.80 and (Corporal past 12 Function; Pick the maternal (not paternal) corporal punishment and children’s executive
years Females | punishment); months, Children Picture, functioning. There was a negative association between maternal
China (People’s Mothers and measurfed a Something is | corporal punishment and global executive functions in the low cor_tisol
Republic of) Fathers year prior the Same, stress reactivity level group, f =-0.42, t = -3.18, p < 0.05, but not in the
to cognitive Arrow, Pig, high cortisol stress reactivity level group, f =-0.13, t = -1.50, p > 0.05.
outcomes and Silly There was also a negative association between maternal corporal

punishment and children’s working memory in the low cortisol stress
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Study Characteristics

Study, year, Study
country Design

Participant characteristics

Sample Age(s) Sex
size

Violence Exposure

Type; Exposure
reporter Age

Tool

Cognitive Outcome(s)
Type; reporter Measure

Results

Sounds
Game score

reactivity level group, f =-0.39, t =-3.01, p< 0.05 but not the high

cortisol stress reactivity level group , B

-0.15,t=-1.78, p > 0.05.

Note: ASQ-BR = Ages & Stages Questionnaire—Brazil; CS = Cross Sectional; CTSPC = Parent-Child Conflict Tactics Scale; ECD = Early Child Development; ECDI = Early Child Development Index; HITS = Hurt,
Insult, Threaten, Scream questionnaire; IPV = Intimate Partner Violence; PPVT = Peabody Picture VVocabulary Test; SMD = Standardized Mean Difference; WAST = Woman Abuse Screening Tool; WRAT = Wide

Range Achievement Test
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1.1.1.1.5. Motor development

Two studies compared Brazilian children with a history of maltreatment to those
without in terms of motor development, see forest plot in Figure 2.2E (251,252). In their
sample of pre-schoolers, one study (251) found evidence to suggest a negative
association between exposure to emotional abuse and gross motor but not fine motor
abilities. In the same sample, they also that exposure to physical abuse was associated
with worse fine motor but not gross motor abilities. In the second study of 8-9-year-old
children (252) it was found that those who experienced maltreatment (sexual, physical,
or emotional abuse, and emotional or physical neglect) had lower balance skills than
children unexposed to maltreatment. However, there was no evidence to suggest that
maltreated children differed from unexposed children in terms of their aiming and

catching skills.

1.1.1.1.6. Social development

A study conducted in the Philippines (242) found that abused and neglected children
(aged 3-12 years) had social-emotional development scores lower than the minimum
average standard score on a development measure. However, one study with a sample
of Brazillian pre-schoolers (251) did not find evidence to suggest that emotional abuse

or physical violence was associated with personal social development (see Table 2.3).

1.1.1.1.7. Academic outcomes

One study did not find an association between harsh discipline and school performance

in a sample of Tanzanian children (mean age = 10.5 years: (263).
11312, IPV

Five studies investigated developmental outcomes in children whose mothers
experienced IPV. The majority of studies reported negative associations between
domestic violence and various cognitive outcomes (Table 2.3 and Figure 2.4): Maternal
exposure to physical IPV compared to no exposure was associated with lower cognitive
development in the fine motor and personal-social domains in Brazilian pre-schoolers

(251). In another study with pre-schoolers from 11 LMICs, a negative association was



reported between maternal (physical, emotional, sexual and any) IPV exposure and
early child development scores on an index capturing cognitive, literacy, numeracy and
socioemotional developmental (246). Using the same index, one study (249) found that
a composite measure of maternal experience of current partner controlling behaviour,
emotional and physical violence was associated with poor development compared to
children whose mothers had no history of IPV in 3-4-year-old Honduran children. The
same pattern was found in the socioemotional domain but not in other domains in this
construct (cognition, literacy and numeracy). However, there were no group differences
in developmental outcomes when looking solely at maternal current partner emotional
violence in the same sample. South African children aged 2 years were found to possess
lower cognitive, language and motor development scores if their mother had been
exposed to emotional IPV (240). In the same study, maternal physical IPV was
associated with lower motor scores but not cognitive or language scores. Furthermore,
there was no association between maternal sexual IPV and developmental outcomes. A
study conducted with children (aged 10 — 12 years) in the Philippines, found that
mothers’ experience of controlling behaviour from her partner was negatively
associated with children’s test scores in Mathematics, English and nonverbal reasoning
(247). In the same study maternal physical or emotional IPV was not associated with

children’s test scores.

Two other studies, however, did not find associations between maternal IPV and
children’s developmental outcomes: One study (253) examined the path association
between maternal domestic violence experiences and the development of 6- to 18-
month-old Iranian infants. They found no association between maternal IPV and
communication, problem solving, personal-social, gross and fine motor development.
Similarly, another study (259) found that maternal IPV was not related to cognitive
developmental functions such as verbal comprehension, fluid reasoning, and processing

speed in their study with children aged 5-11 years in Peru.
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Study N IPV Measure B 95%-ClI

General Cognitive Development

Barnett (240) 549 Emotional IPV  BSID-III —— -0.32 [-0.60; 0.04]
Barnett (240) 549 Physical IPV BSID-III —- -0.18 [-0.42; 0.05]
Barnett (240) 549 Sexual IPV BSID-III B -0.15 [-0.97; 0.67]
Language

Barnett (240) 598 Emotional IPV  BSID-III —il— -0.35 [-0.69; 0.01]
Barnett (240) 598 Physical IPV BSID-III — -0.23 [-0.54; 0.08]
Barnett (240) 598 Sexual IPV BSID-III = -0.16 [-1.29; 0.97]
Motor

Barnett (240) 521 Emotional IPV  BSID-III —— -0.68 [-0.95; 0.20]
Barnett (240) 521 Sexual IPV BSID-III 25 -0.49 [-1.63; 0.65]
Barnett (240) 521 Physical IPV BSID-lII —— -0.42 [-0.75; 0.09]
Early Childhood Development

Jeong (246) 15202  Physical IPV ECDI e -0.12 [-0.16; -0.07]
Jeong (246) 15202 Any IPV ECDI = -0.11 [-0.15; -0.07]
Jeong (246) 15202 Emotional IPV  ECDI = -0.11 [-0.15; -0.07]
Jeong (246) 15202  Sexual IPV ECDI = -0.10 [-0.15; -0.04]
I T I T T T 1
1.5 -1 -0.5 0 0.5 1 1.5

Beta coeffcient with 95% confidence interval

Figure 2.4 Forest plot depicting effect sizes between domestic violence and cognitive outcomes.

Note: IPV = Intimate partner violence, BSID-11I = Bayley Scales of Infant and Toddler Development — Third Edition, ECDI = Early Childhood Development
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1.1.1.3. War violence

Finally, one study investigated the relationship between exposure to war and academic
achievement in Palestinian children (mean age =10.94 years) living in the Gaza Strip (244).
They found no association between exposure to traumatic war experiences and children’s

academic achievement including both language and math scores.

1.1.1.4. Mediators and Moderators

Two studies examined whether cortisol moderated the relationship between corporal
punishment and executive functions in Chinese children (255,256) and reported similar
findings (see Table 2.3). The first study of 9-11-year-olds found that the relationship between
maternal corporal punishment and children’s executive functions varied based on diurnal
cortisol change, but not morning or afternoon cortisol (256). Specifically, the relationship
between maternal corporal punishment and children’s difficulties with executive functioning
was stronger in a low-diurnal decline cortisol group than in a high-decline cortisol group. In
the second study, cortisol stress reactivity moderated the relationship between maternal
corporal punishment and children’s executive functioning in a sample of preschoolers (255).
Specifically, past year exposure to maternal corporal punishment was associated with poorer
global executive functions and working memory in children with low cortisol stress reactivity
but not in those with high cortisol stress reactivity. In both studies, there were no moderation

patterns found with paternal corporal punishment.

In a study of pre-schoolers (mean age = 47.22 months) spanning 11 LMICs, the negative
relationship between IPV exposure and cognitive development was partially mediated by
reduced maternal and paternal stimulation, with independent effects observed for each parent
(246). Specifically, maternal and paternal stimulation each mediated 1.5% and 3.0% of the

association between IPV and early childhood development scores, respectively.

One study (263) investigated the relationship between harsh discipline, internalizing
problems, working memory and school performance in a sample of Tanzanian children (mean
age = 10.5 years). They found an indirect association via internalising problems between

harsh discipline and poorer working memory capacity and school performance.



Another study (244) found that the negative relationship between children’s exposure to war
violence and academic achievement was mediated by parental scholastic involvement and
children’s motivation and learning strategies. Specifically, high exposure to war violence was
negatively associated with scholastic involvement from parents, which in turn was negatively
associated with children’s motivation and learning strategies and finally with academic
achievement. In the same study, interaction analyses revealed that war violence was not
associated with children’s academic achievement if children had good peer relations and,

marginally, if parents showed encouragement for children’s schoolwork.

Path analyses in one study (253) found that maternal IPV indirectly affected overall
development in 6- to 18-month-old Iranian children, with maternal depression as the
mediating factor. Specifically, maternal experience of domestic violence was positively
associated with mothers’ depression, which in turn was negatively associated with children’s

development.

2.8.5. Risk of Bias

Figures 2.5A and 2.5B summarise the overall risk of bias and the risk of bias in specific
domains for each included study. While the majority of studies had a low risk of bias in the
domain selection of participants (selection biases caused by the inadequate selection of
participants), approximately 20% had a high risk of bias. Approximately 15% had a high risk
of bias in the domain incomplete outcome data (attrition biases caused by the inadequate
handling of incomplete outcome data). The following are examples of studies rated as having
a high risk of selection bias: In one study (250), the abused and nonabused groups of children
differed in family characteristics such as household monthly income and parental education.
While another study recruited children with histories of sexual abuse from a non-
governmental organization and children unexposed to sexual abuse were recruited from a
local school (241). Furthermore, there were differences in these groups of children such as
the differences in sex distributions as well as family SES, with sexually abused children
being predominantly male and from a low SES household. Regarding high risk of bias in the
domain incomplete outcome data, in one study 15% of the participants were excluded for
having missing data, however there is no information provided on whether these participants
differed or not in their characteristics in comparison to those with complete data (242). The

domains with the lowest risk of bias were selective outcome reporting (reporting biases
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caused by the selective reporting of outcomes) and blinding of outcome assessment (detection
biases caused by the inadequate blinding of outcome assessment). Specifically, all studies had

low risk of bias in these two domains.

None of the studies had adequate control of confounding variables overall (Figures 2.6A and
2.6B). All the studies had ‘some concerns’ with regards to confounding. The
Sociodemographics and Socioeconomics constructs had the most adequate control, with Child
Age and Household Income as the most controlled variables, respectively. The least adequate
control was for the Caregiver Characteristics construct, with one study controlling for
Mental Health Status.

A

Selection of participants
Confounding variables
Measurement of exposure
Blinding of outcome assessments
Incomplete outcome data

Selective outcome reporting

0% 25% 50% 75% 100%

B Lowriskofbias [Jl] High risk of bias
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Risk of bias domains

Study

D1: Selection of participants Judgement
D2: Confounding variables ‘
D3: Measurement of exposure . High
D4: Blinding of outcome assessments . Low

D5: Incomplete outcome data
D6: Selective outcome reporting

Figure 2.5 Risk of bias summary: review authors’ judgements about each risk of bias item for
each included study. (A) RoBANS risk of bias domain summary; (B) ROBANS study risk of
bias summary
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Caregiver
Characteristics

Alcohol use Mental Health Status ~ Substance Use

Xing (255)
Xing (254)
Vameghi (253)
Sartori (252)
Rocha (251)

Malik (250)

Leyton (249)
Kohrt (248)

Julio (247)

Jeong (246)
Hecker (245)

Diab (244)
Carvalho (239)
Bernardes (243)
Bengwassan (242)
Barrera (241)
Barnett (240)

overall

Sociodemographics

Sociodemographics

=
®

Child Sex

Saocioeconomics

Socioenomics

Household Income  Parental Education

control quality

B inadequate
[ some concems
B adequate

Caregiver Characteristics

Figure 2.6 Confounder matrix illustrating confounding control of 13 studies by three

confounding constructs Sociodemographics, Socioeconomics and Caregiver Characteristics

(A) and overall confounding control for each construct (B)
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2.9. Discussion

2.9.1. Summary of major findings

Evidence on the relationship between childhood exposure to violence and cognitive outcomes
in children aged 11 years and under, residing in LMICs was systematically reviewed and
synthesized. A total of 17 studies which encompassed 27 643 children from 20 LMICs were
examined. The majority of these studies, as expected, focused on maltreatment but IPV and
war violence were also examined. The most frequently studied cognitive functions were early
childhood cognitive, socioemotional and motor development, executive functioning, general
intelligence/IQ and language ability. Overall, 71% of the reviewed studies found evidence to

suggest an association between violence exposure and poor cognitive outcomes in children.

Given that this is an evolving area of research, there is currently little consensus in the
literature concerning which cognitive domains are most affected by violence exposure in
childhood (20,215). There was evidence suggesting an association between maltreatment and
poor cognitive outcomes (executive functions, general intelligence, language and aspects of
cognitive development, namely, gross motor and fine motor abilities and social emotional
development) in children living in LMICs. The greatest effect size reported was for the effect
of maltreatment on general intelligence (239), whereas the strongest correlation observed was
between maternal corporal punishment on children’s metacognition (254). These findings
largely align with those reported by a previous review (20) investigating the influence of
childhood maltreatment on later cognitive functioning in children and adults in HICs. Of
note, two of their reviewed studies found that maltreated children were more likely to have
reduced memory performance than non-exposed groups, whereas the current review found no
association between childhood maltreatment and memory ability (241). Other previous
reviews reported mixed findings with regards to the association between childhood
maltreatment and memory (19,267). Given that only one study in the current review, with a
relatively small sample size (n = 76), explored these associations, it is plausible that
methodological variations among different studies could explain the inconsistencies observed
in earlier research. Another possibility is the existence of distinct patterns of associations
across various populations. Therefore, further research is necessary to thoroughly examine

these associations and clarify these divergent findings.
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The majority of reviewed studies found evidence for a negative association between maternal
experience of IPV and various aspects of children’s cognitive development
(240,246,249,251). These findings are largely consistent with a recent review which
examined the relationship between IPV and child and adolescent cognitive development
primarily in HICs and found evidence to suggest that IPV in childhood was associated with
poor cognitive skills in various domains (17). In the current review two other studies
(253,259) did not find an association between maternal IPV and children’s cognitive
development. These discrepancies may be due to differences between studies, for example
(259) had a sample size of 97, which may have limited statistical power. Alternatively,
discrepancies in findings may suggest the role of other intermediatory factors in these
associations. Indeed, one study (253) found that maternal depression mediated the
relationship between maternal IPV and cognitive development in Iranian infants aged 6-18
months. Despite this, the current review findings, similar to those from a recent review (17),
generally suggest the risk of poor cognitive outcomes in children whose mothers experience
IPV.

The reviewed studies explored various factors that may influence the relationship between
violence exposure and cognitive outcomes in childhood. Two studies found evidence to
suggest that cortisol moderated the relationship between maternal corporal punishment and
executive functions in Chinese children (255,256). These studies provide insight into the
moderation effects of biological stress reactivity in influencing susceptibility to poor
cognitive functioning in children exposed to maltreatment. Indeed, it has been suggested that
children’s exposure to stressful environments can lead to changes in cortisol reactivity, which
has been associated with alterations to brain structure and function (268), which, in turn, can
impact cognitive functioning (31). However, more research is needed to further understand
the specific pathways in which stress and cortisol dysregulation affect cognitive development
in the context of violence exposure. Other reviewed studies implicated parental factors such
as parental stimulation (246), scholastic involvement (244) and mothers’ mental health (253),
as well as child factors including academic motivation (244), internalising problems (264)
and quality of peer relationships (244) in the associations between violence exposure and
cognitive outcomes. Indeed, researchers have highlighted the role that the early psychosocial
environment such as family context, community and child characteristics play in shaping
development (199). Furthermore, factors in the early psychosocial environment are

particularly influential during sensitive periods of development in childhood, when specific
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brain regions and corresponding cognitive, and socioemotional functions are extremely
responsive to environmental input (269). This may explain the relationship between violence
exposure and poor cognition in the review sample. More research is needed to explore the
mechanistic role these factors play in the relationship between violence exposure and

cognition as they may explain the null findings reported in some of the reviewed studies.

2.9.2. Strengths and limitations

To my knowledge, this systematic review is one of a few examining the emerging body of
research investigating violence exposure and cognition in childhood. A key strength of this
review is focusing on children living in LMICs, who are known to experience
disproportionately higher levels of violence than those in HICs and are widely neglected in
previous literature. The reviewed studies were from 20 distinct countries spanning four
continents in total, thus providing a diverse sample. Furthermore, investigating these
associations in children, meant that I could synthesise the evidence on these relationships
during childhood when exposure occurs as opposed to later. As such, the evidence suggests
the risk that violence exposure poses on cognition in childhood, another strength in a research
area where the majority of the literature has investigated these associations in older
populations. Another strength was the inclusion of studies investigating war violence, an
exposure that is particularly prevalent in the LMICs and is limited in previous literature.
Furthermore, one of the strengths of the study lies in the rigorous risk of bias analyses which
revealed that a number of the reviewed studies may be susceptible to attrition biases due to
inadequate handling of incomplete outcome data and selection bias. There was also an
extensive confounding control assessment which revealed that confounding control was not
always adequate. The majority of the reviewed studies did not adjust for covariates related to
caregiver characteristics such as mental health. Unfortunately, observational studies are
notoriously vulnerable to confounding effects. By conducting the confounding control
assessment, | have further highlighted this problem and encourage future research to consider
confounding control as a key stage in their study design. Without adequate confounding
control, the true relationship between violence exposure and cognitive outcomes may be
obscured. As such it is possible that methodological differences, including differential

confounding control may contribute to discrepancies in some findings.

These findings should also be considered in the context of several limitations. The
number of synthesised studies included was small, which is further indicative of the limited
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research being conducted in this crucial area of research. Given that some of the studies
(approximately 50%) relied only on secondary reports of violence (i.e., through parents, or
caregivers) exposure to violence is likely underreported in these cases, due to social
desirability bias. Studies involving preschool samples usually rely on adults to report on
children’s violence exposure given that young children may be unable to communicate their
exposure well and researchers may want to avoid the risk of retraumatizing them. I also found
that some studies did not provide detailed definitions of the cognitive outcomes they
assessed, thus limiting interpretations. | further acknowledge that the search, being limited to
English-language records, may have overlooked studies conducted in other languages and
thus reducing the diversity of the samples reviewed. Indeed, conducting the search without
the English language restriction resulted in a total of 4782 articles for screening (Embase =
1290, Medline = 1611 and Psychinfo = 1881), approximately 41% more than uncovered with
the English language restriction. Despite these limitations, this review fills an important gap
in the literature and provides the preliminary steps towards developing a systematic and
comprehensive body of literature on the implications of exposure to violence and on

cognitive outcomes in childhood.

Of note, of the 17 reviewed studies, only one had a longitudinal design and the rest were
cross-sectional studies. This limits the determination of causality or temporality in the
relationship between violence exposure and cognition in the review findings. A such, future
research implementing longitudinal designs is needed in these investigations. Given the high
risk of bias in terms of incomplete outcome data and participant selection in the reviewed
studies, I highlight the importance for future research in this area to pay attention to
addressing missing data and the selection of participants. Given that there is a lack of
consensus regarding the types of measures used for violence exposure assessment, care
should be taken into using well-established measures with clear definitions of exposure
terms. Furthermore, validity and reliability analyses should be conducted on these measures.
Future studies should also consider where possible an exhaustive but appropriate list of
covariates including caregiver health characteristics given that this potentially impacts
findings. I also suggest the use of larger samples, longitudinal, and multicentre designs in
research investigating the effects of violence exposure on children’s cognitive outcomes

(270)
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2.9.3. Implications for Practice and Policy

This study highlights the need for more research investigating the effects of violence
exposure on cognition in children living in LMICs, where high rates of interpersonal violence
are reported (1). Furthermore, this calls for interventions that tackle the eradication of
violence as well as improve the cognitive difficulties affected children face. This is important
given that cognitive problems can influence educational outcomes (271) and in turn alter life
trajectories (244). Lastly, there is a need for more research investigating factors that mediate
or moderate these associations between violence exposure and cognitive outcomes in children

to help our understanding of the mechanisms involved and to provide targeted interventions.
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2.10.

Supplementary

Supplementary Table 2.1 Development assistance committee (DAC) List of official
development assistance (ODA) recipients effective for reporting on 2020 flows (LMICS)

82

Least Developed Other Low Income Lower Middle Income Upper Middle Income
Countries Countries Countries and Territories Countries and Territories
(per capita GNI $3 956-
(per capita gross national  |(per capita GNI $1 006-$3 955 [$12 235 in 2016)
income [GNI] <= $1 005 in|in 2016)
2016)
IAfghanistan Democratic People's [Armenia Albania
Republic of Korea
lAngola Zimbabwe Bolivia Algeria
Bangladesh Cabo Verde Antigua and Barbuda®
Benin Cameroon Argentina
Bhutan Congo Azerbaijan
Burkina Faso Cote d'Tvoire Belarus
[Burundi Egypt Belize
Cambodia E1 Salvador Bosnia and Herzegovina
Central African Eswatini Botswana
Republic
Chad Georgia Brazil
Comoros Ghana China (People's Republic of)
[Democratic Republic of Guatemala Colombia
the Congo
Djibouti Honduras Costa Rica
[Eritrea [ndia Cuba
[Ethiopia [ndonesia Dominica
Gambia Jordan Dominican Republic
Guinea Kenya Ecuador
Guinea-Bissau Kosovo [Equatorial Guinea
Haiti Kyrgyzstan Fiji
Kiribati Micronesia Gabon
Lao People's Moldova Grenada
Democratic Republic
Lesotho Mongolia Guyana
Liberia Morocco [ran
Madagascar [Nicaragua Iraq
Malawi [Nigeria Jamaica
Mali Pakistan Kazakhstan
Mauritania Papua New Guinea Lebanon
Mozambique Philippines Libya
Myanmar Sri Lanka Malaysia
INepal Syrian Arab Republic Maldives
INiger Tajikistan Marshall Islands
Rwanda Tokelau Mauritius
Sao Tome and Principe Tunisia Mexico
Senegal [Ukraine Montenegro
Sierra Leone [Uzbekistan Montserrat
Solomon Islands [Viet Nam [Namibia
Somalia [West Bank and Gaza Strip [Nauru
South Sudan [Niue
Sudan [North Macedonia
Tanzania Palau
Timor-Leste Panama




Togo
Tuvalu
[Uganda
|Vanuatu

'Yemen

Zambia

Paraguay
Peru

Saint Helena
Saint Lucia
Saint Vincent and the
Grenadines
Samoa

Serbia

South Africa
Suriname
Thailand
Tonga
Turkey
Turkmenistan
Venezuela

Wallis and Futuna
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Supplementary Table 2.2 Database search terms violence and cognition systematic review

Concept 1: Violence Concept 2: Concept 2: Concept 4: Cognitive
exposure Children (0-11) LMICs outcomes

Exposure to Violence * Appropriate * Cochrane Alternate Terms:
Adverse Childhood Limiters were Effective Cognitive/
Experiences used for each Practice and | Neurocognitive/
Interpersonal violence database Organisation | Cognition/

Violence of Care Executive Function/
Trauma (EPOC) Learning/
Psychological Trauma LMIC Filters | Pattern Recognition,
War-related trauma 2020 were Perception/

Child Abuse used Psychomotor
Physical Abuse Performance/ Orientation/
Sexual abuse Reaction Time

Rape Memory/

Emotional abuse Inhibition/
Maltreatment Language/

Child Maltreatment Problem-solving/
Maltreatment, Child Neuropsychology/

Maltreatment, Physical
Physical Maltreatment
Neglect
Child neglect
Spouse Abuse
Intimate Partner Violence
Parental intimate partner
violence
Gender-Based Violence
Domestic violence
Community violence
Gun Violence
Bullying
Bullies
Bullied
Cyberbullying
School violence
Victimization

Neuropsychological Tests/
Neurocognitive Disorders/
Cogniti* Disorders//
Cognitive/
Neurocognitive/
Intellectual/
Intelligence/

1Q/

Language/
visual-spatial/

memory/

motor/

psychomotor/

attention/

Executive

AND

Control/

Dysfunction/
Functioning/

Function/

deficit*/

Impairment™*

Cognitive development/
Neurocognitive
development
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https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/epoc_lmic_filters_2020_v4.docx
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/epoc_lmic_filters_2020_v4.docx
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/epoc_lmic_filters_2020_v4.docx
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/epoc_lmic_filters_2020_v4.docx

Supplementary Figure 2.1 Decision making flow chart violence and cognition systematic review



Chapter 3. Violence Exposure and Mental Health
Outcomes Among Children in LMICs: a Scoping

Review of the Literature

The previous chapter synthesised the available research on the relationships between
violence and cognitive outcomes in children up to 11 years of age living in LMICs. It
highlighted the risk of poor cognitive functioning associated with violence exposure in

children living in these contexts.

In this Chapter, | systematically reviewed the literature on the association between
exposure to violence and mental health outcomes in children up to the age of 11 living
in LMICs. The objective of this review was to identify prevailing themes and gaps
within the existing literature, as well as to examine the methodological approaches used
for assessing violence exposure and mental health outcomes and to explore the patterns

of associations observed in these relationships.
3.1. Background

Mental health is an important aspect of child development (273) and poor mental health
can negatively impact children’s developmental trajectories (88). Violence exposure is a
risk factor for mental health problems in childhood and contributes to the loss of
developmental potential in LMICs (273). However, most existing reviews assessing
published work on the impact of childhood violence exposure on mental health, focus
on research conducted in HICs; this is shown in recent systematic reviews on childhood
violence exposure and mental health outcomes (14,274,275). Other reviewers fail to
report the regions or countries in which reviewed studies were based (276-279) leading
to an implicit generalisation of their results across different countries and contexts. This
omission obscures our ability to understand patterns present in specific environments.
Secondly, most reviews primarily focus on maltreatment as the only exposure
(14,112,113) or single violence exposure forms such as IPV (116,275,280) and bullying
(274,281) as opposed to investigating more than one type of exposure. This is important
given that children, especially those in LMICs are known to experience multiple forms

of violence (2). Lastly, the majority of the research above has investigated these



relationships in adolescents and adults, neglecting younger children. Emerging findings
suggest that young children are particularly vulnerable to the adverse mental health
effects of violence exposure (282). Furthermore, recognising and understanding the
patterns of these associations in this population is important as it can guide the

development of early interventions to mitigate the long-term consequences of violence .
3.2. Methods

Given the above, | conducted a systematic search to identify available evidence. It was
clear that the body of evidence investigating associations between childhood violence
exposure and mental health outcomes in children up to 11 years of age, living in LMICs
was very large. As such a scoping review was conducted with the goals of identifying
prevailing themes and gaps within the existing literature; examining the methodological
approaches used for assessing violence exposure and mental health outcomes and;
exploring the patterns of associations observed in these relationships. Furthermore, the
scoping review was conducted to guide the methodologies of Chapter 5 and 6 which
investigate the violence exposure patterns of preschoolers from an LMIC and their

associations with mental health problems.
3.2.1. Eligibility criteria

This review included observational studies investigating associations between
childhood violence exposure and mental health outcomes assessed in children up to 11
years. Studies encompassed those comparing violence exposed and unexposed children
as well as those investigating associations between the degree of violence exposure and
behavioural or mental health problems. Studies comprised cross-sectional, case-control,

and cohort designs. Studies were included if they were in English.

Definitions of different types of violence included in the review are equivalent to those
used in the review presented in Chapter 2 and presented in Table 2.1. Acts of violence,
as characterized by existing literature (44,225-228,283), encompass a wide range of
behaviours. These included (a) sexual violence, such as unwanted touching, forced sex,
attempted unwanted sex, sexual harassment, or coerced sex; (b) emotional violence,
which involved verbal and psychological abuse; (c) physical violence, encompassing

corporal punishment, violent discipline, and physically abusive behaviours; (d) neglect;
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(e) bullying, spanning cyber, physical, or verbal forms; (f) exposure to domestic
violence or parental IPV; (g) witnessing community violence, which included incidents
like sexual assault, burglary, mugging, the sound of gunshots, and gang violence; and
(h) collective violence, perpetrated by larger groups or states, covering social, political,
war-related, and economic violence. Studies on ACEs were included where experiences
that fall under the above scope of violence exposure were reported. In such cases, |
reported on the ACEs that fell under this scope, and results were reported separately for
each ACE.

Mental health outcomes were operationalised as behavioural problems such as
internalising problems (such as depressive and anxiety symptoms) or externalising
problems (such as aggression and delinquency) that are commonly assessed in
paediatric populations (284). Additionally, studies investigating emotional and/or

behavioural problems that encompassed these concepts were included.

The population under review comprised children in LMICs. For the current review,
children were defined as people up to 11 years of age. Where studies included children
older than 11 years, studies were included if the mean age was 11 years (or younger), or
the majority of the sample was under 11 years (i.e. at least 80 percent). Countries were
classified as LMICs in accordance with the classification by the OECD in 2020. There

was no restriction put on publication date.

3.2.2. Exclusion criteria

Studies were excluded if: they were only conducted in HICs, not in English, consisted
of children with special conditions (such as disability or clinical samples), review or
discussion articles where results were not from original research, based on qualitative
research or presenting health professionals or social workers' views about violence
against children. In addition, studies whose measure of violence was indirect such that
there was no definite means of determining whether children experienced exposure
(e.g., studies that only relied on experts classifying a neighbourhood in which the
children live as experiencing violence or not) were excluded. See inclusion and

exclusion decision flow chart in supplementary Figure 2.1.
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3.2.3. Information sources and search strategy

Three academic databases were searched: Embase, Medline and PsycINFO using the
search list in supplementary Table 3.1. Non-peer reviewed literature indexed within
these databases were also included. Searches were carried out in November 2021 and
updated in May 2023. The reference lists of included studies were examined however,

there were no new records uncovered through the process.
3.2.4. Data management and selection

| conducted title and abstract screening. Full-text screening of the articles deemed
eligible for inclusion was conducted by myself and another reviewer (LH, as mentioned

in Chapter 2) independently with 96% interrater reliability.
3.2.5. Data extraction

LH and I independently extracted study data on authors, publication year, study design,
country of study, participant characteristics, (i.e., sample size, age, sex), violence

exposure (type, measurement tool, respondents), behavioural outcomes (type, measure)
and key results. Due to the nature of the scoping review, quantitative estimates were not

extracted.
3.2.6. Risk of bias assessment and confounding control assessment

The review also included a risk of bias assessment. While this goes beyond the
conventional parameters of a scoping review, as described in (285), it was conducted to
enhance a more rigorous evaluation of the evidence presented. Furthermore, risk of bias

analyses offer valuable insights into methodological gaps within the reviewed literature.

LH and I independently conducted risk of bias analyses of included studies as discussed
in Chapter 2 using the six domains of the ROBANS (237) : (1) selection of participants
defined as selection bias caused by inadequate selection of participants, e.g. selection of
controls from a different population sampling frame than cases in a case control study;
(2) confounding variables defined as bias caused by inadequate consideration of

confounding variables; (3) measurement of exposure defined as information bias caused
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by inadequate measurements of exposure; (4) blinding of outcome assessments defined
as detection bias caused by the inadequate blinding of outcome assessors such that they
are aware of the exposure status; (5) incomplete outcome data defined as attrition bias
caused by the inadequate handling of incomplete outcome data and (6) selective
outcome reporting defined as reporting bias caused by the selective reporting of
outcomes. Risk of bias was rated as low, high or unclear for each domain. The rating
‘unclear risk’ of bias was given when it was uncertain whether there was ‘high’ or ‘low’

risk of bias.

Confounding control assessment was assessed using the list of key confounding
variables discussed in Chapter 2 comprising of eight confounding variables grouped
into three domains: Sociodemographics (child age, child sex); Socioeconomics
(household income, parental education); and Caregiver Characteristics (alcohol use,

other substance use and mental health status).
3.2.7. Synthesis

The aim of the review was to provide an overview of the evidence on violence exposure
and mental health outcomes in children in LMICs and not to produce a critical synthesis
of the results. As such results pertaining to these associations were captured according
to authors’ descriptions of whether there statistically significant associations (indicated
with “+”) or not (indicated with “0”) in Table 3.1. In the text, results of these
associations are grouped by type of exposure to provide an overview of the specific

effects of each type of violence on mental health outcomes.
3.3. Results

A total of 22472 studies were retrieved through database searching. Following
deduplication, 20543 records remained for title and abstract screening. Following this
screening, 19811 records were excluded resulting in full-text screening of 732 records.
An additional 674 studies were excluded as they did not meet the inclusion criteria
(refer to Figure 3.1). Consequently, the total number of studies included in the synthesis

was n = 58.

90



Records identified through

_E database searching (n= Record_s r.emoved before

5 22472): screening:

£ " | Duplicat d d

= Embase (n=8871) uE !109323 records remove

3 Medline (n=6695) (n = 1929)

Psychinfo (n=6906)
Records screened Records excluded
_—
(n =20543) (n=19811)

=]

£

=

@

3 Full-text articles excluded, with

Reports assessed for eligibility Eeasons}
(n=732) n=674
’ Reports excluded:

Wrong study focus (n = 172)
Wrong study design {n = 125)
Wrong exposure (n =39)
Wrong outcome (n = 137)
Wrong Population (n = 201)

o o . .

2 Studies included in review

S {n=158)

1]

£

|

Figure 3.1 PRISMA flow diagram violence and mental health outcomes systematic
review

3.3.1. Description of included Studies

A summary of the characteristics of the 58 studies is provided in Table 3.1. Reviewed
studies were conducted between 1989 and 2023. Only a few studies (5%, n = 3) were
grey literature, whilst the rest were published in peer-reviewed journals. A majority of
the studies (72%, n = 42) were of a cross-sectional design and a smaller proportion
(28%, n = 16) were longitudinal studies in which violence exposure and mental health

outcomes were prospectively measured.
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The sample sizes (N) of reviewed studies ranged from 38 to 4270, with a median of
486. The total sample for the review is 66020. Included children were aged 1.5 — 18
years. The majority (43%, n = 25) of the samples consisted of school-aged children
only, followed by mixed groups with predominantly school-aged children (35%, n =
20), preschoolers only (19%, n = 11) and mixed groups with predominantly
preschoolers (3%, n = 2). Only one study included a male only sample (286). Most of
the studies used community samples, whilst one study consisted of children living in
shelters and institutions (239) and another included children living in refugee camps
(287).

Reviewed studies were from 26 LMICs in total, spanning five continents (Africa: South
Africa, Tanzania, Kenya, Ethiopia, Uganda, Cameroon, Malawi; Asia: China (People's
Republic of), West Bank and Gaza Strip, Yemen, India, Lebanon, Cambodia, Iran,
Philippines, Thailand, Pakistan, Sri Lanka; South America: Brazil, Peru, Colombia,
Guyana; North America: El Salvador, Jamaica, Saint Lucia; Europe: Bosnia and
Herzegovina). Most of the reviewed studies (24%, n = 15) were conducted in China
(People's Republic of), followed by Brazil (14.3%, n = 9), West Bank and Gaza Strip
(10%, n = 6), South Africa (6%, n = 4), Tanzania (6%, n = 4), Kenya (6%, n = 4) and
Jamaica (3%, n = 2), see figure 3.2. The majority were single-country studies with the
exception of one multi-country study encompassing samples from China (People's
Republic of), Colombia, Kenya, the Philippines, Thailand (288), and another study with
children from South Africa and Malawi (47).
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Figure 3.2 Choropleth map of reviewed study distributions in LMICs

3.3.2. Violence Exposure and Outcomes

Reviewed studies investigated maltreatment (42%, n = 32), IPV (26%, n = 20), war
violence (9%, n = 7), political violence (8%, n = 6), community violence (8%, n = 6)
and bullying (7%, n = 5). The majority of studies (77%, n = 44) focused on one type of
violence, with a subset of studies investigating two (17%, n = 10) or three types of
violence (7%, n = 4). However, none of these studies investigated polyvictimisation.
Generally reviewed studies (71%, n = 41) used pre-established questionnaires (i.e.
measures previously developed and used in prior research that have undergone
reliability and validity testing) to assess exposure to violence, others (16%, n = 9)
developed questionnaires specifically for their study or asked direct questions to capture
violence exposure (12%, n = 7). Regarding the studies that asked direct questions, this
method involved posing specific, often fewer and shorter questions directly about
participants' exposure to violence. Unlike pre-established questionnaires, the questions
were not assessed for any psychometric properties. One study, however, did not assess
violence exposure owing to their sample consisting of children directly exposed to a
terrorist attack (289). Respondents were children (34%, n = 20), mothers (24%, n = 14),
caregivers (23%, n = 13), mothers or female caregivers (2%, n =1), a combination of
children and caregivers (9%, n = 5), children and mothers (5%, n = 3) as well as a

combination of children, school principal, and a social worker (2%, n =1).

93



Reviewed studies assessed the following outcomes: internalising and externalising
behavioural problems (31%, n = 18), emotional and behavioural problems (26%, n =
15), aggression (10%, n = 6), behavioural problems (10%, n = 6), internalising
behavioural problems (7%, n = 4), externalising behavioural problems (5%, n = 3),
conduct and emotional problems (3%, n = 2), disruptive disorder difficulties (2%, n = 1)

hostility and somatic symptoms (2%, n =1).

Most studies used pre-established measures of mental health outcomes (95%, n = 55),
the most common being versions of the CBCL (34%, n = 20) and the Strength and
Difficulties Questionnaire (SDQ, 34%, n = 20). A few studies (5%, n = 3) developed
measures specific for their study. The majority (93%, n = 54) used only one measure to
assess mental health outcomes, while a few (7%, n = 4) included two measures. Mental
health measures were typically administered to children (29%, n = 17), any caregivers
(22%, n = 13) or mothers only (12%, n = 7). In some instances a combination of the
respondents above were used including, caregivers and teachers (9%, n = 5), caregivers
and children (7%, n = 4 ), mothers and teachers (3%, n = 2), teachers and children (3%,
n = 2), mothers, teachers and children (2%, n = 1), mothers and children (2%, n = 1),
caregivers and psychologists (2%, n = 1), children and researchers (2%, n = 1),
caregivers, children and teachers (2%, n = 1). One study (2%) used mothers or female

guardians as respondents.
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Table 3.1 Violence and mental health systematic review study characteristics

Study ID Study  Country Sample Age(s) Sex Violence exposure ~ Measurement Tool Respondents Behavioural Outcome(s) Measure Results?
Design size type(s)
Alenko, 2020 CS Ethiopia 734 Mean 5.35 M &F IPV HITS Mothers Emotional and Behavioural ~ SDQ +
(290) (3t010) Problems
Allwood, 2002 CS Bosnia and 791 Mean 10.9 M &F War Violence War Experience Children Emotional and Behavioural CBCL +
(291) Herzegovina (6 to 16) Questionnaire Problems
Alyahri, 2008 CS Yemen 1196 7to 10 M &F Maltreatment Direct Questions Mothers Emotional and Behavioural SDQ +
(292) Problems
Baker- L Jamaica 225 Mean 6.92 M &F Maltreatment CTSPC Caregivers Conduct Problems DPICS +
Henningham, (3to 6) (MOOSES)
2018 (293)
Barbarin, 2001 CS South Africa 625 6 M &F Maltreatment Direct Questions Caregivers Emotional and Behavioural ~CBCL,BPI +
(294) Problems
Basu, 2010 CS India 90 15t05 M &F Political Violence None N/A Internalizing and CBCL +
(289) Externalizing behaviour
Bauer, 2022 L Brazil 4145 6to11 M &F Maltreatment CTSPC Caregivers Child conduct and SDQ +
(295) emotional problems
Bernardes, 2020 CS Brazil 2016 Mean 9.72(6 M &F Maltreatment CTQ Children and Disruptive Disorder DAWBA +
(243) to 12) years Caregivers Difficulties
Bordin, 2009 CS Brazil 480 Mean 11 (6 M &F Maltreatment The WorldSAFE Core Mothers or Emotional and Behavioural CBCL +
(296) to 17) Questionnaire on Domestic female Problems
Violence caregivers
Boxer, 2013 L West Bank 1501 8,11, 14 M &F Political Violence, PLE, Exposure to intraethnic  Children and Aggression CBCL + +
(297) and Gaza Community community violence scale, Caregivers
Strip Violence Exposure to School Conflict

and Violence scale

3 + Refers to a statistically significant relationship between violence exposure assessed and mental health; 0, no statistically significant relationship
between violence exposure assessed and mental health as reported by authors; results are reported for each type of violence exposure assessed and its

associations with mental health in a study



Carvalho, 2017
(239)

Chander, 2017
(298)
Chimienti, 1989
(299)

Durand, 2011
(300)

Eisenberg,
2009 (301)

Evare, 2018
(302)
Flores, 1999
(303)

Ghasemi, 2009
(304)

Gong, 2021
(305)

Gong, 2023
(306)

CS

Cs

Cs

CS

Cs

CS

Cs

Brazil

South Africa

Lebanon

Brazil

China
(People's
Republic of)
Cambodia

El Salvador

Iran

China
(People's
Republic of)
China
(People's
Republic of)

86

980

1039

790

697

100

200

234

4180

4270

Control
Group Mean
9.53,
Maltreatmen
t Group
Mean 9.64,
6to 13
4t06

Mean
6.3(3to 9)

5to 12

Mean 8.34
(SD =0.58)

Mean 9.59
(6to 12)
8to 9; 10 to
12

Exposure
Group Mean
11.32,
Control
Group Mean
11.53

Mean 9.90(8
-12)

Mean 9.92

M &F

M &F

M &F

M &F

M &F

M &F

M &F

M &F

M &F

M &F

Maltreatment

IPV

War Violence

IPV

Maltreatment

IPV

War Violence

IPV, Maltreatment

Bullying

Maltreatment

VQ

Direct Questions

Study Specific
Questionnaire

Study Specific
Questionnaire

Chinese-PSD

CTS2S

Other- communities were
categorised based on
exposure type, WREQC,
Childhood War Trauma
Questionnaire

CTS2

MPVS, EBQ

Childhood Trauma
Questionnaire (CTQ);
psychological Maltreatment
by Teachers Scale (PMTS)

Children and
Caregivers

Caregivers

Mothers

Mothers

Caregivers

Mothers

Caregivers

Mothers and
children

Children

Children

Emotional and Behavioural
Problems

Internalizing and
Externalizing behaviour
Behavioural Problems

Behavioural Problems
Internalizing and
Externalizing behaviour
Internalizing and

Externalizing behaviour
Behavioural Problems

Hostility and somatic
symptoms

Internalizing and
Externalizing behaviour

Internalizing and
Externalizing behaviour

CBCL

SDQ

Study
Specific
Questionnaire
Study
Specific
Questionnaire
CBQ

SDQ

CBCL

SCL-90R

CBCL

CBCL
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Guo, 2017 CS China 227 Mean 8.59(6 M &F IPV AAS Mothers Behavioural Problems SDQ +
(307) (People's to 11)
Republic of)
Hayati, 2021 L South Africa 1238 3to5 M &F 1PV Direct Questions Mothers Internalizing and CBCL +
(308) Externalizing behaviour
Hecker, 2014 CS Tanzania 409 Mean age M &F Maltreatment Direct Questions Children Externalising problem SDQ, RPQ +
(309) 10.5 years behaviour
(SD: 1.89)
Hecker, 2016 CS Tanzania 409 Mean age M &F Maltreatment pediMACE Children Internalising problems SDQ +
(245) 10.5 years
(range: 6 to
15)
Hecker, 2019 CS Tanzania 409 Mean 10.5 M &F Maltreatment pediMACE Children Internalizing and SDQ, RPQ +
(310) (6 —15) Externalizing behaviour
Hermenau, L Tanzania 38 Mean age M &F Maltreatment and Direct Questions Children Internalizing and SDQ +;
2011 (311) 8.6 years Community Externalizing behaviour
Violence
Hesketh, 2011 CS China 2203 Age groups: M &F Maltreatment, Study Specific Children Child conduct and Rutter Child +;
(312) (People's 7 to 8 years, Bullying Questionnaire emotional problems Scale
Republic of) 9to 10
years, 11 to
12 years
Kohrt, 2015 CS Peru 97 <12 years M &F Maltreatment WAST Mothers Internalizing and SSIS +
(248) Externalizing behaviour
Lansford, 2014 L China, 568 Time 1: M &F Maltreatment CTSPC Mothers Aggression CBCL +
(288) Colombia, Mean 8.30 .
Kenya, the Time 2:
Philippines, 9.37). Time
Thailand 3:10.40
Laurenzi, 2020 CS Kenya 497 4and5 M &F IPV, Maltreatment WHO Violence Against Caregivers Behavioural Problems SDQ +;
(313) years Women Multi-Country
Study Questionnaire,
CTSPC
Li, 2016 (314) CS China 528 6to13years M &F Maltreatment CTS,CTQ Caregivers Aggression CBS +
(People's
Republic of)
Li, 2022 (315) L China 609 Mean 10.65 M &F Community The Multiple Forms of Children Aggression reactive- +;
(People's (9.33to Violence, Violence Scale (MFVS) proactive
Republic of) 13.50 )years Maltreatment, IPV questionnaire
Maciel, 2013) CS Brazil 191 7tol4years M &F Maltreatment WorldSAFE, CTQ Children and Behavioural Problems SDQ +
(316) Caregivers
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Maldonado, CS Brazil 1292 410 5 years M &F Maltreatment Section B of the Brazilian Caregivers Internalising problems CBCL +
2022 (317) version of the World Studies
of Abuse in Family
Environments Core
Questionnaire (WorldSAFE)
Malik, 2010 CS Pakistan 100 8to12years M &F Maltreatment CAS Children Emotional and Behavioural CBRSC +
(250) Problems
Martins-Silva, CS Brazil 3938 4,6,11 M &F Maltreatment, Conflict Tactics Scale Caregivers Conduct Problems CBCL, SDQ + +, +
2023 (318) Community (CTSPC); The PTSD section
violence, IPV of the Development and
Well-Being Assessment
Meeks, 2007 CS Jamaica 202 Mean age M Community Study Specific Children Aggression Study ++0
(286) 11.7 years Violence, Questionnaire Specific
Maltreatment, IPV Questionnaire
Miller, 1999 CS West Bank 458 6tollyears M &F War Violence Health Reach Modified War ~ Children Emotional and Behavioural ~OCHS +
(319) and Gaza subgroup Questionnaire Problems
Strip (ignore
sample of
youth aged
12+)
Ong’ayi, 2023 CS Kenya 193 Mean (5.11) M &F 1PV Revised Conflict Tactics Mothers Internalizing and CBCL +
(320) 4t0 6 Scales (CTS2) Externalizing behaviour
Perks, 1999 CS Saint Lucia 30 Meanage 10 M &F 1PV Direct Questions School Emotional and Behavioural RBPC +
(321) years principal, Problems
Children and
Social Worker
Punamaki, 1989 CS West Bank 135 Two groups M &F Political Violence Life Event Scale Mothers Emotional and Behavioural A checklistof  +
(322) and Gaza split by age. Problems 15
Strip 810 11 years psychological
or12to 14 symptoms
years.
Qouta, 2008 CS West Bank 640 Mean 10.51 M &F War Violence Study Specific Children and Aggression OCHS +
(323) and Gaza (6-16) Questionnaire Caregivers
Strip
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Roopnarine, CS Guyana 196 Boys: mean M &F IPV The physical assault Mothers Internalizing and CBCL +
2023 (324) 4.3 years. subscale from the Revised Externalizing behaviour
Girls mean = Conflict Tactics Scale
4.4 years
Saile, 2016 CS Uganda 513 Mean age M &F War Violence, The Violence, War and Children Internalizing and SDQ +;
(325) 8.8 years (6 Maltreatment, IPV Abduction Exposure Scale, Externalizing behaviour
to 13 years) Other
Shan, 2019 CS China 20066 3to 4 years M &F Maltreatment Study Specific Caregivers Emotional and Behavioural  SDQ +
(326) (People's Questionnaire Problems
Republic of)
Silva, 2019 L Brazil 614 6 to 9 years M &F 1PV Study Specific Mothers Emotional and Behavioural  SDQ +
(327) old Questionnaire Problems
Skeen, 2016 L South Africa 989 Mean age M &F Maltreatment, IPV,  GTEC Caregivers Emotional and Behavioural  SDQ +;
47) and Malawi 8.9 years Community Problems
(range 4 to Violence
13 years)
Skinner, 2014 CS Kenya 100 7to10years M &F Political Violence, UNICEF survey , CTSPC Mothers and Internalizing and SDQ +;
(328) Maltreatment children Externalizing behaviour
Sriskandarajah, CS Sri Lanka 359 7tollyears M &F Political Violence, Other- adopted from Children Externalising problem YSR +
2015 (329) Maltreatment UNICEF's Multiple behaviour
Indicator Cluster Survey.
Sun, 2022 (330) CS China 150 Mean 10.69 M &F Bullying Study Specific Children Emotional and Behavioural ~ SDQ +
(People's (9to 13) Questionnaire, LEC Problems
Republic of)
Tang, 1997 CS China 82 6to13years M &F IPV Multidimensional Peer Mothers and Internalizing and CBCL +
(331) (People's Victimization Scale children Externalizing behaviour
Republic of)
Thabet, 1999 CS West Bank 239 Mean 8.9 M &F War Violence CTS Children Internalizing and CBCL +
(332) and Gaza (6to 11) Externalizing behaviour
Strip
Thabet, 2006 CS West Bank 309 310 6 years M &F Political Violence GTEC Caregivers Emotional and Behavioural ~ Rutter Child +
(287) and Gaza Problems Scale
Strip
Wadji, 2020 CS Cameroon 74 Meanage 10 M &F IPV CTS2 Mothers Internalizing and CBCL +
(333) (210 18) Externalizing behaviour
years
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Wang, 2018
(334)

Xing, 2011
(335)

Xing, 2013
(336)

Zhang, 2020
(337)

China
(People's
Republic of)

China
(People's
Republic of)
China
(People's
Republic of)
China
(People's
Republic of)

1150

454

486

1535

Mean age
10.3 years

Mean age
10.7 years

Time 1:
Mean 10.20

8.2 years in
2013;11.9
years in
2017

M &F

M &F

M &F

M &F

Bullying

Maltreatment

Maltreatment

Bullying,
Maltreatment

DBVS-S

CTSPC

CTSPC

Other- based on the Kaiser-
CDC ACE Study.

Children

Children

Children

Children

Internalising problems

Externalising problem
behaviour

Internalising problems

Internalizing and
Externalizing behavior

Me and My +
School
Questionnaire
CBCL +
CBCL +
SDQ +;

AAS = Chinese Abuse Assessment Screen, BPI = Behaviour Problem Index, CBCL = Child Behaviour Checklist, CBCL-TRF = Child Behaviour Checklist — Teacher Report Form, CBQ = Children’s

Behaviour Questionnaire, CAS = Child Abuse Scale, CEMS = Children's Emotional Management Scales, CBS = Child Behaviour Scale, CTQ = Childhood Trauma Questionnaire Form, CTSPC = Conflict
Tactics Scale Parent-Child, CTS = Conflict Tactics Scale, DBD = Disruptive behavior disorder, DAWBA = Development and Well-Being Assessment, DBVS-S = Delaware Bullying Victimization Scale-

Student, ECBI = Eyberg Child Behaviour Inventory, EBQ = Electronic Bullying Questionnaire, GTEC = Gaza Traumatic Event Checklist, HBQ-C = MacArthur Health & Behaviour Questionnaire for Late
Childhood and Adolescence, HITS = Hurt, Insult, Threaten, Scream Tool, IPV = Intimate Partner Violence, JVQ = Juvenile Victimization Questionnaire, LEC = Life Events Checklist, MPVS =

Multidimensional Peer Victimization Scale, OCHS = Ontario Child Health Scale, PLE = Political Life Events Scale, PSDQ = Parenting Style and Dimension Questionnaire, Chinese-PSD = Chinese-

Perceived Stress Questionnaire, RPQ = Reactive-Proactive Questionnaire, RBPC = Revised Behaviour Problem Checklist, SDQ = Strengths & Difficulties Questionnaires, SCL-90R = Symptom Checklist-

90-Revised, SIEDCO= Sistema De Informacion Estadistico, Delincuencial, Contravencional Y Operativo De La Policia Nacional, SSIS = Social Skills Improvement System, SLE = Stressful Life Events,
UNICEF = United Nations Children's Fund, UCLA PTSD = University of California at Los Angeles Posttraumatic Stress Disorder Reaction Index, WAST = Woman Abuse Screening Tool, WREQC =
War-Related Experiences Questionnaire for Children, WorldSAFE = World Studies Of Abuse In The Family Environment.
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1.1.1.1. Maltreatment

Reviewed studies found associations between maltreatment and increased internalising
and externalising behaviour problems (306,311,328,337), emotional and behavioural
problems (47,250,292), aggression (286,288,315), externalising behaviour problems
(309,335), internalising behaviours (301,336), conduct and emotional problems (312),

hostility and somatic symptoms (304) in children.
1.1.12.  IPV

IPV was reported as a risk factor for increased emotional and behavioural problems
(47,304,321), aggression (286,315), and hostility and somatic symptoms (304) in
children.

1.1.1.3. War violence

There were associations between exposure to war violent experiences and greater
aggression (323,338), emotional and behavioural problems (291,319,322), internalising
and externalising behaviours (325,328,332) and behavioural problems (299) in children.

1.1.1.4.  Community violence

Reviewed studies found that community violence exposure was associated with
increased aggression (286,297,315), emotional and behavioural problems (47), as well

as internalising and externalising behavioural problems (311) in children.
1.1.1.5. Bullying

Peer victimisation was associated with increased internalising and externalising
behaviour problems (305,337), internalising behaviour problems (334), and child

conduct and emotional problems (312) in children.
1.1.1.6. Differential associations

A few studies investigated associations based on violence exposure subtypes. One study
found that psychological IPV, but not physical IPV was associated with increased

internalising behavioural problems in their sample of Kenyan preschoolers (320).



Another study found differential associations between bullying subtypes and mental
health problems, observing that physical victimisation but not relational victimisation
was associated with increased internalising and externalising behaviour problems in a
school-aged sample of Chinese children (330). Another study in a predominantly
school-aged sample of Chinese children found that exposure to verbal IPV was
associated with increased aggressive behaviour and depressive symptoms, while
physical IPV was associated with increased depression, anxiety and aggression in
children (331). One study in Brazil investigated the timing of exposure in relation to
children’s risk of developing mental health problems. Evidence was found to suggest
that children most vulnerable to emotional and behavioural problems were those
exposed to IPV in their preschool years (before 2 years) as opposed school-age years
(327). Furthermore, in a multi-country study, corporal punishment was associated with
greater child aggression only in Columbia but not in China (People’s Republic of),
Kenya, the Philippines and Thailand, suggesting differential associations across the
populations sampled (288).

A small number of studies investigated sex differences in the patterns of association
between violence exposure and mental health outcomes. One study found that
maltreatment (physical or verbal abuse) was associated with increased total internalising
behaviour problems in girls but not in boys in Brazilian preschoolers (317). In the same
study, maltreatment was associated with increased somatic complaints in boys but not in
girls. In a study with Chinese school-aged children, girls and not boys who experienced
mild and severe corporal punishment had high levels of externalising behaviour
problems 6 months later (335). Lastly, (336) found associations between both parental
mild and severe corporal punishment with increased internalising behaviour problems in
girls and positive associations between severe corporal punishment with internalising

behaviour problems in boys in a Chinese sample of school-aged children.

1.1.1.7. Mediators and Moderators

Some of the reviewed studies investigated factors that mediate (21%, n =12 ) or
moderate (5%, n = 3) the associations between violence exposure and child mental
health problems. Studies found the following: Maternal mental health was implicated as
a moderator in one study in Brazil which found that severe punishment was associated

with externalising behaviour problems in children and adolescents not exposed to
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maternal anxiety or depression but not in those whose mothers had depression or
anxiety (296). Maternal mental health status was found to mediate the relationship
between child IPV exposure and aggressive behaviours in a Brazilian sample of
predominantly school-aged children in another study (300). Similarly, maternal mental
health was found to mediate the relationship between maternal IPV and children’s
behavioural problems in a Chinese sample of predominantly school-aged children (307).
One study found that the associations between physical or verbal violence with total
internalising behaviour problems and somatic complaints were separately higher in
Brazilian preschoolers whose parents had depression compared to those whose parents
did not (317). Children’s exposure to political violence was associated with increased
microsystem violence (family, community and school violence), which in turn was
associated with aggression in school-aged children from the West Bank and Gaza Strip
in one study (297) . Impulsivity was found to mediate the relationship between corporal
punishment and children’s externalising behaviour problems in a Chinese sample of
school-aged children (301). Family violence (maltreatment and IPV) was found to
partly mediate the relationship between war violence and internalising and externalising
symptoms behavioural problems in a sample of predominantly school-aged Ugandan
children (325). One study found that maltreated Chinese preschoolers had an increased
risk of experiencing behavioural problems if they infrequently interacted with their
parents (326). However, there was no evidence of mediation by constructive conflict
behaviours in the association between IPV and internalising behavioural problems in a
sample of preschoolers from Guyana (324). Another study did not find evidence
suggesting that school climate moderated the association between bullying and
internalising behaviour problems in Chinese school-aged children (334). Furthermore,
there was no evidence to support cognitive flexibility as a moderator or mediator
between childhood maltreatment and disruptive disorder difficulties in a Brazilian of
predominantly school-aged children (243). Of note, in one study there was a decrease in
internalising and externalising behavioural problems in children exposed to community
violence or family violence (maltreatment and IPV) over time compared to unexposed
children (47). While there was no specific intervention used in the study, the authors
suggested that on-going participation by children in the sample in community-based
programmes for children affected by HIV/AIDS might have played a role in this
reduction in mental health problems, however formal moderation analyses were not

conducted.
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Two studies with Chinese school-aged samples also found differential patterns of
mediation based on child sex. One study found an indirect association between
relational victimisation and internalising and externalising behaviour problems via
cortisol reactivity among boy but not girls (330). Specifically, in boys, experiencing
relational victimisation from peers was associated with blunted cortisol reactivity which
in turn was associated with increased internalising and externalising behaviour
problems. Locus of control is defined as the extent to which one attributes the outcomes
of their actions and their consequences — internal locus of control refers to the belief that
one is in control of their own actions and their outcomes and external locus of control
refers to the belief that external forces or people are in control of one’s actions and
outcomes (339). One study found that locus of control moderated the relationship
between children’s bullying experiences and developmental trajectories of internalising
and externalising behaviour problems in boys but not girls (305). Specifically, bullying
experiences in boys with an external locus of control was associated with increased
internalising and externalising behaviour problems. In contrast, bullying experiences in
boys with an internal locus of control were associated with a decreased internalising and

externalising behaviour problems.

In sum, all reviewed studies found associations between exposure to bullying,
community violence, maltreatment, political violence, war violence and mental health
problems in their sample. Almost all studies investigating IPV found associations
between IPV and mental health problems save for one study (286). Even though the
majority of studies were cross sectional studies, a substantial portion (28%, n = 16) of

the evidence came from longitudinal studies.
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3.3.3. Risk of Bias and Confounding Control

Selection of participants
Confounding variables
Measurement of exposure
Blinding of outcome assessments
Incomplete outcome data

Selective outcome reporting

0% 25% 50% 75% 100%

. Low risk of bias D Some concerns . High risk of bias

Figure 3.3 RoBANS risk of bias domain summary

Overall risk of bias and risk of bias in specific domains are summarised in figures 3.3
and 3.4 . The domains with the least risk of bias were selective outcome reporting and
blinding of outcome assessments. The domain with the most risk of bias was selection
of participants (approximately 10% of the studies had a high risk of bias). While risk of
bias in the domain incomplete outcome data was low, in some studies, risk of bias was
unclear as they did not provide details of missingness patterns. For example, in one
study participants in the maltreatment group were recruited from an outpatient clinic,
while children with no history of maltreatment were recruited from schools (239). This
can introduce selection bias as children in a clinical setting may differ from those in the
general population on characteristics other than maltreatment exposure. In another
study, there were varying levels of participant retention across ethnic groups (98% and
95% for Palestinian children, 68% and 63% for Israeli Jewish children, and 86% for
Israeli Arab children at Waves 2 and 3) which could introduce selection bias (297).
Furthermore, t test analyses revealed that attrition in Waves 2 and 3 was associated with

lower child aggression, less exposure to nonviolent political conflict, and lower parent
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education levels in the study in Wave 1, which increases the risk of bias due to

incomplete outcome data.

Study

Risk of bias domains

)

D1: Selection of participants Judgement
D2: Confounding variables .
D3: Measurement of exposure @ rion
D4: Blinding of outcome assessments 2 Unclear
D5: Incomplete outcome data . L

ow

D6: Selective outcome reporting

Figure 3.4 RoBANS study risk of bias summary

Twelve of the studies (21%) had adequate control of confounding variables overall
(Figures 3.5 and 3.6). Three studies had inadequate control and the remainder (74%, n =
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43) had ‘some concerns’ with regards to confounding. The Sociodemographics
construct had the most adequate control, with Child Age as the most controlled variable.
The least adequate control was for the Caregiver Characteristics construct, with only 14
(24%) studies controlling for at least one variable in this construct. For example, in one
study’s (70) multivariable logistic regression analyses investigating associations
between IPV and total child behavioural problems, adjusted for child gender, caregiver
binge drinking, caregiver PTSD, caregiver depression, and socioeconomic status (298).
As such, the following confounders child sex, household income, parental mental health
status, and alcohol use were said to have been adequately controlled. Conversely,
another study did not adjust for any potential confounders in structural equation models
investigating associations between harsh discipline and children’s internalising
problems as well as working memory capacity and school performance (245). Similarly,
another study did not adjust for any confounders in the investigation of associations

between children’s violence exposure and their mental health outcomes (311).
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Figure 3.5 Confounder matrix illustrating overall confounding control of the 58
reviewed studies
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3.4. Discussion

This review synthesized research investigating the relationship between childhood exposure
to violence and mental health outcomes in children aged 11 years and under, residing in
LMICs. A total of 58 studies which encompassed 66 020 children from 26 LMICs were
reviewed. Findings across different types of violence—including maltreatment, IPV,
bullying, community, political, and war violence—highlighted the risk that such exposures
pose to mental health in children, similar to the patterns observed in older populations and in
HICs (14-16,275,340). Some studies reported differential associations with child mental
health based on violence subtypes such as IPV (320) and bullying subtypes (330). A previous
review also found differential association patterns with internalising and externalising
behaviour problems based on IPV categories (275). Others have found differential effects of
other violence subtypes of community violence and maltreatment on children’s psychological
adjustment (14,16). These findings call for a more nuanced understanding of the patterns of

associations between violence exposure and child mental health outcomes.

Reviewed studies also identified moderating factors such as maternal mental health that could
influence the strength or direction of the association between violence exposure and child
mental health. Furthermore, factors such as parental mental health, child impulsivity, and
concurrent exposure to other types of violence were also found as mediators in these
associations. Previous studies investigating collective violence in older samples also found
correlations between parental and children’s mental health problems with family environment
and parental functioning moderating associations between exposure to collective violence and
children’s adjustment (340). Research investigating risk and protective factors for
externalising behaviour problems in children exposed to IPV in HICs has also highlighted
maternal mental health and parenting quality (117). However, further research is needed to
understand the role of these factors play especially in children living in LMICs. Interestingly,
one study’s findings suggested that engagement in community programs may reduce mental
health problems in children who have experienced violence (47). Indeed, research
investigating resilience has documented the protective effects of factors such as community
engagement, family and peer support in children exposed to maltreatment, IPV and

community violence (203).
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Some of the reviewed studies investigated sex differences in the relationship between
violence exposure and mental health outcomes in children, with different patterns of
associations, mediation, and moderation observed in boys and girls (305,317,330,335,336),
suggesting the influence of sex on the experience and impact of violence exposure. Findings
from research investigating sex differences in these relationships in other populations have
been inconsistent, with some studies investigating maltreatment and IPV in older samples
largely in HICs not finding evidence for sex differences (14,275,341). Furthermore, a
previous review investigating [PV and children’s externalising behaviour problems found
mixed findings with regards to sex differences in patterns of association (117). While overall
findings in the literature largely suggest the lack of sex differences, discrepancies with the

current study findings suggest that sex differences may be context specific.

Other important themes and gaps that emerged from the review are discussed below: While
the reviewed studies stemmed from 27 unique LMICs, spanning across five continents, which
is suggestive of a comprehensive scope, there was uneven distribution of studies across
countries. The majority of the reviewed studies came from China (People's Republic of), and
a substantial proportion from Brazil), and smaller numbers from Middle East and Africa. This
means that other LMICs were less represented in the findings, limiting our understanding of
the patterns of associations between childhood exposure to violence and behavioural
outcomes in children across different LMIC contexts. A recent review investigating factors
associated with childhood violence exposure in LMICs similarly found an uneven
distribution of national-level data (342). It should be noted that given that the search for the
current review was limited to English-language records, studies in other languages and thus
other LMICs may have been missed, similar to the (342) review. Indeed, conducting the
search without the English language restriction resulted in a total of 24862 articles for
screening (Embase = 9915, Medline = 7546 and Psychinfo = 7401), approximately 11% more
than uncovered with the English language restriction. Of note, the majority of the reviewed
studies (72 %, n = 42) employed a cross-sectional design, which limits the review’s capacity
to establish causality and temporality in the associations between violence exposure and
mental health outcomes. However, a noteworthy number of studies (28%, n =16) in the
review employed a longitudinal design, which offers stronger evidence suggesting that

exposure to violence may lead to mental health problems in children.
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Reviewed studies typically sampled school-aged children compared to pre-schoolers. This
means that the patterns of relationship between childhood exposure to violence and
behavioural outcomes remain less understood in preschoolers. Mental health problems in
preschool have been found to persist across the life span (112) and can impact a child’s
academic achievement (343) and cognitive functioning (88). Furthermore, research has found
that exposure to violence in the preschool years places children at risk for further violence
across childhood (344). Lastly, exposure to violence in the preschool years has been
associated with poorer mental health outcomes in adulthood compared to exposure at later
ages (345,346).

Reviewed studies tended to investigate maltreatment and IPV, instead of other forms of
violence such as community violence or collective violence. This omission is noteworthy
given that these forms of violence are particularly prevalent in LMICs (34) and thus
neglecting them in the literature limits our understanding of their associations with children’s
mental health outcomes. Furthermore, research has found increased rates of other forms of
violence in settings experiencing collective violence (347-349), as such research into these
phenomena can guide interventions for children affected, reducing further harm. Reviewed
studies typically investigated exposure to one form of violence when polyvictimisation
(exposure to multiple forms of violence) has been established as stronger risk factor for
mental health problems, than individual forms of violence (118). This oversight is even more
significant given that children in LMICs are known to experience as significantly higher

burden of violence (34).

Finding that the majority of the reviewed studies used children as respondents was
understandable given that the reviewed sample largely comprised of school going children. In
cases where reports were on children’s exposure to violence were obtained from secondary
reports (i.e. from caregivers), children were typically young (i.e preschoolers). Though this
meant that traumatisation of young children was avoided, and accounts of exposure were
obtained from individuals with a capacity of understanding the phenomena measured, there is
a risk of under reporting due to social desirability bias (350). In a few cases, studies used a
combination of reporters which triangulated the data and reduced bias. Even though the
majority of the reviewed studies (71%, n = 41) used pre-established measures to assess
violence exposure, a variety of measures where used which may limit direct comparison

across studies and constrain the potential for meta-analytical synthesis in future research. In
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studies where the measures used to assess violence exposure were unvalidated (i.e. there was
no evaluation of the measures psychometric properties), there is potential for high risk of bias
due to inadequate exposure measurement. It is argued that for measures in this field to be
useful, they must be reliable, meaning that they consistently capture the same results across
different conditions and valid, indicating that they accurately measure the concepts they
intended to measure (351,352). Adequate measurement of violence exposure enables accurate
assessment of change in intervention research (353). Thus, the ideal would be to employ
well-validated instruments in research investigating children’s violence exposure,
unfortunately this may not always be feasible in low-resource settings typical of the studies
reviewed. In such contexts, researchers are likely to assess children’s violence exposure by
asking a few direct questions or creating their own questionnaires. Indeed, pre-established
questionnaires can be time-consuming and costly (352). Furthermore, challenges with cross-
cultural adaptations and language translations of pre-established measures may deter
researchers in LMICs. As such, an understanding of these factors is needed when considering

these issues.

Conversely, reviewed studies (95%, n = 55) generally used pre-established measures for
assessing behavioural outcomes. The CBCL and SDQ were the most commonly used
measures and have been endorsed by previous literature (354). While the main terms used to
describe outcomes assessed were ‘internalising and externalising behavioural problems’ or’
emotional and behavioural problems’, studies using the same measures did not always use
these terms and instead used variations. Other studies investigated only aspects encompassed
by these concepts i.e. aggression and conduct problems. Nevertheless, findings suggest that
children with violence exposure are at risk of experiencing some form of mental health

problem.

Risk of bias analyses revealed the need for studies in this field to carefully consider issues
related to participant selection. Additionally, confounding control was not always adequate in
the reviewed studies, with only a small subset of studies (21%, n = 12) adjusting for key
confounders such as child age, child sex, household income, parental education, parental
mental health status, alcohol, and substance use. This suggests the presence of residual
confounding in some of the reviewed studies which could potentially affect the accuracy of
their findings. As such future research needs to consider adequate confounder adjustment in

their research design.
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3.5. Implications and future directions

The review highlighted that violence exposure is a risk factor for mental health problems in
children in LMICs. It further calls for more studies that investigate these associations in
preschool populations which can lead to the development of early interventions, potentially
mitigating the long-term mental health problems. Issues related to the methodologies of the
reviewed studies emphasise the need for consensus in the terminology used to capture child
mental health problems, to enable cross comparisons and effective synthesis of findings.
Furthermore, it is important for researchers to harmonize their measures of violence.
Although it should be noted that limited resources in LMICs may contribute to the diversity
in measures of violence in the reviewed studies. Of note, a small proportion of the reviewed
studies investigated mediating and moderating factors in the relationship between violence
exposure and child mental health problems. As such further research is needed to investigate
the role of the various moderators and mediators implicated in the review as this could
contribute to the development of targeted interventions. Discrepancies between current
review findings of sex differences in patterns of associations between violence exposure and
children’s mental health problems and those of reviews in other populations may allude to
context-specific patterns warranting further investigation. Findings also highlight the need to
consider the nature of violence exposure when investigating associations between violence
exposure and children’s mental health problems as there may be differential associations
based on violence subtypes. This also has implications for interventions. Given the uneven
distribution of reviewed studies across LMICs, future research should be conducted in
underrepresented LMICs to enhance our understanding of the patterns of associations across
a variety of settings (i.e. African countries). Policymakers together with donors should
consider collaborating in recognising these gaps and funding research in these countries.
Furthermore, to enhance the inclusivity and representativeness of research findings, future
studies should consider incorporating research published in languages other than English.
This approach would broaden the scope of evidence, particularly increasing the

representation of various LMIC contexts.
3.6. Conclusion

The review highlights violence exposure as a risk factor for child mental health problems in

LMICs. Findings emphasise the need for targeted interventions that pay attention to violence

114



exposure types as well as moderating and mediating factors. There is a clear directive for
future research to address gaps and methodological limitations in the literature, by using
longitudinal designs, focusing on the less-studied preschool populations, and conducting
research in underrepresented LMICs. The findings call for researchers, practitioners, and
policymakers alike to collaboratively work towards protecting and nurturing the mental
health of the children.
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3.7.

Supplementary material

Supplementary Table 3.1 Violence and mental health systematic review search terms

Concept 1: Violence
exposure

Exposure to Violence
Adverse Childhood
Experiences
Interpersonal violence
Violence

Trauma

Psychological Trauma
War-related trauma
Child Abuse

Physical Abuse

Sexual abuse

Rape

Emotional abuse
Maltreatment

Child Maltreatment
Maltreatment, Child
Maltreatment, Physical
Physical Maltreatment
Neglect

Child neglect

Spouse Abuse

Intimate Partner Violence
Parental intimate partner
violence
Gender-Based Violence
Domestic violence
Dating violence
Community violence
Gun Violence
Bullying

Bullies

Bullied

Cyberbullying

School violence
Victimization

Concept 2:
Children (0-
11)
*Appropriate
Limiters were
used for each
database

Concept 2:
LMICs

*EPOC LMIC
Filters 2020 were
used

Concept 4: Behavioural
outcomes

Alternate Terms:
Child Behaviour
Disorders

Child Behaviour Checklist
Internalizing symptoms
Internalizing behaviours
Externalising symptoms
Externalising behaviours
Anxious - depressed
anxious

anxiety

anxiety problems
depressed

depression

somatic complaints
somatic problems

social problems
thought problems
attention problems
ADHD

rule-breaking behaviour
aggressive behaviour
affective problems
oppositional defiant
problems

conduct problems

child psychopathology
Psychopathology

Child psychiatry
Psychiatry

Mental health problems
mental illness
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Chapter 4. Methods

In Chapters 2 and 3 the evidence available investigating cognitive and mental health
outcomes in children exposed to violence in LMICs was systematically reviewed. Chapter 2
highlighted the risk for poor cognitive outcomes in the domains of cognitive development,
executive functioning, general intelligence and language that children 11 years and under
exposed to interpersonal violence such as maltreatment and IPV face in these contexts.
Additionally, as documented in Chapter 3, this population is also at risk of experiencing
mental health problems (i.e. internalising and externalising behaviour problems).
Furthermore, both of these review chapters identified gaps in the literature investigating these
associations. Specifically, research investigating violence exposure and cognitive outcomes
in general is limited. Furthermore, previous research has typically focused on school-going or
older children, neglecting preschoolers. Lastly, the reviews underscored the need for future

research to adopt rigorous and thorough methodologies that minimise risk of bias.

These Chapters, inform the methods and study design of the Thesis’ results Chapters. This
current Chapter sets the scene for the overall PhD project, specifically highlighting the
methodology involved. Given the gaps identified in previous literature discussed above, the
PhD project was nested within a South African prospective birth cohort study - the DCHS.
South Africa is an LMIC plagued by violence and a fitting setting to address the research
gaps discussed above. This Chapter describes the methodology of the DCHS. Result Chapters
5, 6 and 7 provide further details on methodologies used within the respective analyses. The
methodologies used for the systematic review chapters (2 and 3) are presented separately

within each chapter.

Sections of this chapter that describe the DCHS methodology have been published on
Wellcome Open Research: Tsunga, L., Lake, M., Halligan, S. L., Malcolm-Smith, S.,
Hoffman, N., Heron, J., Zar, H., Fraser, A., Donald, K., & Stein, D. J. (2023). Early
Childhood Violence Exposure Patterns in The Drakenstein Child Health Study

(DCHS). Wellcome open research, 8, 36. https://doi.org/10.12688/wellcomeopenres.18598.2
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4.1. Cohort description

The thesis used data from the DCHS based in South Africa, see map below (355). Data from
the DCHS are used in Chapters 5, 6 and 7.

Eswatini

South Africa

Cape Town =i Fams orellenbosch

Figure 4.1 Map of the DCHS centred around the Drakenstein Municipality within Western
Cape province, South Africa

4.2. Study context:

South Africa is the southernmost country on the African continent. It is comprised of
approximately 60 million people (356). The country’s capital cities are divided into three, the
legislative capital is Cape Town, whilst the executive capital is Pretoria and the judicial
capital is Bloemfontein (357). There are nine provinces in total, namely, Free State, Gauteng,
KwaZulu-Natal, Limpopo, Mpumalanga, North West, Eastern, Northern and Western Cape.
Out of at least 35 native languages, 12 are officially recognised in South Africa, namely
Sepedi (also called Sesotho sa Leboa), Sesotho, Setswana, siSwati, Tshivenda, Xitsonga,
Afrikaans, English, isiNdebele, isiXhosa, isiZulu and South African Sign Language
(358,359). Most of the population self-identifies as Black African (80%), 9% identify as
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mixed ancestry and white respectively and 2.5% identify as Indian/Asian (360). While South
Africa is a middle-income country, many of its people still experience extreme deprivation
and inequality, especially those living in rural areas and in urban informal settlements (361—
363). South Africa has a Gini coefficient (indicator of equality based on income ranging for 0
to 1) of 0.7 (364), one of the highest globally, highlighting the extent of income inequality in
the country. Inequality and poverty are correlated with various social ills, that include high
levels of violence, illicit drug use and HIV (365-368).

South Africa is ranked as one of the countries with high rates of interpersonal violence in the
world. Burden of disease estimates for South Africa have highlighted high rates of homicide,
with age-standardised homicide rates (64.8 per 100,000) seven times higher than the global
average (49). In 2016 approximately 25% of women surveyed by the South Africa
Demographic and Health Survey reported experiencing IPV (369). South Africa’s
interpersonal violence prevalence rates are rising, for example, in 2016 there was a 5%
increase in homicides, sexual violence increased to 142 per day that same year, and assaults,

carjackings, robberies and burglaries were the highest ever recorded (370).

Interpersonal violence in South Africa is understood to be rooted in a history of using
violence to resolve conflict has fostered pervasive interpersonal violence, shaped by the
historical legacies of apartheid-era oppression (371). The apartheid system, established by the
National Party in 1948, institutionalised racial segregation and discrimination, subjecting
non-white South Africans, particularly Black Africans, to systemic oppression, forced
removals, and economic exploitation (372). Resistance to apartheid grew over decades, with
widespread political activism and armed struggle. The apartheid government responded with
brutal repression, fuelling cycles of political violence and unrest (373). However, the
dismantling of apartheid in the early 1990s marked a pivotal moment. South Africa’s first
democratic elections in 1994, with Mandela elected as president, signalled the end of

apartheid and the dawn of a new era of reconciliation and hope (374).

Despite the significant progress made towards democracy, the enduring legacy of apartheid-
era violence and oppression is evidenced in the South African society by perpetuating cycles
of violence and worsening social inequalities (371,375). The scars of apartheid-era injustices
continue to manifest in systemic discrimination, economic disparities, and social divisions,
setting the scene for ongoing violence and unrest (371). Furthermore, the failure of

institutions to adequately address past injustices and protect vulnerable communities,
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particularly women and children, reflects systemic shortcomings in governance,
accountability, and the rule of law. Despite the establishment of democratic institutions and
the enactment of progressive legislation aimed at promoting equality and human rights,
implementation gaps, corruption, and impunity persist, undermining efforts to address

historical injustices and promote social cohesion (376-378).

There are variations in poverty across provinces due to economic disparities (379). The
Western Cape Province has a population of approximately 6.8 million (380) is plagued by
poverty associated with unemployment (381). The unemployment rate in the province was
21.5% in 2019, with youth unemployment particularly high. The majority of the unemployed
youth come from socio-economically disadvantaged households (382). There was a rapid
expansion of informal settlements post-apartheid in the province, intensifying urbanisation
difficulties . There was migration into previous restricted areas from Black Africans,
reshaping the province’s socio-economic terrain (379). Community violence across South
Africa is widespread (383) but the Western Cape Province is disproportionately affected by
gang violence (384) and homicide among adolescents (385). According to adolescent reports,
an estimated 70% are exposed to violence as witnesses or victims of violence (386). It
follows with that polyvictimisation is normative in the province (387,388). Many informal
settlements are under-resourced in the Western Cape, with leisure resources scarce and

vacant lots often sites of gang activity (389).

4.3. Cohort overview

The DCHS is a multidisciplinary, population-based birth cohort study investigating early-life
psychosocial and psychobiological factors that influence child health. Located in the
Drakenstein sub-district of South Africa in the Western Cape Province, it encompasses areas
around Paarl, the peri-urban hub, situated approximately 60 km from Cape Town. The DCHS
is based in two communities in this region, Mbekweni predominantly serves a Black African,
Xhosa-speaking community whilst the TC Newman community predominantly consists of
Afrikaans-speaking individuals of mixed ancestry (390). Racial classification is a product of
the apartheid system that previously existed in South Africa (391) and is not used here for
reification. Instead, it is intended that population characteristics of this nature would highlight
the enduring health inequalities across South African groups, in relation to race and SES
reported globally (392). For example, the DCHS catchment population is mainly of a low
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SES, reside in informal settings or crowded conditions (390,393) and experience several
psychosocial stressors such as single parent-headed homes, psychological distress, violence,
HIV and substance use (390). Notable potentially highly prevalent psychosocial risk factors
in the DCHS and comparable ones in the district include high rates of HIV exposure (21%),
maternal psychological distress (20%) and depression (24%) (394-396), high prevalence of
alcohol use (396-398), high rates violence including IPV (56%) (396,399) and low
employment rates and educational achievement with approximately 6% of the mothers in the
study having any tertiary education and 73% unemployed at enrolment (396). The population
is generally stable, with very few individuals migrating out of the region. A majority (90%)
of the residents rely on the public health care system, which makes these communities

generalisable to others in South Africa and LMICs.
4.3.1. Screening and recruitment procedures

Pregnant mothers were only eligible for enrolment in the study if they were at least 18 years
of age, would receive their antenatal care at either of the two clinics and planned on
remaining in the area for at least one year after birth. At enrolment, they provided their
informed written consent and further re-consent annually after childbirth. Trained study staff
from the community guided the consent process in the mothers’ language of choice, isiXhosa,
Afrikaans or English. Consent forms covered the study scope and objectives including
possible risks and advantages. A total of 1137 mother-child dyads enrolled in the study, from
these, four mothers had twins and one had triplets. Therefore, the total number of children
who were enrolled in the study is 1143. Given that one of the study’s primary aims was to
examine risk factors for childhood pneumonia, the sample size was intended to capture at
least 550 pneumonia episodes. This sample size provided acceptable statistical power to
detect relative associations of at least 1.5 times, for study risk factors, inclusive of cumulative

attrition of approximately 20% over a 5-year period (and losses due to child mortality (390) .

Eligibility for enrolment was comprehensive to ensure generalisability of findings and that
the cohort reflected the broader population. Most of the births in the area take place at Paarl
Hospital, with an annual average of approximately 4800 births (400). DCHS births comprised
around 10% of the total births in this catchment area. At enrolment, 1471 pregnant women in
the catchment area were excluded on account of age, gestation or failure to attend study

clinics. An additional 674 mothers were eligible but uninterested in study enrolment. Records
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from the Cape Winelands district showed similar education levels, partnership status and
household size with the study population. Retention was exceptionally high. At the 6- year
assessment there were 980 active participants (see figure 4.2). The greatest attrition
(approximately 50% of those lost) occurred in the first year after birth. The DCHS population
characteristics allow generalisability to other similar LMIC settings and enable investigate of

the Thesis aims. As such, the full cohort was included in the thesis.
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Figure 4.2 Flow chart of the DCHS sample selection

Although the sociodemographic characteristics of the DCHS active sample (N = 980) and
those lost to follow up (N= 163) are largely comparable, those lost to follow up tended to
have higher a household income, education level and were more likely to consist of non-
smokers compared to the active sample (see Table 4.1 Below). A possible explanation for this
lies in the multidisciplinary nature of the DCHS. Participation in the study indirectly offers
access to a range of physical and mental health services through research investigations and
active referral pathways. Given that the public health care system in South Africa is
overwhelmed and under resourced (401), individuals from a low SES may be more motivated
to continuously participate in the DCHS, whereas those of a higher SES may be able to afford
private health care, which could reduce their motivation for participation. Indeed, the
opposite pattern has been observed in longitudinal studies conducted in HICs, where lower
SES and educational levels were associated with attrition (402,403). Furthermore, in the
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DCHS, mothers who smoked during pregnancy, may have become acutely aware of the risk
on their children’s health through study assessments of smoking behaviour. Consequently,
they may have developed an increased interest in their child’s health and recognised the
benefits of continued participation, in a study which repeatedly assessed aspects of their
child’s health. This is even more plausible given that the initial focus of the study was on

lung health.
4.3.2. Data collection and management

1.1.1.8. Fieldwork procedures

Assessments were completed antenatally, following childbirth, at 5 time points during the
first year of life, and at 6-monthly intervals from 1 to 6 years (400). By attending several
study visits antenatally and postnatally, participants completed measures capturing
psychosocial and biological determinants of health (e.g. trauma exposure, and substance use).
Participants’ hospital records provided key infant demographic and health data. Psychosocial,
mental health and child cognitive assessments were conducted at community centres near the
DCHS study clinics. Figure 4.3 provides a timeline of the assessments used in the Thesis. I,
alongside other trained research assistants conducted these assessments, and when needed
trained interpreters provided assistance. Assessments were done in the participants’ preferred
language (ie English, Afrikaans or isiXhosa using translated versions of validated
questionnaires and tools. Translation of study measures from English to isiXhosa and

Afrikaans, followed the standard forward and backwards approach (404).
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Table 4.1 Sociodemographic characteristics of DCHS active sample and sample lost to

follow up
Active sample  Inactive p-
(N =980) (N=163) value
*
Proportion
Child Sex Female 49% 47% 0.636
Household Monthly < R1000 (52.56 35% 26% 0.025
Income USD)
R1000-5000 52% 51% 0.813
>R5000 (258.66  12% 24% <0.00
USD) 1
Education Primary 7% 8% 0.646
Some Secondary  55% 42% 0.002
Completed 32% 40% 0.045
Secondary
Any tertiary 6% 11% 0.018
Employment Unemployed 74% 68% 0.110
Marital Status Married/cohabitin  40% 45% 0.229
g
Prenatal Tobacco Exposed 30% 21% 0.019
Exposure
Prenatal Alcohol Exposure Exposed 13% 12% 0.724
Child HIV Birth Exposure  HIV exposed 22% 20% 0.567
uninfected
Maternal Antenatal Above clinical 24% 24% 1.000
Depression threshold

* Based on Chi-squared tests

1.1.1.9. Data collection measures

The measures used in Chapters 5 — 7 are listed in Table 4.2. Only assessments central to

the aims of the proposed study are included; the detailed methodology of the broader DCHS

is described in previous publications (390,400,405). At baseline, maternal and family

sociodemographic characteristics, maternal depression, tobacco and alcohol use were

assessed. Child HIV status was assessed following birth and in the 18-month neonatal period.

Children’s exposure to violence was assessed at approximately 3.5, 4.5 and 6 years of age.

Children’s cognitive functions were assessed at 3.5 years and 5 years. While children’s

mental health was assessed at 4 years and 5 years.
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Table 4.2. Measures

Domain

Measure

Demographic data

Household income, maternal education,
marital status and employment.

Infant health information

HIV exposure status

Maternal depression

Edinburgh Postnatal Depression Scale

Alcohol, nicotine and illicit
substance exposure

Alcohol, Smoking and Substance
Involvement Screening Test

Trauma exposure

CECV

General development

Bayley Scales of Infant and Toddler
Development, Third Edition (Bayley-
III), Third Edition (Bayley-III)

General cognitive function

Kaufman Assessment Battery for
Children (KABC-II)

Problem solving

KABC-II Conceptual thinking.

Visual-spatial memory/processing

KABC-II Face recognition

Visual-spatial processing and problem
solving

KABC-II Triangles

Working memory and motor
sequencing

KABC-II Hand movements

Language

Receptive language

Peabody Picture Vocabulary Test, Fourth
Edition

Expressive language

KABC-II Expressive vocabulary

Memory
Learning KABC-II Atlantis
Delayed recall KABC-II Atlantis delayed

Executive function

Working memory Wechsler Preschool and Primary Scale
of Intelligence, Fourth Edition (WPPSI-
IV): Picture memory

Inhibition Day—night task

Cognitive flexibility Dimension change card sort

Attention Test of Everyday Attention for Children,

Second Edition (Tea-Ch2): Balloon hunt

Motor control

Bayley-III: fine motor

Grooved peg board

Internalising and externalising
behaviour

CBCL 1.5-5 (CBCL/1.5-5)




1.1.1.9.1. Research ethics and approval

The DCHS was granted ethical approval by the Faculty of Health Sciences Research
Ethics Committee, University of Cape Town (401/2009), and by the Western Cape
Provincial Research committee (2011RP45). | was provided additional approval to
conduct secondary analyses using DCHS data for the thesis by the Faculty of Health
Sciences Research Ethics Committee, University of Cape Town (465/2021).

1.1.1.9.2. Data management

The DCHS de-linked all data collected in the study from identifying information and
encrypted ensuring confidentiality of participants. Personnel involved in data collection
and management were specifically trained in study confidentiality and associated patient
protection matters. All electronic records were kept in password-protected files to
decrease access by non-study personnel. Further, study documents were kept in locked
filing cabinets only accessible to study personnel. Data collection occurred almost
exclusively on an online database, REDCap (406,407), requiring strictly enforced
limited access, including password protection and restricted access to sensitive data
collected. REDCap (Research Electronic Data Capture) is a secure, web-based
application created specifically for collecting data in research studies. It provides 1) an
intuitive interface for capturing validated data; 2) comprehensive audit trails to monitor
data changes and exports; 3) streamlined export features for easy data transfer to
popular statistical software; and 4) methods for integrating and interfacing data with
external sources. At the data entry stage, the accuracy of information captured on
REDCap was verified by comparing it with hard copies completed during study visits,
twice. Outliers in the data were identified and addressed at this stage. Data were stored
withing a firewall-protected Structured Query Language (SQL) server at the University
of Cape Town. | received password-protected delinked datasets from the DCHS data
team to use for each set of analyses for Chapters 6 - 7. Data were encrypted and sent via

a server. | stored datasets on university storage (One Drive).
1.1.1.10. My role within the DCHS

From December 2017 till November 2019, | worked as a research assistant in the DCHS

prior to commencement of my PhD. Specifically, | worked 2-3 days a week,
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administering cognitive and socioemotional developmental assessments to children at
3.5-, 5-, 5.5- and 6-year visits. | also administered psychosocial questionnaires to
caregivers in an interview format. | typically saw two children and their caregivers each
day. Each session which encompassed cognitive assessments for the child and an
interview with the caregiver, lasted approximately 2 hours. | worked predominantly
with participants at the TC Newman Clinic, although at times | worked at the Mbekweni
site. The measures | administered encompassed: trauma exposure and symptomatology
using the CECV and Paediatric emotional distress scale; theory of mind assessments
(Diverse desires, Diverse beliefs, Understanding intentions, Perception-leads-to-
knowledge, Location-change false belief, Unexpected contents false belief, Belief
emotion, Hidden emotions), emotion recognition (A Developmental
NEuroPSYchological Assessment (NEPSY -11): affect recognition), Effortful
control/emotion regulation (Snack delay, Gift-in-bag, Whisper, Rydell’s emotion
questionnaire), Dyadic interaction (Global rating scale), attachment (Brockington
postpartum bonding questionnaire), temperament (Rothbart Infant and Early Child
Behaviour Questionnaire). | also administered the cognition measures listed in Table
4.2. Through this involvement, | was inspired to investigate the relationship between
violence exposure patterns and associated mental health and cognitive outcomes for the
thesis, in the DCHS children. Furthermore, during my PhD studies, | was based at the
University of Cape Town for approximately 18 months and was involved in data

collection in the DCHS again.

I conducted assessments of children’s exposure to violence using the CECV and mental
health screening using the Mini-International Neuropsychiatric Interview for Children
and Adolescents (MINI-KID) with children aged 8-9 years. Assessments also involved
heart-rate variability monitoring in the children using a portable heart rate monitor. |
was based at the TC Newman study site, where | conducted one weekly session with a
child and their caregiver, each session lasting approximately 2 to 3 hours. Since data
collection for this visit commenced after | was enrolled in the PhD and was not finalized

within the duration of my studies, it falls outside the scope of this thesis.

In my research assistant roles within the DCHS 1 also conducted quality-checking on
the data collected from the assessments above. This process included verifying the

accuracy of the data to ensure consistency between the information recorded on paper
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and the data entered into RedCap by other research assistants, as well as checking
whether all necessary data had been collected. In addition, I played a role in training
new research assistants in the administration of the cognitive assessments above. This
entailed closely observing their conduct of the assessments and offering targeted
feedback and instruction to refine their techniques. I ensured that they adhered to
standardized procedures and understood the nuances of each test. My guidance covered
key aspects such as the proper use of assessment tools, accurate recording of responses,
and effective engagement with participants. Furthermore, | provided insights on
managing potential challenges during assessments and maintaining ethical standards
throughout the process. This was essential in ensuring the reliability and validity of the

cognitive assessments.

Overall, during this period | acquired a substantial amount of experience working
directly with the community in which my research was embedded. | have performed
direct assessments of violence exposure and both cognitive and mental health outcomes
at different ages in this group of children. | therefore worked to understand the data |
have used to formulate and answer my thesis questions from assessment, through data
quality checking, analysis and write up stages, with additional insights gained from
working in this community for many years contributing to my ability to interpret my

findings meaningfully in this thesis.
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Chapter 5. Early Childhood Violence Exposure
Patterns in the DCHS

Final published version:

Tsunga, L., Lake, M., Halligan, S. L., Malcolm-Smith, S., Hoffman, N., Heron, J., Zar,

H., Fraser, A., Donald, K., & Stein, D. J. (2023). Early Childhood Violence Exposure

Patterns in The Drakenstein Child Health Study (DCHS). Wellcome open research, 8,
36. https://doi.org/10.12688/wellcomeopenres.18598.2

My contributions and those of my co-authors: | formulated the aims and methodology
of the study in partnership with my supervisors Abigail Fraser, Jon Heron and Kirsty
Donald. I performed all the analyses, with statistical advice and guidance given by Jon
Heron. Marilyn Lake contributed to data management. Sarah Halligan played a key role
in conceptualizing and designing the study and provided critical revisions of the
manuscript for intellectual content. Heather Zar serves as the principal investigator for
the main study. Dan Stein and Nadia Hoffman lead the psychosocial study aspects and
participated in revising the manuscript critically for intellectual content. Susan
Malcolm-Smith and Kirsty Donald as co-investigators were responsible for
implementation, training, and upholding quality assurance of the child assessments. |
wrote the first draft of the manuscript, which was then reviewed by all co-authors who
contributed conceptual and intellectual insights. Every author played a role in the

completion of the final manuscript.

Relevance to the thesis: This chapter addresses the second aim of the thesis,
investigating the violence exposure patterns of preschoolers in an LMIC. It describes
the patterns of childhood violence exposure in the DCHS, a multidisciplinary,
population-based birth cohort study investigating early-life psychosocial and
psychobiological factors that influence child health in South Africa as previously
described in Chapter 4. DCHS communities are of a low SES and experience highly
prevalent psychosocial risk factors such as high rates of HIV exposure (21%), maternal
psychological distress (20%) and depression (24%), high prevalence of alcohol use,

high rates violence including IPV (56%) and low employment rates and educational

131


https://doi.org/10.12688/wellcomeopenres.18598.2

achievement with approximately 6% of the mothers in the study having any tertiary
education and 73% unemployed at enrolment. The communities are generalisable to
others in South Africa and LMICs. The current Chapter lays the foundation for
subsequent analyses of violence exposure and developmental outcomes discussed in
Chapters 7 and 8. The Chapter explores the patterns of violence exposure in the DCHS
cohort at three timepoints, when the children were 3.5 years (N = 530), 4.5 years (N =
749) and 6 years of age (N=417). Through careful analyses of the CECV, | was able to

conceptualise a means to categorise aspects of violence captured in a meaningful way.
5.1. Background

As previously discussed in Chapter 1, the homicide rates of children under the age of 5
years in South Africa (14.0 and 11.7 per 100 000 for boys and girls, respectively) were
more than twice as high as the average for LMICs in 2002 (234). Moreover, the
estimated economic burden of violence against children in South Africa is high. In
2015, an estimated 2.3 million disability-adjusted life years (DALY's) were lost in South
Africa due to non-fatal violence against children, and 84,287 due to fatal child-focused
violence. The estimated economic cost of DALY lost to violence against children in
2015 was ZAR173 billion (USD 13.5 billion)—or 4.3% of the country’s gross domestic
product that year (408).

The causes of violence in South Africa are multifaceted. It is considered to be
embedded in the colonial history and legacy of apartheid as under the apartheid
government violence was widely accepted and normalised (391,409). Extensive
poverty, inequality, high unemployment rates together with a fragile law enforcement
system, the rise of urbanisation, poor housing and education outcomes all play a role in
the perpetuation of community violence (410,411). Furthermore, IPV and physical
disciplining methods such as corporal punishment are widely tolerated and accepted as
social norms and are intergenerationally transferred. For example, in one study, 58% of
South African caregivers reported having smacked their children at least once and 33%
reported using an object such as a belt (412). A cycle of vulnerability to violence may
also exist, with maltreatment among mothers in childhood being linked with an
increased risk of experiencing IPV in pregnancy, and adulthood (outside of pregnancy)
(413). Sex differences in violence exposure types have also been reported, where
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teenage boys have a higher risk of becoming victims of homicide and community
violence than girls (414).

Despite compelling evidence of substantial violence exposure among South African
youth, and in other LMIC populations, substantial gaps exist in our knowledge. First,
existing studies have focused on adolescents rather than younger children, with little
evidence on preschool children in particular. Second, most work has been cross-
sectional, with few longitudinal studies. Understanding how patterns of violence
exposure may change with age is relevant to developing targeted prevention strategies.
Third, studies have often focused on single forms of violence exposure (e.g., IPV), and
there is a need to explore a range of direct and indirect forms of trauma exposure to
provide a full picture of the risks to children. Relatedly, there is limited research on
polyvictimisation - the phenomenon where individuals are exposed to multiple forms of
trauma - despite evidence that polyvictimisation is a particular risk factor for poor child
outcomes (119,120,415-418). Finally, little work has described sex differences in
exposure to violence, which may be important to consider in the development of
targeted intervention strategies. In sum, a better understanding of research investigating
the exact patterns of violence exposure in the day-to-day lives of preschool children is
needed. This is essential in South Africa where interpersonal violence is particularly
high.

| addressed the above research gaps using a longitudinal South African birth cohort, the
DCHS, which provides a unique resource for doing so. Previous studies using the
DCHS cohort found high levels of IPV and childhood trauma among mothers (390).
Here | explored the violence exposure patterns in the DCHS children born to these
mothers, who consisted of males and females aged between 3 to 6 years, and where both
direct and indirect forms of violence were longitudinally measured across 3 different
time points. I also examined sex differences in exposure patterns as well as the extent of

polyvictimisation in this young age group.
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5.2. Research methods
5.2.1. Study design

As discussed in more detail in Chapter 3, the current analyses were nested in the
DCHS, a longitudinal study employing a multidisciplinary approach to investigate the
early-life determinants of child health in two peri-urban communities in the Drakenstein
sub-district of the Cape Winelands, Western Cape, South Africa (396). Longitudinal
measurements of risk factors in seven domains (environmental, infectious, nutritional,
genetic, psychosocial, maternal and immunological) are used to investigate child health
in addition to maternal and paternal health. The early-life component of the study
centres on a wide range of developmental outcomes in domains that include physical
health and growth as well as neurodevelopmental, cognitive and psychological health
(419). Here I provide an overview of the methods relevant to the current Chapter’s

objectives .
5.2.2. Study setting

The study population is characterised by SES and multiple psychosocial risk factors are
prevalent, such as single-parent households, high rates of psychological distress and
violence exposure, HIV and illicit drug use, high levels of violence and IPV (399) and
low levels of employment and educational achievement (420). The population is a
stable one, with low immigration or emigration and over 90% of the inhabitants use the
public health care systems. In view of the factors above, the DCHS cohort can be

considered representative of other South African and LMICs peri-urban communities.
5.2.3. Participants

Pregnant women were recruited whilst attending one of the two primary healthcare
clinics in the area, between March 2012 and March 2015. Pregnant women were
enrolled if they were at least 18 years of age, received their antenatal care at either of
the two clinics and planned on remaining in the area for at least one year. Mothers who
consented were enrolled at 20-28 weeks’ gestation and mother-child dyads have been
followed longitudinally; to date, the oldest children are 10 years of age. At enrolment,

mothers provided informed written consent and were further re-consented annually after
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childbirth. Mother-child dyads attended follow-up visits at the two clinics and Paarl
Hospital (420). Trained study staff from the community guided the informed consent
process with the mothers in the mothers’ language of choice, isiXhosa, Afrikaans or

English.

A total of 1137 mother-child dyads were enrolled in the study, from these, four mothers
had twins and one had triplets. Therefore, the total number of children who were
enrolled in the study is 1143. Due to attrition (see Figure 5.1 for details), the current
sample in the DCHS is 980. All the children were born at the main hospital and child
sex was established at birth. Here and in the rest of the Thesis results Chapters, sex,
classified as female or male, refers to a set of biological attributes in humans linked
with physical and physiological features including chromosomes, gene expression,

hormone function and reproductive/sexual anatomy (421).

5.2.4. Procedures and data collection measures

1.1.1.1.  Sociodemographic characteristics

A questionnaire adapted from the South African Stress and Health (SASH) Study (422)
was used to collect data on sociodemographic variables such as household income,
employment status and education. The questionnaire was administered by trained study
staff in interview format antenatally at 28 to 32 weeks’ gestation and during annual

study visits.
1.1.1.2.  Violence Exposure

The CECV is a parent-report measure comprised of 35 items assessing the children’s
lifetime exposure to domestic, school and community violence adapted from the
Richter’s Things I’ve seen and heard checklist (423).

A standard forward and backward approach (404) was used to translate the measure
from English to isiXhosa and Afrikaans. Translations were further cross-checked with
study staff based in study communities to ensure that the appropriate dialect was used.
The measure was administered by trained research assistants in Afrikaans for the
Afrikaans-speaking participants and isiXhosa through the aid of interpreters for the

isiXhosa-speaking participants. An interview format was adopted due to the low levels
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of literacy in the sample, such that caregivers were afforded the means to request for

clarification when needed.

The CECV version used in the study was adapted to more correctly target the South
African population (424,425) as well as the study focus. It has shown good
psychometric properties such as good internal reliability in previous South African
studies such as r = .93 (424), r =.86 (426) and r = .85 - .87 (427). The checklist is
coded on a four-point Likert scale rating the frequency of exposure ranging from “0”
(never), to “3” (many times). Here | collapsed the responses to create a binary yes/no
indicator of exposure for each item by combining exposure to violence ratings “once”,
“a few times” and “many times” to indicate “yes” to violence exposure and retained the
rating “never” as an indication of no exposure. This was done to create subscales and a
total exposure score, that clearly reflect the number of types of violence exposures, as

opposed to conflating exposure frequency and type.

The total exposure score (Overall Violence Exposure, a = 0.88) was generated from the
CECV by summing over the 35 items with high scores indicating a greater frequency of
exposure (range 0-35). | also created four subscales from the CECV items to
characterise violence exposure patterns in this cohort, namely, Witnessing Community
Violence (10 items, oo =.72), Community Victimisation (8 items, a =.75), Witnessing
Domestic Violence (6 items, a. =.75) and Domestic Victimisation (11 items, a =.79)
consistent with previous studies that used this measure (426,428). | defined

polyvictimisation as a score of 1+ on two or more subscales.

5.2.5. Ethical considerations

All procedures performed were in accordance with the ethical standards of the Medical
Research Council in South Africa and with the Helsinki Declaration (2013). The study
protocol including consent forms was approved by the Faculty of Health Sciences
Research Ethics Committee, University of Cape Town (401/2009), and by the Western
Cape Provincial Research committee (2011RP45). Given the content of the CECV
scale, a key obligation in the study was to flag instances of abuse, trauma and mental
health issues. An active referral system was in place for both mothers and children
supported by close relationships between study staff and provincial health staff.

Furthermore, all women participating in the study, regardless of specific mental or
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physical health problems, were informed about social and support service providers

available to them.
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5.2.6. Data analysis

| performed data analysis using R Statistical Software (version 4.0.2) and R Studio
(version 1.3.1073) for Mac. Given that the exact timing of violence exposure was not
measured, each timepoint was cross-sectionally analysed. Prevalence of Overall
violence Exposure and subtypes of violence were descriptively summarised using
counts and proportions. | examined the distributions of subscales and Overall violence
Exposure using the Shapiro-Wilk test of normality. The frequency of polyvictimisation
was also explored. Chi-square analyses were conducted to explore sex and

sociodemographic differences in violence exposure.
1.1.1.3. Missing Data

Item nonresponse occurred on the CECV scale in some of the cases where the CECV
was completed at each visit. At the 3.5-year visit (N = 530), 3 cases (0.6%) had
incomplete data, at the 4.5-year visit (N = 749), 2 cases (0.3%) had incomplete data and
at the 6-year visit (N = 417), 9 cases (2.2%) had incomplete data (Figure 5.1). In these
cases, item nonresponse was handled by imputing missing values using the single modal
imputation method for each measurement occasion separately. Modal imputation was

carried out using Base R functions of R Statistical Software (version 4.0.2)
5.3. Results

The sample sizes at each age/visit differ from the current total DCHS sample (N = 980).
This is due to late CECV data collection initiation at the first study visit (age 3.5), data
collection interruptions at the 6-year visit due to the COVID-19 pandemic, and non-
response at any one of the time points. Only 203 children had CECV data at all 3 visits
(Figure 5.1). Participants’ sociodemographic characteristics are summarized in Table
5.1. Most of the households are from a low SES, with 49% having a monthly household
income between 1000-5000 ZAR (62 - 310 USD), and 38% earning less than 1000 ZAR
(62 USD) per month. Many children came from single-parent households and lived with
on average 4 to 5 people. Furthermore, mothers reported high levels of unemployment

and low levels of educational attainment.



Table 5.1 Demographic profiles and baseline descriptive statistics of the sample stratified by visit

3.5years (N =530) 4.5years(N=749) 6years(N=417) Subsample(N=203)

Full cohort (N =1137)

Sex

Female 262 (49%) 371 (50%) 198 (48%) 95 (47%)
Average household income per month

<1000 ZAR (62 USD) 179 (34%) 272 (36%) 162 (39%) 76 (37%)
1000-5000 ZAR (62 - 310 USD) 282 (53%) 388 (52%) 199 (48%) 97 (48%)
>5000 ZAR (310 USD) 69 (13%) 89 (12%) 56 (13%) 30 (15%)
Mother’s Education

Primary 38 (7%) 60 (8%) 42 (10%) 8 (9%)
Some Secondary 292 (55%) 411 (55%) 213 (51%) 100 (49%)
Completed Secondary 171 (32%) 235 (31%) 146 (35%) 75 (37%)
Any tertiary 29 (6%) 43 (6%) 16 (4%) 10 (5%)
Mother's Employment Status

Unemployed 388 (73%) 560 (75%) 313 (75%) 149 (73%)
Mother’s Partnership status

Married/cohabiting 223 (42%) 301 (40%) 164 (39%) 77 (38%)
Number of people in the household

Median (IQR) 4(3-6) 5 (3-6) 4 (3-6) 4(3-6)

550 (48%)
430 (38%)
553 (49%)
154 (14%)
86 (8%)
606 (53%)
372 (33%)
73 (6%)
831(73%)

458 (40%)

4 (3-6)




The distribution of characteristics was similar in participants who attended the 3.5, 4.5-
and 6-year clinics, the 203 children with CECV data at all 3 visits and the cohort

overall.
5.3.1. Violence exposure patterns

The proportions of children exposed to any form of violence, as well as subscale scores
and item level exposure by age at measurement are presented in Table 5.2. Exposure to
any form of violence by each of the visits was 72%, 75% and 76%, at ages 3.5, 4.5 and
6 years respectively. Witnessing Community Violence was the most prevalent trauma:
(62%, 67% and 69%), followed by Domestic Victimisation (24%, 23% and 31%),
Witnessing Domestic Violence (28%, 24% and 21%) and Community Victimisation (9%,
9% and 14%). Similar prevalence rates are reported in the subsample (N = 203) of those

participants consistently seen at all visits, see Supplementary Table 5.1.

Looking at all three time points, the most prevalent exposures in the Witnessing
Community Violence subscale were hearing gunshots (38% - 48%) and seeing someone
beaten up in the neighbourhood (41% - 46%). In the Community Victimisation subscale,
the most common exposure was House robbery occurring whilst the child was present
(4% - 8%). Seeing grownups fighting (18% - 26%) was the most common exposure in
the Witnessing Domestic Violence subscale. The most prevalent Domestic Victimisation
subtypes were the child being hit by a stick, belt or another hard item at home (6% -
13%), the child being shouted at fiercely and loudly by a family member (8% - 11%)

and child being called horrible names by someone at home (8% - 13%).

Table 5.3 provides summary statistics (proportion exposed, median, IQR and range) for
the overall violence score and subscales by age and sex. The only evidence for sex
differences was seen for reported exposure to Domestic Victimisation by age 4.5, where

more boys than girls had reports of exposure (28% vs. 17%).

Table 5.4 provides frequencies of violence exposure by marital status, household
income and age. There was no evidence of associations between violence exposure and

maternal marital status or social economic status (indicated by household income).



Table 5.2 Prevalence of exposure to specific violence types at each study visit

3.5 years

(N = 530)

4.5 years

(N = 749)

6 years

(N = 417)

Exposure at Least Once

Exposure to any form of violence

Witnessing community violence

383 (72.3%)
329 (62.1%)

562 (75.0%)
499 (66.6%)

318(76.3%)
287 (68.8%)

Heard gunshots 199 (37.5%) 315 (42.1%) 201 (48.2%)
Seen someone beaten up in the neighbourhood 219 (41.3%) 341 (45.5%) 184 (44.1%)
Seen dead body in the neighbourhood 35 (6.6%) 64 (8.5%) 39 (9.4%)
Seen somebody point a gun at another in the 0 0 0
neighbourhood 31 (5.8%) 42 (5.6%) 34 (8.2%)
Seen somebody get shot in the neighbourhood 8 (1.5%) 22 (2.9%) 22 (5.3%)
Segn somebody point a knife at another in the 75 (14.2%) 119 (15.9%) 72 (17.3%)
neighbourhood

Seen somebody get stabbed in the neighbourhood 47 (8.9%) 65 (8.7%) 50 (12.0%)
Seen someone forced to do something sexual 0 0 0
neighbourhood 3 (0.6%) 1(0.1%) 7 (1.7%)
Child known someone killed by another 15 (2.8%) 30 (4.0%) 22 (5.3%)
Seen someone being Killed by another person elsewhere 7 (1.3%) 11 (1.5%) 9 (2.2%)
Community victimisation 45 (8.5%) 68 (9.1%) 58 (13.9%)
House robbery child present 24 (4.5%) 27 (3.6%) 34 (8.2%)
Someone threatened to beat up the child at school or creche 12 (2.3%) 14 (1.9%) 22 (5.3%)
Someone threatened to beat up the child elsewhere 12 (2.3%) 15 (2.0%) 13 (3.1%)
Child been beaten up elsewhere 7 (1.3%) 22 (2.9%) 13 (3.1%)
Someone elsewhere threatened to Kill the child 1 (0.2%) 3 (0.4%) 4 (1.0%)
gr(])ir;zjeone at school or creche threatened to shoot or stab the 2 (0.4%) 1(0.1%) 7 (L.7%)
Someone elsewhere threatened to shoot or stab the child 2 (0.4%) 1 (0.1%) 5 (1.2%)
Someone shot or stabbed the child elsewhere 2 (0.4%) 1 (0.1%) 4 (1.0%)
Witnessing domestic violence 147 (27.7%) 179 (23.9%) 86 (20.6%)
Seen grownups at home hit each other 138 (26.0%) 169 (22.6%) 73 (17.5%)
Seen somebody point gun at another at home 10 (1.9%) 5 (0.7%) 10 (2.4%)
Seen someone at home get stabbed 21 (4.0%) 22 (2.9%) 22 (5.3%)
Seen someone at home get shot 3 (0.6%) 2 (0.3%) 5(1.2%)
Seen someone forced to do something sexual 2 (0.4%) 2 (0.3%) 9 (2.2%)
Seen someone being killed by another person at home 2 (0.4%) 7 (0.9%) 6 (1.4%)
Domestic victimisation 125 (23.6%) 169 (22.6%) 130 (31.2%)
Someone threatened to beat up the child at home 12 (2.3%) 15 (2.0%) 25 (6.0%)
Child been beaten up at home 12 (2.3%) 16 (2.1%) 15 (3.6%)
Someone at home threatened to kill the child 4 (0.8%) 3 (0.4%) 8 (1.9%)
Family member threatened to shoot or stab the child 1 (0.2%) 1 (0.1%) 5 (1.2%)
Someone shot or stabbed the child at home 2 (0.4%) 3 (0.4%) 4 (1.0%)
Someone made the child do something sexual 5 (0.9%) 6 (0.8%) 10 (2.4%)
Family member shouts at the child fiercely and loudly 60 (11.3%) 60 (8.0%) 39 (9.4%)
Qﬂ?/gne at home used a stick or belt or hard item to hitthe 5, (6.4%) 50 (6.7%) 54 (12.9%)
Anyone at home hit the child so hard they were hurt 19 (3.6%) 26 (3.5%) 23 (5.5%)
GZK?SZﬁtt home said the child would be sent away or 12 (2.3%) 17 (2.3%) 31 (7.4%)
Anyone at home called the child horrible names 43 (8.1%) 66 (8.8%) 53 (12.7%)
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5.3.2. Prevalence of Polyvictimisation

Table 5.5 reports rates of polyvictimisation in the sample by each visit. By the age of 6
years, 49% of participants who were exposed to some form of violence, were exposed to
multiple types of violence. Furthermore, sex differences were observed at the 4.5-year
visit, where more boys (37%) experienced significantly more lifetime polyvictimisation
than girls (31%).
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Table 5.3 Prevalence of forms of violence by each visit stratified by sex

3.5 Years (N =530)

4.5 Years (N = 749)

6 Years (N = 417)

Female Male p-value Female Male p-value Female Male p-value
(n=262) (n =268) (n=2371) (n=2378) (n=198) (n=219)
Overall Violence Exposure
Exposed 179 (68%) 203 (77%) 0.07 273 (74%) 288 (76%) 0.46 148 (75%) 164 (75%) 1.00
Min / Max 0/35 0/15 0/14 0/35 0/34 0/35
Med (IQR) 1(0;3) 2(1;3) 1(0;2) 2(1;3) 1(1;3) 2(1;4)
Witnessing Community Violence
Exposed 153 (58%) 175 (65%) 0.12 237 (64%) 261 (69%) 0.16 129 (65%) 154 (70%) 0.31
Min / Max 0/10 0/8.0 0/6 0/10 0/9 0/10
Med (IQR) 1(0;2) 1.0 (0;2) 1(0;2) 1(0;2) 1(0;2) 1(0;3)
Community Victimisation
Exposed 19 (7%) 24 (9%) 0.58 28 (8%) 39 (10%) 0.23 19 (10%) 32 (15%) 0.16
Min / Max 0/8 0/3.0 0/2 0/8 0/8 0/8
Med (IQR) 0 (0;0) 0 (0;0) 0 (0;0) 0 (0;0) 0(0;0) 0(0;0)
Witnessing Domestic Violence
Exposed 66 (25%) 80 (30%) 0.27 82 (22%) 96 (25%) 0.33 39 (20%) 41 (19%) 0.90
Min / Max 0/6 0/4 0/4 0/6 0/6 0/6
Med (IQR) 0(0;1) 0(0;1) 0 (0;0) 0(0;1) 0(0;0) 0(0;0)
Domestic Victimisation
Exposed 54 (21%) 69 (26%) 0.19 64 (17%) 104 (28%) 0.001 51 (26%) 73 (33%) 0.11
Min / Max 0/11 0/6 0/5 0/11 0/11 0/11
Med (IQR) 0 (0;0) 0(0;1) 0 (0;0) 0(0;1) 0(0;1) 0(0;1)

p-value: Chi-square test



Table 5.4 Violence exposure by marital status and household income (p-value: Chi-square test)

Overall Violence Exposure Witnessing Community ~ Community Victimization Witnessing Domestic Domestic Victimization

Violence Violence
3.5 years (N =530)
Exposed (n = 382) p-value Exposed (n = p-value Exposed (n=43) p-value Exposed (n = p-value  Exposed (n=123) p-value
328) 146)
Mother's Marital Status
Married/cohabiting (n =223) 170 (76%) 0.09 143 (64%) 0.41 22 (10%) 0.27 65 (29%) 0.55 54 (24%) 0.72
Single (n = 307) 212 (69%) 185 (60%) 21 (7%) 81 (26%) 69 (22%)
Household Income
< R1000/m (n = 179) 133 (74%) 0.59 121 (68%) 0.15 10 (6%) 0.15 46 (26%) 0.62 40 (22%) 0.54
R1000-5000/m (n = 282) 198 (70%) 167 (59%) 24 (9%) 78 (28%) 70 (25%)
>R5000/m (n = 69) 51 (74%) 40 (58%) 9 (13%) 22 (32%) 13 (19%)
4.5 years (N = 749)
Exposed (n = 561) Exposed (n = Exposed (n = 67) Exposed (n = Exposed (n = 168)
498) 178)
Mother's Marital Status
Married/ cohabiting (n =301) 230 (76%) 0.49 202 (67%) 0.83 23 (8%) 0.37 78 (26%) 0.30 61 (20%) 0.28
Single (n = 448) 331 (74%) 296 (66%) 44 (10%) 100 (22%) 107 (24%)
Household Income
< R1000/m (n = 272) 207 (76%) 0.82 185 (68%) 0.65 26 (10%) 0.50 58 (21%) 0.49 64 (24%) 0.09
R1000-5000/m (n = 388) 287 (74%) 252 (65%) 36 (9%) 97 (25%) 77 (20%)
>R5000/m (n = 89) 67 (75%) 61 (69%) 5 (6%) 23 (26%) 27 (30%)
6 years (N = 417)

Exposed Exposed Exposed Exposed Exposed

(n=312) (n=283) (n=51) (n=80) (n=124)
Mother's Marital Status
Married/ cohabiting (n = 164) 125 (76%) 0.68 113 (69%) 0.80 19 (12%) 0.87 30 (18%) 0.81 50 (30%) 0.87
Single (n = 253) 187 (74%) 170 (67%) 32 (13%) 50 (20%) 74 (29%)
Household Income
< R1000/m (n = 162) 118 (73%) 0.21 103 (64%) 0.17 22 (14%) 0.77 29 (18%) 0.61 41 (25%) 0.16
R1000-5000/m (n = 199) 156 (78%) 144 (72%) 22 (11%) 42 (21%) 68 (34%)
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Overall Violence Exposure Witnessing Community ~ Community Victimization Witnessing Domestic Domestic Victimization

Violence Violence
>R5000/MAR Y 2R imisation 0 3.5 years (N.= 530) 0 45 UEE 0N = 740) 0 6 years (N =417 0
Female Male p-value Female Male p-value Female Male p-value
(n =262) (n = 268) (n=2371) (n=2378) (n=198) (n=219)
Any 80 (31%) 99 (37%) 0.14 105 (28%) 145 (38%) 0.00 64 (32%) 91 (42%) 0.06

Polyvictimisation
Number of different types of violence exposure

None 82 (31%) 65 (24%) 0.32 98 (26%) 89 (24%) 0.01 48 (24%) 51 (23%) 0.25
One type 98 (37%) 104 (39%) 168 (45%) 143 (38%) 84 (42%) 72 (33%)

Two types 52 (20%) 60 (22%) 75 (20%) 91 (24%) 42 (21%) 56 (26%)

Three types 24 (9%) 32 (12%) 27 (%) 41 (11%) 18 (9%) 29 (13%)

Four types 6 (2%) 7 (3%) 3 (1%) 14 (4%) 6 (3%) 11 (5%)

Table 5.5 Prevalence of polyvictimization stratified by sex

p-value: Chi-square test
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5.4. Discussion

In this South African birth cohort, | found that a large proportion of children (72%-
75%) were exposed to direct and indirect violent experiences in their homes as well as
in the community from a very young age with substantial numbers experiencing
polyvictimization. Boys and girls were similarly exposed to violence overall, but there
was some evidence that boys were more vulnerable to Domestic Victimisation and

polyvictimization by age 4.5 years of age.

By the age of 3.5 years, 72% of the children in this cohort had been exposed to some
form of violence with Witnessing Community Violence as the most prevalent form of
violence reported. This is consistent with the reports of high homicide rates and gang-
related violence in the Western Cape region (429). Other studies with older children in
the Western Cape also reported high exposure to community violence. One study found
that 98.9% of their sample (aged 12-15 years) had witnessed community violence (428)
whilst another found that 84.1% of their sample (Mean age = 14.2 years) had been
exposed to violence (430). A study providing national estimates of trauma exposure in
South African adults also found high levels of witnessing violence (431), suggesting
that this form of trauma is potentially pervasive across the life span in some South

African contexts.

Domestic violence was also commonly reported, consistent with earlier reports on IPV
during pregnancy in this cohort (432). Similar prevalence estimates (20% - 31%) were
reported on average for both witnessed domestic violent acts as well as violent acts
directed at the child at home. Finding that reports of witnessed domestic violence
decreased with age, unlike the other forms of violence, may however suggest
underreporting of IPV. IPV and domestic violence are typically considered private
matters and rely on people feeling able to divulge this sensitive information.
Nonetheless, child exposure to IPV is limited, despite its occurrence; or many
caregivers may be of the impression that their children are not being exposed to
violence in the home, nor attending to or being affected by the incidences of IPV and
domestic violence in the family. Furthermore, children’s social-emotional and cognitive
development becomes more apparent to caregivers as the children grow older such that
parents may appreciate the impact of domestic violence on the children and as such



underreport children’s exposure to it. Additionally, it is possible that caregivers under-
estimate the extent to which young children are aware of the violence occuring in parts
of the home or after the child has gone to bed. Indeed previous studies have found
descripencies between parent and child reports of domestic violence exposure (433,434)
. Alternatively, it is also possible that children in the DCHS sample were witnessing less
violence with age, given that younger children require more attention which places
strain on caregiver relationships subsequently resulting in domestic violence. As such

children may be at a greater risk of witnessing domestic violence at younger ages.

Although Community Victimisation is the least prevalent form of reported violence
exposure in these early years, it is likely to increase in prevalence as the children get
older and spend more time outside the home. Indeed other studies conducted in South
Africa in older children found this type of violence highly prevalent in adolescents
(435,436). The finding that a majority of children were exposed to community violence
from as young as 3.5 years of age is particularly concerning, given associations between
community violence exposure and later aggression (437), other mental health problems
including posttraumatic stress disorder (PTSD) and internalising and externalizing

behavioural problems in children and adolescents, respectively (438).

Polyvictimisation was reported in this cohort, especially at the 6.5-year visit, where
49% of the children were reported to have been exposed to more than one type of
violence, while at the 3.5- and 4.5-year visits the prevalence rates were 34% and 33%
respectively. The higher prevalence at the later visit is possibly a result of older children
being exposed to different settings beyond the family home such as school and the
community where they may experience violence in these contexts in addition to that in
the domestic environment. Indeed, even higher polyvictimisation prevalence has been
reported in older children, for example, 93% of adolescents aged 12-15 years reported
experiencing polyvictimisation in a Cape Town study (428) whilst another more recent
national South African study reported polyvictimisation in 64% adolescents aged 15 -
17 years (439). Finding high rates of polyvictimisation in this sample of such young
children is important, given that research has shown that polyvictimisation may
contribute to the experience of cumulative stress, aggravating later health outcomes and

potentially altering developmental trajectories (440,441). Furthermore,
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polyvictimisation has been found to be a stronger risk factor for mental health problems

than single forms of victimization (see review (442).

More boys than girls in this cohort were reportedly exposed to polyvictimisation by age
4.5 years. Studies have reported mixed findings regarding the relationship between sex
and children’s exposure to violence. While the current study used parent reports, other
studies using self-report measures also found that older boys reported more exposure to
violence than girls (428,436,443,444) whilst others found no differences in reported
exposure to violence (341,415,445). Although research on sex differences in
polyvictimization prevalence patterns is very limited, one other study also found that
polyvictimization was higher in boys in their sample of adolescents aged 1215 years
living in Cape Town (428). Differential socialization of the sexes may explain this
discrepancy as boys may be less protected than girls allowing them to spend more time
outside the home, making them more vulnerable to other forms of violence. There was
also some evidence in the study that boys experience more domestic victimisation,
suggesting there could also be differences in parental perceptions of the suitability of
harsh discipline practices for boys versus girls. Some studies have shown that boys are
punished more frequently than girls due to differences in gender roles and expectations
between the two sexes (see review: (446)). Here, gender refers to the socially
constructed roles, behaviours and identities of female, male and gender-diverse people
(421).

South Africa’s political history of oppression and the structural and socioeconomic
inequalities that have persisted in society are likely to contribute to the high levels of
violence in these communities. These rates of violence exposure may not be
generalisable to all South African communities. However, this cohort is representative
of many communities in LMICs, with high rates of poverty, unemployment, and low
levels of educational attainment among women. Given that the majority of studies
reporting on children’s exposure to violence have mostly used samples of older children
(428,436,443,444,447,448) finding that violence exposure is common in this sample of
pre-schoolers suggests that many children experience the persistent threat of violence

throughout the life course and importantly, during early formative years.

Finding no evidence of associations between violence exposure and maternal marital

status or socioeconomic status in this cohort suggests that children in the current study
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are similarly exposed to violence regardless of their background. This may be expected
given that the DCHS children live in similar contexts where community violence is a
common phenomenon. Furthermore, certain types of violence such as IPV and corporal
punishment are widely accepted in the South African society (449). As such, children in
this sample are exposed to similar rates of domestic violence regardless of their

mother’s socioeconomic context.

Notably, violence exposure in early childhood occurs during sensitive and critical
periods of development lasting from infancy to adolescence and can disrupt brain
development and consequently impacting affective and neurocognitive systems (105).
Young children such as those in the DCHS sample experiencing violence during this
period have increased risk of short term and long term poor developmental outcomes
such as impaired socio-emotional development, mental health problems, poor cognitive
functions and physical health problems in adulthood (see reviews: (16,19,40,215)).
Previous research has highlighted the early childhood period as a key developmental
stage where violence exposure occurring here is associated with greater health problems
than violence occurring in other periods (275,450,451). This is important given that
existing literature investigating violence exposure has focused particularly on
adolescents and adults, neglecting young children. As such, this, together with the
current study’s findings, emphasize the need for closer attention to be paid to young
children such as those in the DCHS, whose development is taking place in violent
contexts. Notably, this descriptive study has provided context for future research to
investigate the relationships between violence exposure and socio-emotional, mental

health and cognitve outcomes in young children in the DCHS and similar settings.

The findings of this study should be considered in view of some methodological
limitations. Firstly, only a subsample of children was consistently seen at all three visits,
such that the sample sizes differ at each visit and comprise different children. Secondly,
there is no information about the exact timing of exposure to violence. Thirdly, given
that violence exposure relied on caregiver reports and recall; exposure was likely
underreported due to social desirability biases. This is a common limitation of studies
that examine trauma exposure or maltreatment in children given that young children are
unlikely to be developmentally capable of understanding the concept of a ‘violent act’

and reporting it adequately (452). Furthermore, obtaining reports of violence exposure
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from young children may risk re-traumatising them. The high prevalence rates of
violence exposure reported are particularly important given the likelihood of
underreporting in some domains. Fourthly, given that the 6-year visit had the smallest
sample, the power to detect sex differences in polyvictimisation exposure patterns is
limited. Lastly, the study did not capture racial discrimination, another type of violence
children in the DCHS communities may be experiencing given the persistent occurrence
of racial discrimination in South Africa (453). Future research is needed to investigate

the prevalence of this phenomenon in young South African children.

5.5. Conclusion

These findings further highlight the high levels of violence exposure in South African
children. They indicate that many pre-schoolers in the DCHS sample experience a
pervasive threat of danger in their homes and communities. Interventions aimed at the
community, family and individual levels, are crucial, not only to stop the cycle of
violence but to help children deal with this trauma. Interventions aimed at building
resilience in children may help them adapt psychologically. Over and above this,
systematic factors that likely contribute to this picture such as poverty, socioeconomic
inequality, high unemployment rates, low levels of educational attainment and weak

police enforcement need to be mitigated to change this picture.
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5.6. Supplementary

Supplementary Table 5.1 Prevalence of violence exposure in subsample

3.5 years

4.5 years

6. years

Subscales
Overall Violence Exposure
Witnessing Community violence

Community victimisation
Witnessing Domestic Violence
Domestic Victimisation

153 (75.4%)
132 (65.0%)
12 (5.9%)
56 (27.6%)
49 (24.1%)

N=203

148 (72.9%)
136 (67.0%)
16 (7.9%)
46 (22.7%)
45 (22.2%)

146 (71.9%)
134 (66.0%)

26 (12.8%)
36 (17.7%)
59 (29.1%)

Values indicate proportions of those with reports of violence exposure only
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Chapter 6. Exposure to Violence and Mental Health
Outcomes Among Preschoolers in a South African

Birth Cohort

Manuscript submitted to Research on Child and Adolescent Psychopathology,

Tsunga, L., Heron, J., Lake, M., Halligan, S. L., Malcolm-Smith, S., Hoffman, N., Zar,
H., Fraser, A., Stein, D. J., & Donald, K.A. Exposure to Violence and Mental Health

Outcomes Among Pre-schoolers in A South African Birth Cohort.

My contributions and those of my co-authors: | formulated the aims and methodology of
the study in partnership with my supervisors Abigail Fraser, Jon Heron and Kirsty
Donald. I performed all the analyses, with statistical advice and guidance given by Jon
Heron. Marilyn Lake contributed to data management. Sarah Halligan contributed to
concept and design and revising the manuscript critically for intellectual content. Heather
Zar serves as the principal investigator for the main study. Dan Stein and Nadia Hoffman
lead the psychosocial study aspects and participated in revising the manuscript critically
for intellectual content. Susan Malcolm-Smith and Kirsty Donald as co-investigators
were responsible for implementation, training, and upholding quality assurance of the
child assessments. | wrote the first draft of the manuscript, which was then reviewed by
all co-authors who contributed conceptual and intellectual insights. Every author played

a role in the completion of the final manuscript.

Relevance to the thesis: This chapter addresses the third aim of the thesis, investigating
the relationship between exposure to various forms of violence and mental health
problems in preschooolers in an LMIC. The previous Chapter explored the violence
exposure patterns of children in the DCHS, finding high prevalence of violence,
especially witnessing community violence and sex-differences in exposure to domestic
victimisation. In the current Chapter, | used multiple linear regression analyses to
investigate associations between the types of violence captured in the previous chapter
using CECV at age 4.5 years and internalising and externalising behaviour problems at

ageb years, measured using the CBCL in the DCHS.
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6.1. Background

As detailed in Chapter 1-3, Exposure to violence has been found to be associated with
poor mental health among school-aged children, adolescents and adults living in HICs.
A large body of research has linked domestic victimisation (i.e. maltreatment) to both
internalising (e.g., depression, anxiety) and externalising (e.g., aggressive behaviours)
behaviour problems (14,112,454). Childhood exposure to IPV has been linked to
behavioural problems (see reviews: (116,455) in children and adolescents. A meta-
analysis investigating the relationship between community violence and mental health
across individuals aged 3 — 25 years, found a stronger association between community
violence and externalising behaviour problems than internalising behaviour problems
(16). Findings from the review in Chapter 3 also indicated that different subtypes of
violence potentially have differential associations with mental health problems in
childhood.

Studies investigating the relationship between exposure to domestic victimisation, IPV
or community violence and both internalising and externalising behaviours in children,
have however neglected pre-schoolers, especially those living in LMICs. For example,
of the 114 studies reviewed by a previous review (16), only six studies assessed mental
health outcomes in pre-schoolers, and only one of these studies was conducted in a
LMIC setting. This pattern is also observed in the review in Chapter 3.This omission is
important, as studies investigating time-dependent effects of violence exposure across
the lifespan have highlighted the preschool years as a sensitive developmental period
where domestic victimisation predicts later mental health problems (345,456,457).
Importantly, children in LMICs may experience a significantly higher burden of
violence than those living in HICs (458,459).

Existing studies have demonstrated that polyvictimisation, i.e. exposure to multiple
types of violence, further increases the risk for subsequent psychopathology (118).
Furthermore, a dose-response relationship has been found between the number of forms
of violent experiences (i.e., domestic victimisation, IPV, peer victimisation) and
psychopathology indicators, including overall psychological distress, externalising, and
internalising behaviour problems (see reviews: (118,119)). However, again, the
evidence mainly focuses on older children and adolescents from HICs. Out of the 22

studies reviewed by one of the reviews, eight included pre-schoolers and only one was
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conducted in an LMIC (118). In a review of studies investigating polyvictimisation in
children and adolescents in LMICs, only three studies were conducted with a preschool
sample (119).

In this study, I therefore examined associations between lifetime exposure to violence in
early childhood (assessed at 4.5 years of age) and mental health at 5 years of age in
participants of the DCHS. It was observed in Chapter 5, that children in the DCHS
experience a high burden of violence.

First, I examined associations of lifetime general violence exposure and exposure to
specific types of violence assessed at 4.5 years of age with internalising and
externalising behaviour problems at 5 years of age. Based on observations from older
children and adolescents, | hypothesised that there would be an association between all
forms of violence exposure by 4.5 years and both internalising and externalising
behaviour problems at age 5. | also hypothesised that associations between exposure to
witnessing community violence and mental health would be stronger for externalising
than internalising behaviour problems according to previous literature. Second, |
investigated whether there were linear dose-response relationships between
polyvictimisation (i.e., the number of types of violence experienced) and internalising

and externalising behaviour problems in the preschool sample.

6.2. Method
6.2.1. Population

The broader methods of the DCHS are detailed in Chapter 4. Here | briefly describe the
DCHS methods relevant to the current analyses. The DCHS is a prospective birth
cohort, that applies an interdisciplinary approach to understanding factors that influence
child health and development in the Drakenstein sub-district of the Cape Winelands,
Western Cape, South Africa (393). Pregnant women were recruited between 2012 and
2015 at 2028 weeks’ gestation and mother-child dyads were prospectively followed up
until at least the child was 10 years old. Here, | focussed on children’s lifetime exposure
to violence assessed at age 4.5 years and internalising and externalising behaviour
problems at 5 years of age. Currently, 980 children and 970 mothers are active in the

cohort (see Figure 6.1).
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6.2.2. Measures

DCHS maternal and child measures have been previously described (400,460) and

included the following:
1.1.1.1.  Child Exposure to Violence

Violence exposure was assessed using the CECV which captures lifetime exposure to
community and domestic violence (423) as previously described in Chapter 5. The
CECV version used in this study has been adapted to fit a South African context and has
shown good reliability in previous studies (388,424,461). The CECV was translated
from English to Afrikaans and isiXhosa using a forwards and backwards approach. The
translations were cross-checked by DCHS staff fluent in the relevant languages, based
in the study communities, to ensure that a suitable dialect was used. Furthermore, the
translation team, consisting of at least 3 mother-tongue speakers for each language,
discussed translations during a meeting in order to reach consensus. Trained research
assistants administered the questionnaires to caregivers in either Afrikaans or isiXhosa,
and trained interpreters were used for isiXhosa-speaking respondents. Interpreters were
native isiXhosa speakers and fluent English speakers. Caregivers were asked to report
on 35 items assessing their child’s lifetime exposure to violence when their child was
approximately 4.5 years old. The CECV response items have four levels that rate

exposure frequency between “0” (never) and “3” (many times).
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Figure 6.1 Flow chart of DCHS participation and missing data in assessment of
violence exposure and mental health outcomes
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For the analyses | simplified the responses by combining responses above “0” into a
"yes" category, indicating violence exposure, while keeping the "0" rating as an
indicator of no exposure as described in Chapter 5. | used the CECV Total (sum of all
35 items, range = 0 — 35, Macdonald’s Omega [w] = 0.91) reflecting overall violence
exposure as well as four additional subscales that were previously created in Chapter 5
to capture community or domestic violence that is either witnessed by the child or
directed at the child (461), namely, Witnessing Community Violence (10 items, o =
0.77), Community Victimisation (8 items, o = 0.90), Witnessing Domestic Violence (6
items, w = 0.85) and Domestic Victimisation (11 items, w = 0.76). Finally, | created a
continuous polyvictimisation variable that captures whether a child experienced
between 0 and 4 distinct types of violence, consistent with previous studies
(388,462,463). | used continuous scores for analyses and categorical exposure status for
descriptive purposes. The latter allowed me to capture prevalence patterns across
varying numbers of violence types. | introduced an additional data cleaning step for the
Child Exposure to Community Violence Checklist (CECV) in Chapter 6 and 7 by cross-
referencing the data collected at the 4.5-year visit with that from the 3.5-year visit to
ensure consistency. In cases where there were discrepancies in violence exposure
reports—specifically, if on a CECV item, exposure was recorded as “exposed” at the
3.5-year visit but “unexposed” at the 4.5-year visit —I updated the 4.5-year data to align
with the 3.5-year response. This approach was based on the assumption that caregivers
might have forgotten previous exposures and considering that the CECV measures
lifetime exposure, a child’s exposure status cannot revert to “unexposed” once there was

reported exposure.

1.1.1.2. Child Mental Health

Mental health was assessed when the child was approximately 5 years old using the
parent-report version of the CBCL for children aged 1.5-5 years (CBCL 1.5-5; (68).
The CBCL consists of ninety-nine questions asking about child emotional and
behavioural problems in the past 6 months on a 3-point Likert scale (0 = not true; 1 =
somewhat or sometimes true; 2 = very true or often true). | used two subscales
representing second-order categories of syndromes: internalising behaviour problems
(36 items measuring withdrawn behaviour, somatic complaints and symptoms of
anxiety/depression, score range = 0 - 72, w = 0.92) and externalising behaviour

problems (24 items measuring rule-breaking behaviour and aggressive behaviour, score
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range = 0 - 48, w =0.93). Raw scores were converted into t-scores with a mean of 50
and a standard deviation of 10. | used continuous t-scores for each subscale as is
standard practice, and computed clinical classifications where non-clinical symptoms
are indicated by a t-score < 59, subclinical symptoms are indicated by t-scores between
60 and 64 and clinical symptoms are indicated by a t-score > 65 (464). | used

continuous scores for analyses and clinical categories for descriptive purposes.

1.1.1.3.  Sociodemographic characteristics

A questionnaire adapted from the South African Stress and Health (SASH) Study was
used to gather data on household income, maternal educational background,
employment status, and marital status (422). The questionnaire was administered
antenatally at 28 to 32 weeks’ gestation and during annual study visits. Child biological

sex was established at birth.

1.1.1.4.  Antenatal maternal depression

Antenatal maternal depression was assessed at 28—32 weeks’ gestation using the
Edinburgh Postnatal Depression Scale (EPDS), comprised of 10 items assessing recent
symptoms of depression (465). Responses were scored on a 4-point Likert scale ranging
from O (never) to 3 (yes, most of the time), where the highest score possible was 30. |
used continuous scores for analyses and clinical thresholds for descriptive purposes,
classified as Above Clinical Threshold for scores > 13 and Below Clinical Threshold for

scores <13.

1.1.1.5. Prenatal substance use

The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) was used
to measure prenatal substance use (466). Alcohol use and smoking were captured by
seven items indexing: lifetime use (1 item: yes/no); frequency of alcohol/smoking use in
the past 3 months (3 items: using a 5-point Likert scale where responses range from
rated from O (“never)” to 4 (“daily”); family or friends’ concern about use (1 item) and
attempts to quit (1 item), responses for both items were on a 3-point Likert scale
ranging from 0 (“never)” to 2 (“yes in past 3 months”). The ASSIST was administered
at 28 to 32 weeks of gestation to capture alcohol and tobacco use during the past 3

months (week 14 to week 18 of pregnancy).
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Mothers were further asked about their prenatal alcohol use during postpartum
assessments at 3-6 weeks and 2 years. | combined the information from these three
sources to create a composite indicator of prenatal alcohol use. For the current analysis,
prenatal exposure to alcohol or smoking is characterised by ‘exposure’ vs. ‘no
exposure’. 'Exposure' refers to any reported alcohol or tobacco use during pregnancy,

while 'no exposure' indicates no reported alcohol or tobacco use during pregnancy.

1.1.1.6. HIV Exposure

Maternal HIV status was assessed prenatally at enrolment through self-report and by
routine HIV testing for prevention of mother-to-child transmission, with retesting of
those mothers who tested negative every 12 weeks during pregnancy, following local
guidelines. HIV-exposed children (based on maternal HIV status) were repeatedly
tested for HIV at 6 weeks, 9 months and 18 months, or following cessation of
breastfeeding when it occurred past 18 months. Two HIV-positive children were
excluded from the sample. For the HIV-negative children, | used a dichotomous child
HIV exposure variable that captures whether a child was exposed to HIV or not (HIV

unexposed vs. HIV exposed uninfected).

6.2.3. Statistical Analysis

| used descriptive statistics to describe participants’ demographic characteristics as well
as violence exposure and mental health outcomes. | used multivariable linear regression
models to examine the relationship between lifetime violence exposure assessed at age
4.5 and mental health at 5 years, adjusting for, household income, maternal education,
maternal employment status, maternal marital status, prenatal smoking exposure,
prenatal alcohol exposure, maternal antenatal depression and child HIV exposure. This
is because existing literature has highlighted the role that prenatal, environmental, child
and maternal factors play in increasing the risk for or providing protection against
mental health problems during development, with previous work having focused on
HIV exposure (467), alcohol (468) and tobacco exposure (469), and maternal
depression during pregnancy (469,470), and prenatal family socioeconomic indicators
(469,471). There was no strong evidence for interactions with child sex in the

associations between violence exposure and mental health outcomes, see sex stratified
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analyses in the Appendix. All analyses were conducted in R .2.3 GUI 1.79 High Sierra
build (8198) and RStudio Version 2023.03.0+386 (2023.03.0+386).

1.1.1.7. Missing data

Of the 16 (confounder, exposure and outcome) variables used in the analyses, half had
some degree of missing data, resulting in 613 cases with complete data from 978 dyads
(see the study flow chart presented in Figure 6.1 and Supplementary Figure 6.1).

I conducted multiple imputation via fully conditional specification to address missing
data on the CECV, CBCL, ASSIST and EPDS using the “mice"” R package (472).
Missing values on the CECV and CBCL were imputed at subscale level. A total of 25
variables were used in the imputation model, including six auxiliary variables; four
CECV subscales capturing lifetime violence exposure at 3.5 years of age and two
CBCL subscales capturing internalising and internalising behaviour problems at 4 years
of age. All variables with missing data were imputed. | ran 100 imputed datasets. The
resulting analysis sample consisted of 978 participants. Data were only imputed for
participants who remained actively engaged in the study beyond the baseline assessment
(i.e. not lost to follow up/inactive). Model parameter estimates were an average of the
results across the 100 imputed datasets, following Rubin’s rules for Multiple imputation

(473).
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Table 6.1 Sociodemographics, violence exposure and mental health descriptive
statistics in imputed data (N = 978)

Variable Distribution
Proportion/ Mean
(SD)
Child Sex Female 49.1%
Household Monthly Income < R1000 (52.56 USD) 35.2%
R1000-5000 52.5%
>R5000 (258.66 USD) 12.3%
Maternal Education Primary 7.3%
Some Secondary 55.4%
Completed Secondary 31.7%
Any Tertiary 5.6%
Employment Currently Unemployed 73.8%
Currently Employed 26.2%
Marital status Single 60.4%
Married/Cohabiting 39.6%
Prenatal Tobacco Exposure Unexposed 70.4%
Exposed 29.6%
Prenatal Alcohol Exposure Unexposed 87.0%
Exposed 13.0%
Child HIV Exposure HIV Unexposed 78.0%

HIV Exposed Uninfected 22.0%
Maternal Antenatal Depression Above Clinical Threshold 23.6%
Below Clinical Threshold 76.4%

Any Violence Exposed 82.5%
Witnessing Community Violence  Exposed 73.8%
Community Victimisation Exposed 13.1%
Witnessing Domestic Violence Exposed 32.3%
Domestic Victimisation Exposed 31.0%
Polyvictimisation None 17.5%

1 type 37.7%

2 types 25.8%

3 types 15.0%

4 types 4.0%
Internalising Behaviour Problems Mean (SD) 43.7 (13.0)

Subclinical problems 5.6%

Clinical symptoms 10.3%

Non-clinical symptoms 84.1%
Externalising Behaviour Problems Mean (SD) 41.3 (10.4)

Subclinical symptoms 2.9%

Clinical symptoms 3.6%

Non-clinical symptoms 93.5%




6.3. Results
6.3.1. Descriptive Statistics

Table 6.1 shows sample characteristics for the 978 participants in the current study. At
the antenatal visit, 88% of the children came from households whose monthly income
was below or equal to R5000 (258.66 USD). Only 6% of the mothers had tertiary
education, 26% were currently employed and 60% were single. Thirty percent of the
children were exposed to tobacco, and 13% were exposed to alcohol prenatally, through
maternal use. Approximately 22% of the children were HIV exposed but uninfected.
Approximately 24% of the mothers had depressive symptoms above the clinical
threshold during pregnancy. By the age of 4.5 years, 83% of the children were exposed
to some form of violence. The most prevalent violence exposure type was Witnessing
Community Violence (74%), and the least common violence type was Community
Victimisation (13%). With regards to exposure to domestic violence, Domestic
Victimisation (31%) and Witnessing Domestic Violence (32%) each affected around
one-third of children. Approximately 26% of the children were exposed to two forms of
violence, 15% were exposed to three forms of violence and 4% were exposed to all four
violence subtypes. Approximately 10% of the children had internalising behaviour
problems in the clinical range and approximately 4% had externalising behaviour
problems in the clinical range. A similar pattern of results was observed across imputed

and observed datasets (Supplementary Table 6.1).

6.3.2.  Violence Exposure and Mental Health

Table 6.2 presents unadjusted and adjusted multivariable linear regression results for the
associations between violence exposure and mental health. In adjusted models, there
was an association between Overall Violence Exposure, Witnessing Community
Violence and Domestic Victimisation and both internalising and externalising behaviour
problems in children. By contrast, there was no evidence of associations of Witnessing
Domestic Violence or Community Victimisation with internalising or externalising

behaviour at this age in this cohort.
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Table 6.2 Results of adjusted linear regression analyses examining violence exposure and internalising and externalising behaviour problems in

imputed data

Internalising Behaviour Problems

Externalising Behaviour Problems

Overall Violence Exposure

Witnessing Community Violence

Community Victimisation

Witnessing Domestic Violence

Domestic Victimisation

Polyvictimisation

Unadjusted
Adjusted*
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted

B
0.70

0.55
0.94
0.77
1.12
0.72
1.09
0.63
1.67
1.28
1.30
0.87

SE

0.18
0.20
0.29
0.32
1.14
1.14
0.80
0.82
0.49
0.51
0.45
0.47

95% CI
0.33, 1.06
0.16, 0.94
0.37,1.51
0.15,1.39
-1.13,3.35
-1.52,2.97
-0.48, 2.66
-0.97,2.24
0.70, 2.64
0.28,2.27
0.42,2.18
-0.06, 1.80

p-value
<0.001
0.005
0.001
0.016
0.326
0.527
0.175
0.439
<0.001
0.012
0.004
0.066

B
0.77

0.53
1.04
0.68
0.96
0.68
1.89
1.23
1.62
1.14
1.60
1.02

SE

0.15
0.15
0.24
0.25
0.90
0.88
0.64
0.65
0.39
0.39
0.35
0.37

95% CI
0.48, 1.06
0.23,0.84
0.57,1.50
0.19,1.18
-0.81, 2.72
-1.06,2.41
0.62,3.16
-0.04, 2.50
0.86,2.38
0.37,1.90
091, 2.28
0.30, 1.73

p-value
<0.001
0.001
<0.001
0.007
0.286
0.442
0.004
0.058
<0.001
0.004
<0.001
0.005

Note: All adjusted models were adjusted for sex, household monthly income, maternal education, maternal employment status, maternal marital status, prenatal smoking
exposure, prenatal alcohol exposure, maternal antenatal depression and HIV exposure. p = p-value. N = 978.



Every additional type of violence to which children were exposed was associated with a 0.87-
point higher score on internalising behaviour problems, though the CI spanned the null value
(95% CI =-0.06, 1.80). There was an association between polyvictimisation and externalising
behaviour, where each additional type of violence experienced corresponded to a 1.02-point

increase in externalising behaviour problem score.

Linear regression models based on complete case analysis with a sample of 613 participants were
similar to the models based on multiple imputation (estimates were of a similar magnitude, see

Supplementary Table 6.2 for unadjusted and adjusted models in observed data).

6.4. Discussion

I examined the relationship between lifetime exposure to violence assessed at 4.5 years and
mental health outcomes evaluated at 5 years in a sample of South African preschoolers and
found that overall violence exposure as well as specific forms of violence namely, Witnessing
Community Violence and Domestic Victimisation were associated with both internalising and
externalising behaviour problems after adjusting for confounding variables. Further, | found an
association of polyvictimisation with externalising behaviours, with weaker evidence for an
association with internalising behaviour problems. There was no evidence for the association
between Witnessing Domestic Victimisation or Community Victimisation and mental health in the

sample at this age.

A majority (83%) of children in the DCHS sample had a lifetime history of exposed to violence
at the age of 4.5, with Witnessing Community Violence (74%) being the most prevalent form of
exposure. Similarly, a previous study found that, witnessed traumatic events were one of the
most common forms of trauma in a sample of South African adults (474). Furthermore, there
was evidence of polyvictimisation in this young sample, with 45% of the children being exposed
to at least two subtypes of violence by 4.5 years. Overall, the high rates of violence exposure
observed in this sample are similar to those reported in studies conducted in South Africa and
other LMICs with older children (313,387,475). Lower rates of Community Victimisation here
than in other studies in South Africa (387,476) are likely due to the young age of children in the

DCHS sample — at an earlier age, children are less likely to be unaccompanied in the community



and so may be more protected. These findings highlight the burden of violence among South

African children from representative peri-urban communities.

The finding of an association between Witnessing Community Violence and both internalising
and externalising behaviour problems is similar to the results reported in a previous meta-
analysis (16). Associations between community violence and both internalising and externalising
behaviour problems were documented across individuals aged 3 to 25 years, largely from HICs
and skewed towards older age groups compared to preschoolers. Whereas it was found that the
association of exposure to community violence with externalising behaviour problems was more
robust than with internalising behaviour, here I found a comparable association with both

outcome groups.

Similar to the finding that Domestic Victimisation was associated with mental health problems
(both internalising and externalising behaviour problems), many studies have established
childhood domestic victimisation as a risk factor for mental health problems in school-going
children, adolescents and adults (112,113,454,477). However, these studies primarily included
populations living in HICs. The widespread normalisation of corporal punishment as a

disciplinary tool in the home in South Africa is therefore of concern (371).

Whilst evidence for the association between Witnessing Domestic Violence exposure and
externalising behaviour problems was less robust in this cohort, prior work has found more
consistent evidence for this relationship (see review: (117)). Given the established link between
witnessing domestic violence and internalising symptoms (see review: (275)) , the failure to find
evidence of this association in the DCHS sample may reflect difficulties in recognizing or

reporting such behaviours, or the emergence of such behaviours later in childhood.

The relationship between polyvictimisation and child behaviour problems at age 5 years,
highlights the role that exposure to multiple types of violence plays in increasing the risk of
psychopathology. These findings are suggestive of the added impact of an increased burden of
violence on children’s mental health, similar to the findings of a previous review (118). These
authors described a strong association between polyvictimisation and various psychopathology

indicators, including externalising and internalising behaviour problems in children aged 0 — 17
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in their review, largely consisting of children from HIC settings. Furthermore, polyvictimisation
emerged as a stronger risk factor for mental health problems than individual types of
victimisation. Another review focusing on children and adolescents up to 19 years of age in
LMICs, similarly found a link between polyvictimisation and an increased risk of mental health
problems (119). Nevertheless, their sample largely consisted of children much older than those in
the current sample. Polyvictimisation likely increases allostatic load, such that the body
experiences cumulative physiological damage in response to multiple stressors over time. This
results in dysfunction of various regulatory systems including behavioural functioning (478).
Furthermore, a previous study conducted in the USA identified four pathways to
polyvictimisation, including the presence of emotional problems in young children (< 9 years)
and living in dangerous communities, high-adversity homes, and violent and conflict-ridden
families in children 10 — 17 years old. Furthermore, polyvictimisation onset was associated with
starting elementary and high school (479). These findings highlight the substantial burden of
violence experienced by children in the DCHS sample in comparison, with polyvictimisation

occurring by age 4.5 in the context of low socio-economic indicators and violent settings.

The rates of clinically significant psychopathology in the sample were lower than those found in
a previous meta-analysis investigating the effects of family violence on children’s behaviour
(341). They found that 28% - 50% of the children aged 4 — 14 years fell within the clinical range
of behaviour problems. There are several possible explanations of this inconsistency. It is
plausible that the low rates of clinically significant psychopathology observed in the present
study are a true finding, emphasizing that children exposed to traumas may be resilient (480).
Whilst, similar to the present study, a previous metanalysis (341) used caregiver reports to assess
children’s mental health problems and found that 31% of the reviewed studies used state records
to assess children’s exposure to violence. This contrasts with the current study’s sole use of
caregiver reports to assess children’s violence exposure. This variation in data sources
potentially explains the different findings. It is also possible, however, that in the DCHS sample
there are difficulties in recognizing or reporting such behavioural problems given the sample’s
young age (481), or that such behaviours emerge later in childhood (482). Indeed, the
metanalysis’ (341) reviewed sample predominantly comprised of school-going children and

adolescents.
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This study has a number of strengths including the use of a prospective longitudinal birth cohort
sample from South Africa, with high retention rates. This allowed me to contribute to the
literature in LMICs where children experience high levels of violence but are underrepresented
in the literature. Furthermore, the current study examined the associations between violence
exposure and mental health outcomes in early childhood, while the majority of the previous
research focused on these associations later in life. This allowed me to identify the effects of
exposure to violence in early childhood when it occurs. | also captured direct and indirect
exposure to domestic and community violence, providing comprehensive findings. Investigating
polyvictimisation allowed me to capture this prevalent phenomenon (483,484). | also adjusted

for several important potential confounding factors.

However, the results of the study should be considered within the context of several limitations.
The loss of participants to follow-up resulted in a smaller sample size. This reduction in
statistical power may make it harder to detect a true association between violence and mental
health, even if one exists. Selection bias is also a potential concern. Those lost to follow-up were
more likely to come from families with higher socioeconomic status and lower smoking rates as
demonstrated in Chapter 4. These characteristics might be associated with lower exposure to
violence or better mental health outcomes. This could lead to an underestimation of the true
association between violence exposure and mental health in the entire population. Furthermore,
missing data on violence exposure or mental health for some participants can introduce bias,
especially if the data is missing for reasons related to the variables being studied. However, |
addressed this through multiple imputations with an adequate number of datasets and capitalised
on auxiliary variables available through the repeated measures design of the DCHS. In addition,
the exclusion of adolescent mothers from the study limits the generalizability of the findings.
The experiences and challenges faced by adolescent mothers might differ from those in the study
population, potentially leading to different associations between violence exposure and mental
health for their children. Reports of children’s exposure to violence and their behaviour were
given by the same caregiver, typically the mother. This may have led to shared rater bias, where
obtaining information on exposure and outcomes from the same reporter may inflate the
associations between the variables. Caregivers may have underreported children’s violence

exposure and mental health problems due to social desirability bias (485). Having caregivers as
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reporters is common in this age group given that young children may be unable to adequately
describe their traumatic experiences nor have insight into their behaviours. However, the
widespread normalisation of certain forms of violence in South Africa, such as the use harsh
disciplinary practices (371), mean that social desirability bias may have impacted the reporting
of some but not all types of violence measured. Although I adjusted for various potential
confounders in the analyses, residual confounding cannot be excluded. Lastly, | note that given
that the violence exposure subscales differ in the number of CECV items they comprise, it limits
their comparability to each other in their associations with mental health outcomes in terms of

magnitude of effect size estimates.

These findings emphasize the need for strategies that prioritise interventions aimed at both
reducing the burden of violence on children living in these contexts as well as therapeutic
interventions for those affected. This is especially important for younger children who have not
yet entered school. Poor mental health may affect capacity to cope with academic demands at
school (22) which in turn has been linked to poor educational trajectories and is a long-term
contributor to poverty (25,27,486).

Exposure to violence in South African communities may be rooted in socioeconomic inequalities
as well as a colonial past that fostered domestic and community violence (371,391,487).
Interventions targeted at the societal level are needed to tackle these systemic problems and stop
the cycle of violence in these communities. Notably, the mothers of the children in this sample
reported high rates of exposure to trauma in their own lives (432). Furthermore, associations
between domestic victimisation and poor mental health outcomes in this young sample
emphasize the need for parenting interventions to eradicate the use of harsh discipline. Future
research needs to also investigate protective factors in children living in contexts such as the

Drakenstein with the aim of understanding how to boost resilience.

6.5. Conclusion

| found associations between lifetime exposure to domestic victimisation, witnessing community
violence, and polyvictimisation assessed at age 4.5 years and internalising and externalising
behaviour problems at age 5 years in the DCHS. Study findings emphasise violence exposure as

a human rights and public health issue in young children in LMICs. I also highlight the
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importance of investigating protective factors that contribute to resilience in children exposed to

violence.
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6.6. Supplementary
Supplementary Table 6.1 Descriptive statistics and comparison between observed and imputed
samples
Variable n (%) data Proportion
missing Observed data  Imputed data
Prenatal alcohol No exposure 41 (4.2%) 87.1% 87.0%
Exposure 12.9% 13.0%
Maternal Antenatal  Above clinical threshold 107 (10.9%) 23.8% 23.6%
Depression Below clinical threshold 76.2% 76.4%
Any Violence Unexposed 233 (23.8%) 17.6% 17.5%
Exposure Exposed 82.4% 82.5%
Witnessing Unexposed 233 (23.8%) 25.5% 26.2%
Community Violence Exposed 74.5% 73.8%
Community Unexposed 232(23.7%) 87.3% 86.9%
Victimisation Exposed 12.7% 13.1%
Witnessing Domestic Unexposed 232(23.7%) 67.3% 67.7%
Violence Exposed 32.7% 32.3%
Domestic Unexposed 232(23.7%) 68.6% 69.0%
Victimisation Exposed 31.4% 31.0%
Polyvictimisation 1 type 233 (23.8%) 37.9% 37.7%
2 types 24.7% 25.8%
3 types 15.4% 15.0%
4 types 4.4% 4.0%
None 17.6% 17.5%
Internalising Borderline clinical 127 (13.0%) 5.6% 5.6%
behaviour problems Clinical 10.3% 10.3%
Healthy 84.0% 84.1%
Externalising Borderline clinical 127 (13.0%) 2.9% 2.9%
behaviour problems Clinical 3.6% 3.7%
Healthy 93.4% 93.5%
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Supplementary Table 6.2 Results of linear regression analyses examining violence exposure on internalising and externalising
behaviour problems with observed data

Internalising Behaviour Problems

Externalising Behaviour Problems

Overall Violence Exposure

Witnessing Community

Violence

Community Victimisation
Witnessing Domestic Violence
Domestic Victimisation

Polyvictimisation

Unadjusted
Adjusted*
Unadjusted

Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted

p
0.55

0.45
0.60

0.51
1.10
0.55
1.00
0.66
1.60
1.26
1.00
0.64

SE
0.2
0.21
0.32

0.35
1.2

1.20
0.83
0.85
0.52
0.53
0.48
0.51

95% ClI

0.16, 0.94
0.03, 0.87
-0.03,1.24

-0.18,1.19
-1.25, 3.46
-1.81,2.92
-0.63, 2.62
-1.00, 2.32
0.58, 2.61
0.22,2.31
0.06, 1.95
-0.36,1.64

p-value
0.005
0.035
0.061

0.146
0.358
0.647
0.228
0.434
0.002
0.018
0.038
0.208

B
0.69

0.47
0.78

0.45
0.88
0.44
2.02
1.39
1.70
1.23
1.50
0.93

SE

0.16
0.17
0.26

0.27
0.96
0.95
0.66
0.66
0.41
0.42
0.38
0.4

95% ClI

0.38, 1.00
0.14,0.79
0.27,1.28

-0.09, 0.98
-1.01, 2.77
-1.42,2.30
0.72,3.31
0.08, 2.69
0.89, 2.52
0.41, 2.05
0.74,2.25
0.15,1.71

p-value
<0.001
0.005
0.003

0.101
0.362
0.641
0.002
0.037
<0.001
0.003
<0.001
0.019

Note: *Each model is adjusted for sex, household monthly income, maternal education, maternal employment status, maternal marital status,
prenatal smoking exposure, prenatal alcohol exposure, maternal antenatal depression and HIV exposure. N = 613
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Chapter 7. Violence Exposure and Cognitive Outcomes
Among Pre-schoolers in A South African Birth Cohort

The previous chapter investigated associations between lifetime violence exposure at
4.5 years and mental health outcomes at 5 years in children using data from the DCHS.
Findings revealed that that Witnessing Community Violence, Domestic Victimisation and
polyvictimisation were risk factors for poor mental health in the cohort. The current
chapter addresses the fourth and final objective of the thesis by investigating the
relationship between lifetime exposure to various forms of violence at 4.5 years and
cognitive outcomes at 5 years in preschooolers, using the same cohort. | used
multivariable linear regression analyses to investigate associations between lifetime
exposure to violence (overall violence exposure, Witnessing Community Violence,
Community Victimisation, Witnessing Domestic Violence, Domestic Victimisation and
polyvictimisation) by 4.5 years of age and cognitive outcomes (general intelligence,

executive functions, language development, memory, and motor control) at age 5.
7.1. Background

As discussed in detail in Chapter 1, early childhood is a sensitive developmental period,
where for a limited time brain areas and corresponding neuropsychological systems are
extremely responsive to the environment (105). Violence exposure in childhood is a
stressor that can potentially influence early brain development and consequently
neurocognitive functioning (488). Understanding the relationship between violence
exposure and cognitive functions in early childhood can help us understand the possible

effects of psychological trauma on brain development and guide early interventions.

Studies have documented the associations between childhood maltreatment and poor
cognitive outcomes in the domains of general intelligence, literacy and numeracy and
executive functions including attention and working memory and language ability
(215,267). However, many of these studies were conducted in HICs, while children in
LMICs experience a disproportionately higher burden of violence (458). Furthermore,
existing studies predominantly investigated cognitive outcomes in school-aged children,
adolescents and adults. Investigating outcomes in preschoolers is important given that

violence exposure in early childhood can alter developmental trajectories through
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impaired cognition, increasing the risk of low educational attainment (25) and poor

socioeconomic outcomes in adulthood (37).

A recent systematic review similarly documented associations between childhood
exposure to IPV and poor cognitive functioning (general intelligence, verbal abilities,
memory, executive functioning) across all childhood developmental periods (17).
However, a limited number of the studies in the review were from LMICs, and even
fewer investigated these relationships in preschoolers. Moreover, there has been a
tendency to focus on violence occurring in the home, with research investigating
associations between community violence and cognitive outcomes in children being
particularly limited. A few studies conducted in the USA with samples aged 6 to 9 years
found that community violence was associated with lower reading ability, deficits in
general intelligence, poor selective attention and vocabulary (216,489,490). Given that
LMICs experience high crime levels (491), which increases the risk of children’s
exposure to community violence, further research is particularly needed into these
associations in pre-schoolers living in these contexts. The systematic review in Chapter
2, investigated the relationship between violence exposure and cognitive outcomes in
children living in LMICs and found similar patterns. Specifically, 17 studies were
reviewed, encompassing 27 643 children from 20 LMICs. Children were exposed to
maltreatment, IPV, and war. Cognitive outcomes assessed included cognitive
development (n = 9), executive functioning (n = 6), general intelligence (n = 2),
language (n = 2) and memory (n =1). A majority (71%) of the studies found a
relationship between violence exposure and poor cognitive outcomes in childhood, but
none of the reviewed studies investigated community violence. Furthermore, the
reviewed sample predominantly consisted of children of a school-going age (mean age

= 8 years).

Finally, there is also evidence that the cumulative burden of childhood trauma has an
impact on child cognitive development. One review (18) investigated the cognitive
outcomes of children with “complex trauma”, comprising multiple or repeated exposure
to interpersonal trauma. In their meta-analyses of longitudinal studies, complex trauma
was related to poor overall cognitive functioning (i.e., general intelligence, language,
visuo-perceptual and spatial ability, memory, and executive functioning). However,

while several of the included studies examined these association in early childhood,
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none of the reviewed samples were from LMICs. Moreover, the majority of studies
focused on maltreatment, with the impact of other forms of polyvictimisation (i.e.,
exposure to multiple violence types) being little studied. Indeed, similarly, none of the

reviewed studies in the systematic review in Chapter 2 investigated polyvictimisation.

In light of the above, the current study examined associations between violence
exposure and cognitive functions in early childhood. Specifically, the study investigated
associations between lifetime exposure to violence by 4.5 years of age and cognitive
outcomes (general intelligence, executive functions, language development, memory,
and motor control) at age 5. These relationships were investigated in the DCHS, where
levels of violence and other adversities are high as detailed in Chapter 4-5. | explored
whether any associations are specific to subtypes of violence and/or specific cognitive
functions. | also tested for a dose-response relationship between violence exposure and
cognitive functioning, using an index of polyvictimisation, where | was expected to
observe an association between an increase in violence exposure subtypes and lower
cognitive scores. Given the research above, | hypothesized that there would be a
negative association between violence exposure (especially maltreatment and domestic
violence) and general intelligence, language and executive functions (especially

attention and working memory).

7.2 Methods
7.2.1. Population

The current study was nested in the DCHS as detailed in Chapter 4. Here, | focussed on
children’s lifetime exposure to violence assessed at age 4.5 years and cognitive

functions at 5 years of age.
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Figure 7.1 Flow chart of DCHS sample and missing data patterns
7.2.1. Measures

Full maternal and child measures from the DCHS have been detailed elsewhere

(400,460) The current study encompassed the following aspects:
1.1.1.8.  Violence Exposure

The CECV was used as described in Chapter 6, specifically: I used the CECV Total (w
=0.91), Witnessing Community Violence (10 items, o = 0.77), Community

Victimisation (8 items, @ = 0.90), Witnessing Domestic Violence (6 items, o = 0.85) and
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Domestic Victimisation (11 items, @ = 0.76), and polyvictimisation variables as detailed

in Chapter 6.
1.1.1.9.  Cognitive Outcomes

Cognitive assessments were conducted when the children were 5 years by trained
researchers at two community centres near the primary health clinics. The following

were assessed:
1.1.1.9.1. Nonverbal General Intelligence

The Non-verbal index (NV1) of the Kaufman Assessment Battery for Children, second
edition (KABC-I1) was used as measure of general intelligence at 5 years (492). Given
that the DCHS is multilingual, the NV was a fitting global index measure of general
cognitive function that reduces the impact of language on testing (493). The NVI has
been used in other LMIC contexts (494,495). Although it has been argued that
excluding language abilities from general intelligence assessments may overestimate
abilities, this exclusion was considered necessary given that the children were pre-
schoolers. The NV used for this age group consisted of 5 subtests: Hand movements
(which assesses working memory and motor sequencing), Triangles (assessing visual-
spatial processing and problem solving), Conceptual Thinking (assessing problem
solving), Face Recognition (which assesses visual-spatial processing) and Pattern
reasoning (assessing nonverbal abstraction and perceptual reasoning). NVI1 was
analysed using age-standardised scores, where a mean score of 100 and SD of 15 are
typical (492).

1.1.1.9.2. Language

Receptive language was assessed using the Peabody Picture VVocabulary Test, fourth
edition (PPVT-1V; (496). The PPVT-IV used in the DCHS was translated from English
into Afrikaans and isiXhosa and has demonstrated good psychometric properties in
other South African contexts (497,498). Research assistants read out a word and
children were asked to choose the corresponding picture amongst an array of four
pictures. The task is untimed, typically lasting 10 — 15 minutes. The PPVT was
administered only up to item 60 as there were no available translations for the rest of the
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items given the difficulty in matching those items to the South African context. As such

a raw score out of 60 was used in the analyses.

Expressive language was assessed using the KABC-I1 Expressive Vocabulary subtest
(492) . Children were provided a set of pictures and asked to verbally name each object
presented. The KABC-II Expressive Vocabulary has not been widely used in non-
Western contexts due to concerns about cultural fairness (494). I included it in the
current study given the limited availability of culturally adapted expressive language
tests in the South African context and the need of assess this domain in the sample. A
previous study based in Uganda managed to use the KABC-II battery including the
expressive vocabulary subtest successfully in school-aged children (499). In the current
study, raw scores were converted to scaled scores, where the mean score is typically 10
with an SD of 3.

1.1.1.9.3. Learning and Memory

The KABC-II Atlantis 1 and Atlantis 2 subtests were used to assess learning and recall,
respectively. A psychometric evaluation of the Atlantis subtests found them appropriate
for use in a sample of rural South African primary school children (500) . In Atlantis 1,
children were presented with a series of pictures paired with nonsense words. They were
then presented with a word and asked to point at the corresponding picture. An overall
score was determined based on how many items were correct. Atlantis 2, repeated the
task after a 15 — 20-minute delay. Both raw scores from the tasks were converted to

scaled scores for the analyses as above.
1.1.1.9.4. Executive functions

Selective Attention. The Balloon Hunt subtest from the Test of Everyday Attention for
Children 2nd edition (TEA-Ch-II) was used to assess children’s selective attention
abilities. Children were provided with target pictures and asked to cross as many as they
could in an array, there were two trials with distractors, and two without. Children are
initially administered a practice trial prior to the four test trials. Typically the practice
trial is half a stimulus page, however, for the study purposes, a full page was used

instead, to allow children in the sample a comprehensive practice. Due to this
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modification, a raw score was used in the analyses which reflects the amount of correct

items identified in the allocated time (15 seconds per trial) across all four test trials.

Working memory. The Picture Memory subtest from the Wechsler Preschool and
Primary Scale of Intelligence, fourth edition (WPPSI-1V) was used to assess visual
working memory (501). The Picture Memory task has demonstrated good test-retest
reliability and excellent internal consistency (502). Other South African studies have
successfully used earlier editions of the WPPSI to assess children’s cognitive abilities
(503,504). Children were presented with picture items of increasing length and asked to
select these from an array of distractors. Raw scores are were converted to scaled
scores, where the mean score is typically 10 with an SD of 3, similar to the KABC-II

tests.

Inhibition. A Stroop-like Day-Night task was used to assess children’s cognitive
inhibition (505). The test assesses the ability of children to suppress their instinct to
respond with the appropriate name of a picture by providing the opposite response.
Previous studies have demonstrated that the Day-Night task has good psychometric
properties (506-508). In the original task, children are presented with pictures depicting
a sun and requested to say “day” then a moon and requested to say “night”. After this
response is learned over repeated trials, they are then asked to learn the reverse, by
responding with “day” for moon and “night” for sun instead. An initial administration
of this task with children in the DCHS revealed that they were unfamiliar with the two
concepts (day vs night) and as such would have had to be taught the concepts first.
Consequently, a decision was made to use different pictures with concepts they were
familiar with i.e. dog and banana. Congruent and incongruent scores were obtained out
of 10 based on the 10 trials administered for each component. A raw score for the
incongruent component was used for the analyses, capturing the total number of correct

trials during the inhibition trials.

Cognitive flexibility. The Dimensional Change Card Sort (DCSS) was used to assess
cognitive flexibility (509,510). The DCSS resembles the Wisconsin Card Sorting Test
(WCST: (511)). Children were tasked with sorting a series of cards that featured two
salient features or dimensions (e.g., colour and shape). Initially, they were instructed to
sort the cards based on one dimension and subsequently asked to sort them based on the

other dimension. The DCCS was used due to its suitability for a broad age range and its
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strong convergent validity and test-retest reliability, as demonstrated in previous
research (512,513)- Children were administered six trials for each dimensional sorting
category (12 in total). A total score out of six trials for the second dimensional sorting

(capturing capacity for cognitive flexibility) was used in the analyses.
1.1.1.9.5. Motor control

The Grooved Pegboard (514) was used to assess children’s motor control abilities,
specifically manipulative dexterity in both dominant and non-dominant hands. In this
task, children were presented with a board with 10 grooved holes in 2 rows. They were
required to insert as well as retrieve the 10 pegs into these holes as fast as they could.
Reliable test-retest performance for both hands and notable concurrent validity have
been reported for the Grooved Pegboard test within a 3-9 year old sample (515). It has
also been used in research involving a South African sample (516). Total peg insertion
times for each hand were used as indicators of motor control in the analyses, where

higher times indicate poorer abilities.

1.1.1.10. Confounders

| considered the following potential confounders as detailed in Chapter 6: Prenatal HIV
exposure (467), prenatal alcohol exposure (517), maternal antenatal depression (518),
prenatal tobacco exposure (519), prenatal household socioeconomic indicators
(517,520) and child sex (521), parental cognitive functioning (522), maternal education
and household income.

Sociodemographic data were captured antenatally at 28 to 32 weeks’ gestation using a
questionnaire adapted from the South African Stress and Health (SASH) Study (422).
Child biological sex was determined at birth. The Edinburgh Postnatal Depression Scale
(EPDS) was used to assess maternal antenatal depression at 28—32 weeks’ gestation
(465). The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST;
(466)) was used to measure prenatal substance use at 28 to 32 weeks of gestation to
capture alcohol and tobacco use during the past 3 months (week 14 to week 18 of
pregnancy). Maternal HIV status was assessed during the prenatal phase at enrolment,
using both self-report and standard HIV testing for the prevention of mother-to-child
transmission. Mothers who initially tested negative underwent retesting every 12 weeks

throughout their pregnancy, in alignment with local guidelines. Children who were
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HIV-exposed (determined by maternal HIV status) underwent multiple rounds of HIV

testing at 6 weeks, 9 months, and 18 months following birth.

7.2.2. Statistical Analysis

Descriptive statistics described participants' demographic traits, violence exposure, and
cognitive outcomes. Multivariable linear regression analyses were used to investigate
the association between lifetime violence exposure by 4.5 years and cognitive outcomes
at 5 years. All models were adjusted for confounders. There was no strong evidence for
interactions with child sex in the associations between violence exposure and cognitive
outcomes. See sex stratified analyses in the Appendix. All analyses were conducted in
RStudio Version 2023.03.0+386.

1.1.1.11. Missing Data

Of 978 mother— child dyads eligible for inclusion in this study (defined as those for with
whom all contact was not lost), 430 had complete data on all exposures, outcomes and
confounders. | therefore used multiple imputation via fully conditional specification to
address potential selection bias due to missing data using the “mice" R package (472).
In addition to all variables in the substantive model, I included data on the four CECV
subscales capturing lifetime violence exposure by 3.5 years of age and seven measures
of cognition at 3.5 years of age (NVI, receptive language, expressive language, learning,
memory, inhibition, working memory) in the imputation model. 100 imputed datasets
were created. Figure 1 presents the study flow chart and Supplementary Table 1
provides the amount of missing data for each variable. Missing values on the violence

exposure variables were imputed at subscale level.

| created a continuous CECV total variable by summing the imputed subscales and a
continuous polyvictimisation variable by adding the binarised CECV subscales
following imputation. Model parameter estimates were derived by averaging results

across the 100 imputed datasets using Rubin’s rules (473).
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7.3. Results
7.3.1. Descriptives

1.1.1.12. Maternal and child demographic characteristics

Characteristics of participants are presented in Table 7.1. Variable distributions in the
observed and imputed datasets were similar (see Supplementary Table 2 for descriptive

statistics in observed data).

Boys and girls were evenly distributed in the sample. Only about 12.3% of the families
had a monthly household income over R5000 (264.39 USD), the majority of the
households (52.5%) earned between R1000-5000 (52.88 USD - 264.39 USD) per month
and over a third earned under R1000 (52.88 USD) per month. Regarding education,
7.3% of the mothers had only primary education, 55.4% some secondary school
education, 31.7% completed secondary school, and 5.6% had tertiary education. A
majority (73.8%) of the mothers were unemployed. Mothers were mostly single
(60.4%). Antenatal tobacco use was reported by 29.6% of the mothers and alcohol use
by 12.9%. Approximately 22.0% of the children were HIV Exposed Uninfected.
Approximately 23.8% of the mothers had antenatal depression symptoms above the

clinical threshold.
1.1.1.13. Violence exposure

Eighty-three percent of the children were exposed to some kind of violence by age 4.5,
whilst 75% had experienced Witnessing Community Violence and 13% had experienced
Community Victimisation. Thirty-three percent were exposed to Witnessing Domestic
Violence and 31% experienced Domestic Victimisation. Forty-five percent of the
children experienced polyvictimisation, with 26% experiencing at least two types of
violence, whilst 15% had experienced three types of violence and 4% had experienced

all four types of violence by age 4.5.

184



Table 7.1 Sociodemographics and violence exposure descriptive statistics in imputed
data, N =978

Variable Proportion
Child Sex Female 49.1%
Household Monthly Income < R1000 (52.56 USD)  35.2%
R1000-5000 52.5%
>R5000 (258.66 USD) 12.3%
Education Primary 7.3%
Some Secondary 55.4%
Completed Secondary  31.7%
Any Tertiary 5.6%
Employment Currently Unemployed 73.8%
Marital status Married/Cohabiting 39.6%
Prenatal Tobacco Exposure Exposed 29.6%
Prenatal Alcohol Exposure Exposed 12.9%
Child HIV Exposure HIV Exposed 22.0%
Uninfected
Maternal Antenatal Depression, median [IQR] 9.0(6.0-12.0)
Above Clinical 23.8%
Threshold
CECV Total, median [IQR] 2.0[1.0-4.0]
Any Violence Exposed 83.0%
Witnessing Community Violence, median [IQR] 1.0 [0 - 2.0]
Exposed 74.5%
Community Victimisation, median [IQR] 0[0-0]
Exposed 12.9%
Witnessing Domestic Violence, median [IQR] 0[0-1.0]
Exposed 32.8%
Domestic Victimisation, median [IQR] 0[0-1.0]
Exposed 31.4%
Polyvictimisation None 17.0%
1 type 37.8%
2 types 25.9%
3 types 15.4%
4 types 4.0%

1.1.1.14.  Cognitive tests scores

185



Table 7.2 Descriptive statistics of cognitive scores in imputed data

Mean (SD) Minimum  Maximum
Nonverbal intelligence (standard
scores) 76.2 (12.6) 48 115
Expressive language (scaled scores) 6 (1.3) 1 11
Learning (scaled scores) 7.3(2.8) 2 15
Memory (scaled scores) 9.8 (1.9) 3 16
Working Memory (scaled scores) 7.6 (2.2) 1 16

Median [IQR]
Receptive language (raw scores) 41[36.3 - 45] 9 58
Inhibition Stroop (no. of trials) 9[5.6 - 10] 0 10
Selective Attention (no. of targets) 30[25.1-36.1] 9 68
Dominant Motor (time in mins) 1.4[1.1-2.2] 0.3 5
Nondominant Motor (time in mins) 1.6 [1.2 - 2.8] 0.2 5
Cognitive Flexibility (no. of trials) 0 [0 - 5] 0 6

Table 7.2 presents descriptive statistics for the cognitive test scores, based on imputed
data. KABC-I1I nonverbal intelligence had a mean standard score of 76.2 with a standard
deviation (SD) of 12.6, and scores ranged from 48 to 115. KABC-Il Expressive
Language scaled scores had a mean of 6 (SD = 1.3), with a range of 1 - 11. KABC-1I
Atlantis 1 (learning) scaled scores had a mean of 7.3 (SD = 2.8), and a range of 2 - 15,
while KABC-II Atlantis 2 (memory) scaled scores had a mean of 9.8 (SD = 1.9) and
ranged from 3 - 16. WPPSI-1V Picture Memory (working memory) scaled scores had a
mean of 7.6 (SD = 2.2) and ranged from 1 to 16. On the PPVT (receptive language), the
sample had a median raw score of 41 with an interquartile range (IQR) of 36.3 to 45,
and scores ranged from 9 to 58. On the Inhibition Stroop task the sample had a median
of 9 trials correct (IQR = 5.6 to 10), out of a possible 10 trials. Children identified a
median of 30 targets on the Balloon Hunt test for selective attention (IQR =25.1 to
36.1), with total targets identified ranging from 9 to 68. On the Grooved Pegboard task,
the median insertion time using the dominant hand was 1.4 minutes (IQR = 1.1 to 2.2),
and in the nondominant hand -1.6 minutes (IQR = 1.2 to 2.8), both with times ranging
from less than a minute to 5 minutes. Cognitive Flexibility was assessed by the number
of correct trials, with a median of 0 correct trials and an IQR of 0 to 5, out of a possible

6 trials.
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1.1.1.15. Association between violence exposure and cognitive outcomes

Figures 7.2 — 7.4 show the adjusted multivariable linear regression models for the
associations between violence exposure variables and cognitive outcomes (see
Supplementary Figures 7.1 — 7.3 for unadjusted associations). Results are similar to

those observed in the observed data, see Supplementary figures 7.4 —7.9.
7.3.2. Community violence

Figure 7.2 presents forest plot estimates of associations between community violence
and measures of cognitive function: Witnessing Community Violence was associated
with lower selective attention. There was evidence for an association with greater
expressive language ability, although the effect size was small. There was no evidence

of associations with other cognitive functions.

There was no evidence of associations between Community Victimisation and any of the

cognitive outcomes.
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Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-CI] SE P
Witnessing Community Violence

Cognitive flexibility 0.07 [-0.08; 0.22] 0.070 0.340
Dominant motor -0.02 [-0.07; 0.04] 0.030 0.585
Expressive language 0.09[0.02; 0.15] 0.030 0.010
Inhibition -0.11 [-0.29; 0.08] 0.090 0.252
Learning -0.06 [-0.20; 0.09] 0.080 0.454
Memory -0.01 [-0.11; 0.09] 0.050 0.791
Nondominant motor 0.02 [-0.04; 0.09] 0.030 0.462
Nonverbal Intelligence -0.39 [-1.07; 0.28] 0.340 0.252
Receptive language -0.42 [-0.85; 0.01] 0.220 0.057
Selective attention - -0.66 [-1.12; -0.20] 0.240 0.005
Working memory 0.00 [-0.11; 0.12] 0.060 0.933
Community Victimisation

Cognitive flexibility 0.04 [-0.45; 0.53] 0.250 0.887
Dominant motor 0.04 [-0.18; 0.25] 0.110 0.726
Expressive language -0.01 [-0.28; 0.26] 0.140 0.934
Inhibition 0.05[-0.60; 0.71] 0.330 0.871
Learning 0.34 [-0.24; 0.93] 0.300 0.246
Memory 0.09 [-0.34; 0.52] 0.220 0.692
Nondominant motor 0.12[-0.13; 0.36] 0.120 0.354
Nonverbal Intelligence B -1.16 [-3.68; 1.36] 1.280 0.366
Receptive language L -0.69 [-2.38; 1.00] 0.860 0.422
Selective attention L 0.97 [-0.88; 2.81] 0.930 0.302
Working memory . l ] —! ] . ] 0.02 [-0.41; 0.45] 0.220 0.920

B per one unit change in the violence subscore

Figure 7.2 Forest plot estimates of associations between community violence and cognitive functions in imputed data (N = 978).

Notes: Models adjusted for child sex, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal
alcohol, tobacco and HIV exposure. p = p-value



7.3.3. Domestic violence

Figure 3 presents forest plot estimates of associations between domestic violence and
measures of cognitive function: Witnessing Domestic Violence was associated with
lower nonverbal intelligence, selective attention and receptive language ability. There

was no evidence for associations with other cognitive outcomes.

Domestic Victimisation was associated with greater expressive language and cognitive
flexibility although estimates were small. There was no evidence for associations with

other cognitive functions.



Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-CI] SE P

Witnessing Domestic Violence

Cognitive flexibility 0.02[-0.33; 0.37] 0.180 0.917
Dominant motor 0.13[-0.01; 0.28] 0.070 0.072
Expressive language 0.12 [-0.06; 0.29] 0.090 0.202
Inhibition -0.46 [-0.94; 0.01] 0.240 0.054
Learning 0.01[-0.36; 0.38] 0.190 0.958
Memory -0.12[-0.39; 0.14] 0.130 0.352
Nondominant motor 0.08 [-0.10; 0.26] 0.090 0.391
Nonverbal Intelligence —— -2.34 [-3.99; -0.69] 0.840 0.006
Receptive language -1.10 [-2.18; -0.02] 0.550 0.046
Selective attention —— -1.53 [-2.71;-0.34] 0.600 0.012
Working memory -0.10[-0.39; 0.18] 0.140 0.465
Domestic Victimisation

Cognitive flexibility 0.23[0.00; 0.46] 0.110 0.045
Dominant motor 0.02 [-0.08; 0.11] 0.050 0.733
Expressive language 0.13[0.02; 0.25] 0.060 0.022
Inhibition -0.07 [-0.35; 0.22] 0.140 0.631
Learning 0.01[-0.23; 0.25] 0.120 0.945
Memory -0.03 [-0.20; 0.14] 0.090 0.729
Nondominant motor 0.05[-0.06; 0.16] 0.060 0.341
Nonverbal Intelligence -0.37 [-1.50; 0.76] 0.570 0.515
Receptive language -0.33[-1.03; 0.36] 0.350 0.345
Selective attention -0.66 [-1.43; 0.11] 0.390 0.092
Working memory . | . 0.03[-0.16; 0.22] 0.100 0.733

2 0 2

B per one unit change in the violence subscore

Figure 7.3 Forest plot estimates of associations between domestic violence and cognitive functions in imputed data (N = 978) .

Note: models adjusted for child sex, maternal antenatal depression, maternal education, marital status, household income, employment status,
prenatal alcohol, tobacco and HIV exposure. p = p-value



7.3.4. Overall violence exposure and polyvictimisation

Figure 4 presents forest plot estimates of overall violence exposure, polyvictimisation
and measures of cognitive function. Overall violence exposure was associated with
lower selective attention and receptive language. There was also evidence for an
association with greater expressive language. There was no evidence for associations

with other cognitive functions.

Similarly, there was evidence for associations between polyvictimisation and lower
nonverbal intelligence, selective attention and receptive language with weaker evidence
of an association with poor inhibition. There was no evidence for associations with

other measures of cognitive function.



Violence Exposure Types and Cognitive Outcomes

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

B per one unit change in the overall score

Beta coefficient [95%-Cl]

0.06 [-0.03; 0.15]
0.01 [-0.03; 0.04]
0.06 [ 0.02; 0.10]
-0.01 [-0.08; 0.05]
-0.01 [-0.10; 0.08]
-0.01 [-0.08; 0.05]
0.03 [-0.02; 0.07]
-0.38 [-0.80; 0.04]
-0.30 [-0.57; -0.03]
-0.41[-0.71; -0.12]
0.00 [-0.07; 0.07]

-0.01 [-0.22; 0.20]
0.07 [-0.01; 0.15]
0.09 [-0.02; 0.20]
-0.25 [-0.52; 0.02]
-0.06 [-0.28; 0.16]
-0.09 [-0.24; 0.06]
0.07 [-0.04; 0.17]
-1.19 [-2.18; -0.20]
-0.85 [-1.50; -0.21]
-1.00 [-1.75; -0.24]
-0.06 [-0.22; 0.11]

SE

0.050
0.020
0.020
0.030
0.050
0.030
0.020
0.210
0.140
0.150
0.040

0.110
0.040
0.050
0.140
0.110
0.080
0.050
0.500
0.330
0.380
0.090

0.161
0.759
0.006
0.667
0.840
0.667
0.216
0.072
0.029
0.006
0.971

0.934
0.107
0.094
0.074
0.575
0.248
0.211
0.018
0.010
0.010
0.507

Figure 7.4 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in imputed data (N = 978).



Note: Models adjusted for child sex, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal
alcohol, tobacco and HIV exposure. CECV total = CECV Total Score; p = p-value
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7.4. Discussion
7.4.1. Summary of findings

This study aimed to investigate relationships between lifetime violence exposure by 4.5 years
and cognitive outcomes at 5 years in preschool children in a South African birth cohort. In the
context of Witnessing Community Violence, the current study found associations with lower
selective attention. The literature investigating associations between community violence and
cognitive outcomes is limited, however, a previous study with a US sample (mean age = 9.89)
similarly found that exposure to community violence was associated with poor selective attention
(490). Interestingly, there was no association between Witnessing Community Violence and
nonverbal intelligence, which is surprising given its implication in intellectual function
impairment in US adolescents (216). This finding may be explained by methodological
differences between the DCHS and the sample used in the previous study. However, given that
research in this area is scarce, further research is needed to investigate patterns of associations
preferably across different contexts. Findings in the current study did not reveal associations
between Community Victimisation and any cognitive outcomes. Interestingly, the previous study
with a sample of US adolescents, used a measure of community violence that comprised both
witnessed and directed community violence (216). It is thus possible that in the current study,
Community Victimisation reflected a less severe form of exposure, and thus there were no

associations observed with cognitive outcomes.

Witnessing Domestic Violence was associated with lower nonverbal intelligence, selective
attention and receptive language ability in the cohort. These findings are in line with research
showing the impact of IPV on general intelligence and executive functions including inhibitory
control in children as documented in a recent review (17). However, the current study extends
this understanding to younger populations in LMICs, suggesting the profound impact of
Witnessing Domestic Violence in early childhood. With regards to receptive language ability, the
review found that associations with receptive language ability were inconsistent across studies,
with some reporting negative associations and others reporting no associations. These conflicting
findings support the need for further investigation of this question, including consideration

contextual factors that influence these relationships present if different environments.



Surprisingly, Domestic Victimisation was not associated with poor selective attention, receptive
language or nonverbal intelligence in the cohort at this age. Previous research has documented
inverse associations between maltreatment and cognitive impairment in domains including
general intelligence, language and executive functioning in populations of various ages, although
predominantly in HICs (215,267). The lack of consistency in these findings may be attributable
to differences between the current sample characteristics and other populations, both age and
environment. For example, the children in the DCHS were preschoolers, when a majority of
studies have investigated these patterns in older children. It is thus possible that the age at which
children are assessed can influence the detection of cognitive impairments due to Domestic
Victimisation, with certain effects possibly emerging at different developmental stages. However

future research is needed to investigate these patterns.

Overall violence exposure was associated with lower selective attention and receptive language.
Polyvictimisation was associated and lower nonverbal intelligence, selective attention and
receptive language. A recent metanalysis of cognitive outcomes in children with complex trauma
which comprised both polyvictimisation and repeated exposure to violence, found that children
with complex trauma had lower intelligence, language and executive functioning scores than
unexposed children (18). Whilst these findings are similar to those of the current study, they
differ in that, complex trauma does not solely capture polyvictimisation. Furthermore, all of the
reviewed samples were from HICs. The current study findings therefore suggest the added

impact that an increased burden of violence has on these cognitive domains in this LMIC sample.

Finding that expressive language ability increased with overall violence exposure, Witnessing
Community Violence and Domestic Victimisation, was surprising given that the inverse
association between childhood violence exposure and expressive language has been well-
documented (17,215,489). It has been argued that the expressive language subtest from the
KABC-II relies heavily on crystallised knowledge that is dependent on culture-specific
environmental experiences as such previous studies conducted in LMICs have opted to exclude
this subtest due to problems with cultural suitability (494). While this is a limitation, further
investigations reviewed that associations between expressive language and other variables in the
sample (child age, sex, household income, maternal education, maternal employment status,
maternal depression) were in accordance with expected patterns based on previous literature.
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This therefore suggests that the association between violence exposure and expressive language
is perhaps plausible in this sample. Given that most of the research in this area comes from HICs,
disparities in their findings and the current study’s maybe contextual. For example, it is possible
that children in the current sample’s expressive language functions matured faster than expected
in reaction to the amount of violence they experienced in their surroundings, especially
Witnessing Community Violence and Domestic Victimisation as a means of coping. Of course,
these findings are also noteworthy considering that an opposite pattern of associations was found
with receptive language ability. While receptive language ability, being closely tied to cognitive
processes, might be more directly impacted by the cognitive disruptions associated with violence
exposure, expressive language development is influenced more by social and environmental
interactions and could thus show a different pattern. A similar unexpected pattern of association
was found between Domestic Victimisation and cognitive flexibility. Previous studies found that
childhood exposure to maltreatment was associated with and poor cognitive flexibility (267).
The discrepancy with the current study findings likewise possibly indicates some adaptive
development in reaction to a harsh environment in the DCHS sample. Indeed, an emerging body
of literature has proposed a viewpoint that links early adversity (such as violence exposure in
early childhood) and accelerated development, highlighting that this acceleration is not
necessarily progressive but is rather an adaptive process in response to stress (523). For example,
early trauma has been associated with earlier age of menarche, accelerated epigenetic aging
(524) and brain development (525). However, the magnitude of the effect sizes in these
associations were small, similar to the current study findings. It is also not yet clear why this
phenomenon has been observed in some children and not others and there is no consensus

regarding the specific forms of adversity involved.

Previous studies have also found that this accelerated development is associated with poor health
outcomes in adulthood, including increased morbidity and mortality (526,527). It has been
suggested that the role of this accelerated development in childhood in relation to adversity is a
trade-off, where compromised health and a shorter lifespan are necessary sacrifices for increased
chances of reproduction (528). Regarding the results of the present study, there is a possibility
that enhanced expressive language abilities at this age, in the context of violence exposure may

present improved ability to express oneself, an important function for survival. While increased

196



cognitive flexibility affords the capacity to switch between tasks and rules as well as problem
solve, a necessary skill for survival in the context of domestic victimisation. However, given the
novelty of this area of research, more investigations are needed to understand these phenomena.
It is also possible that there are other mechanisms and processes yet to be identified that
influence the relationship between violence exposure and these abilities which emphasizes the

need for context-specific research.

The evidence for lower dominant fine motor function in association with Witnessing Domestic
Violence was not robust. In contrast, emerging research predominantly from HICs has found
links between maternal IPV and children’s poor motor functioning (17). Similar patterns were
observed from LMICs in the systematic review in Chapter 2. Unexpectedly, there was no
evidence for an association between violence exposure and learning, memory or visual working
memory when negative associations between violence exposure and these cognitive outcomes
have been previously well-documented (215,267). There are various possible explanations for
this: The DCHS children may differ in characteristics, such as age range or cultural context
compared to children in other populations. It is also possible that the tools used to assess
learning, memory, or visual working memory were not adequately sensitive to the subtleties of
impairment that can result from violence exposure, or that these cognitive domains are more
resilient to the impacts of violence in this particular age group or population. Additionally, the
cognitive tasks may not have reflected the real-world complexities and nuances of the DCHS
children's experiences and abilities, or there could be developmental timing issues, with the
effects of violence exposure on these cognitive domains manifesting at a different stage in child
development. Indeed, previous research in this field was predominantly conducted in HICs with

older children.

In reviewing the findings of the current study, it appears that the most clinically significant
relationships are those between violence exposure and lower performance in selective attention,
receptive language abilities, and nonverbal intelligence. On the other hand, the observed
association of violence exposure with greater expressive language and cognitive flexibility have
relatively small effect sizes in comparison. Additionally, the relationship with cognitive

flexibility was only observed for one type of violence exposure, suggesting that these findings
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may not have clinically relevance. The potential associations between violence exposure and

decreased inhibition also appear to be less relevant in this cohort measured at this age.
7.4.2. Strengths and limitations

This study has a number of methodological strengths, including the use of a prospective birth
cohort from a community-based sample in an LMIC. By using four subscales to capture violence
exposure, it was able to investigate the relationships between different types of violence and
cognitive outcomes. This was very valuable in filling in a gap in this area of research where
studies investigating the relationship between different types of violence and cognition are
scarce, especially those investigating community violence. These associations were investigated
in early childhood, providing insight into these patterns during this sensitive period of
development when exposure occurs, where previous studies have focussed on older children
limiting generalisability to pre-schoolers. Furthermore, the inclusion of polyvictimisation,
allowed the investigation of this widely neglected but prevalent phenomenon in relation to
cognition, in children living in a context where they face a high burden of violence. A variety of
cognitive outcomes were assessed, spanning multiple domains including, intelligence, language
and executive functions allowing the investigation of the associations between violence exposure

and various cognitive domains.

There are several limitations to consider. Due to the age group of children in the sample,
violence exposure was based on caregiver report, which poses risks of under reporting due to
social desirability bias (350). Despite this, study findings highlight high violence prevalence in
the sample. There was attrition in the study and additionally cognitive data collection was
impacted by the COVID-19 pandemic. Nevertheless, using robust multiple imputation methods
for missing data, findings among observed and imputed data were similar. The loss of
participants to follow-up resulted in a smaller sample size. This reduction in statistical power
makes it harder to detect a true association between violence and cognition, even if one exists.
Secondly, selection bias is a potential concern. Those lost to follow-up were more likely to come
from families with higher socioeconomic status and lower smoking rates as discussed in Chapter
4. These characteristics might be associated with lower exposure to violence or better cognitive

development. This could lead to an underestimation of the true association between violence
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exposure and cognitive outcomes in the entire population. Missing data on violence exposure or
cognitive outcomes for some participants can introduce bias, especially if the data is missing for
reasons related to the variables being studied. For example, if children with the most severe
outcomes (violence exposure and poor cognitive performance) are more likely to have missing
data, the study might underestimate the true association between these variables. The exclusion
of adolescent mothers from the study limits the generalizability of the findings. The experiences
and challenges faced by adolescent mothers might differ from those in the study population,
potentially leading to different associations between violence exposure and cognition for their
children. Some cognitive measures have not been validated in South African samples and present
cultural validity issues (e.g. KABC-II Expressive Vocabulary). Future psychometric research is
needed to ensure reliable and valid cognitive measurement within the South African context.
Despite confounding adjustment, residual confounding is still a possibility. For example, there
was no confounder adjustment for genetic factors due to unavailability of data/ study constraints
when previous research has highlighted the role of genetic factors in the relationship between
violence exposure and cognition (529). It is important for future research to consider these
factors in their study designs. The role of mediators in the associations between violence
exposure and cognition were not explored as they were beyond the scope of the study. Future
examination of moderators and/or mediators will enhance our understanding of the mechanisms

of these relationships.
7.4.3. Implications and Conclusions

This study provides an important contribution to the evidence highlighting the associations
between childhood violence exposure and preschoolers’ cognitive functions, specifically,
selective attention, nonverbal general intelligence and receptive vocabulary in LMICs. Attention
is a gateway function important for learning, as such, impairment in this system has a negative
impact on academic performance (88). Receptive language is important for children’s adjustment
in school and later life and poor receptive language ability in childhood has been associated with
literacy problems and in turn poor socioeconomic prospects in adulthood (530). General
intelligence is an aggregate of one’s neuropsychological abilities and a noteworthy predictor of
various psychosocial, socioeconomic and health outcomes in along the life span (213). As such,

finding that violence exposure in early childhood may impact these aspects of cognition in this
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sample is a cause for concern regarding their future wellbeing, and suggests the need for

interventions to tackle this human rights and public health issue.
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7.5. Supplementary

Supplementary Table 7.1 Sociodemographic and violence exposure in observed data

Variable Proportion N missing
(%)
Child Sex Female 49.1% -
Household Monthly Income < R1000 (52.56 USD) 35.2% -
R1000-5000 52.5%
>R5000 (258.66 USD)  12.4%
Education Primary 7.3% -
Some Secondary 55.4%
Completed Secondary 31.7%
Any Tertiary 5.6%
Employment Currently Unemployed  73.8% -
Marital status Married/Cohabiting 39.6% -
Prenatal Tobacco Exposure Exposed 29.6% -
Prenatal Alcohol Exposure Exposed 12.9% 41 (4.2%)
Child HIV Exposure HIV Exposed Uninfected 22.0% -
Maternal Antenatal Depression, median [IQR] 9.0 [6.0 - 12.0] -
Above Clinical Threshold 23.8%
CECV Total, median [IQR] 2.0[1.0-4.0] -
Any Violence Exposed 82.4%
Witnessing Community Violence, median 1.0[0-2.0] 233 (23.8%)
[1QR]
Exposed 74.5%
Community Victimisation, median [IQR] 0[0-0] 232 (23.7%)
Exposed 12.7%
Witnessing Domestic Violence, median [IQR] 0 [0 - 1.0] 232 (23.7%)
Exposed 32.7%
Domestic Victimisation, median [IQR] 0[0-1.0] 232 (23.7%)
Exposed 31.4%
Polyvictimisation None 17.0% -
1 type 37.8%
2 types 25.9%
3 types 15.4%
4 types 4.0%
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Supplementary Table 7.2 Cognitive scores in observed data

Nonverbal intelligence (standard scores)
Expressive language (scaled scores)
Learning (scaled scores)

Memory (scaled scores)

Working Memory (scaled scores)

Receptive language (raw scores)

Inhibition Stroop (no. of trials)

Selective Attention (no. of targets)

Dominant Motor (time in mins)
Nondominant Motor (time in mins)

Cogpnitive Flexibility (no. of trials)

Mean (SD)

76.2 (12.5)
6.0 (1.3)
7.3(2.8)

9.7 (1.8)

7.6 (2.2)
Median [IQR]

41.0 [36.0 -
45.0]

9.0 [6.0 - 10.0]

30.0 [25.0 -
36.0]
1.4[1.1-2.2]

16[1.2-2.7]
0[0-5]

© O

0.3
0.2
0

Maxi
mum
115

11
15
16
16

58

10
68

N missing
(%)
396 (40.5%)

350 (35.8%)
341 (34.9%)
368 (37.6%)
340 (34.8%)

362 (37%)

407 (41.6%)
403 (41.2%)

349 (35.7%)
355 (36.3%)
346 (35.4%)
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Violence Exposure Types and Cognitive Outcomes

Witnessing Community Violence
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Supplementary Figure 7.1Forest plot estimates of associations between community violence and cognitive functions in imputed data (N = 978).

Note: Models are unadjusted. p = p-value

B per one unit change in the violence subscore

Beta coefficient [95%-CI]

0.03 [-0.11; 0.17]
-0.01 [-0.06; 0.04]
0.09 [ 0.02; 0.15]
-0.13 [-0.30; 0.05]
-0.08 [-0.21; 0.06]
-0.03 [-0.12; 0.06]
0.03 [-0.03; 0.09]
-0.68 [-1.34; -0.03]
-0.61 [-1.02; -0.20]
-0.81 [-1.24; -0.37]
-0.01 [-0.12; 0.09]

0.05 [-0.44; 0.53]
0.05[-0.17; 0.26]
-0.04 [-0.31; 0.23]
-0.02 [-0.66; 0.62]
034[024 0.92]
[-0.32; 0.52]
[-0.12; 0.37]
[-3.68; 1.34]
[-2.30; 1.07]
[-0.82; 2.88]
[-0.43; 0.42]

O—\D—iOO
OO g
OWN~NWO

SE

0.070
0.030
0.030
0.090
0.070
0.050
0.030
0.330
0.210
0.220
0.050

0.250
0.110
0.140
0.330
0.290
0.210
0.120
1.270
0.850
0.940
0.220

0.704
0.754
0.007
0.148
0.277
0.524
0.272
0.039
0.004
0.001
0.790

0.855
0.670
0.758
0.952
0.247
0.635
0.305
0.358
0.470
0.275
0.993



Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-CIl]

Witnessing Domestic Violence

Cognitive flexibility -0.03 [-0.38; 0.31]
Dominant motor 0.16 [ 0.02; 0.30]
Expressive language 0.09 [-0.09; 0.27]
Inhibition —_— -0.56 [-1.02; -0.10]
Learning -0.06 [-0.42; 0.30]
Memory -0.17 [-0.43; 0.09]
Nondominant motor 0.11 [-0.06; 0.28]
Nonverbal Intelligence —— -3.11 [-4.73; -1.50]
Receptive language —— -1.57 [-2.63; -0.51]
Selective attention —il— -1.97 [-3.13; -0.81]
Working memory -0.15[-0.42; 0.12]

Domestic Victimisation

Cognitive flexibility 0.22 [ 0.00; 0.43]
Dominant motor 0.02 [-0.07; 0.11]
Expressive language 0.15[ 0.04; 0.26]
Inhibition -0.66 [-1.26; -0.06]
Learning 0.02 [-0.21; 0.26]
Memory -0.03 [-0.19; 0.13]
Nondominant motor 0.05 [-0.06; 0.16]
Nonverbal Intelligence -0.61 [-1.73; 0.52]
Receptive language -0.44 [-1.13; 0.24]
Selective attention —— -0.84 [-1.60; -0.08]
Working memory 0.04 [-0.14; 0.22]

B per one unit change in the violence subscore

SE

0.180
0.070
0.090
0.230
0.180
0.130
0.090
0.820
0.540
0.590
0.140

0.110
0.050
0.060
0.300
0.120
0.080
0.060
0.570
0.350
0.390
0.090

0.856
0.029
0.307
0.016
0.758
0.203
0.216
0.001
0.004
0.001
0.283

0.050
0.676
0.010
0.031
0.836
0.709
0.343
0.288
0.204
0.030
0.659

Supplementary Figure 7.2 Forest plot estimates of associations between domestic violence and cognitive functions in imputed data (N = 978).

Note: Models are unadjusted. p = p-value
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Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-CI] SE o]
CECV total
Cognitive flexibility 0.04 [-0.04; 0.12] 0.040 0.354
Dominant motor 0.01[-0.02; 0.04] 0.020 0.574
Expressive language 0.06 [ 0.02; 0.10] 0.020 0.004
Inhibition -0.10 [-0.20; 0.01] 0.050 0.062
Learning -0.02 [-0.11; 0.07] 0.040 0.642
Memory -0.02 [-0.08; 0.04] 0.030 0.460
Nondominant motor 0.03 [-0.01; 0.07] 0.020 0.122
Nonverbal Intelligence —_— -0.57 [-0.97; -0.17] 0.200 0.006
Receptive language - -0.41 [-0.67; -0.15] 0.130 0.002
Selective attention = B -0.52 [-0.80; -0.24] 0.140 0.001
Working memory -0.01 [-0.07; 0.06] 0.030 0.800
Polyvictimisation
Cognitive flexibility -0.04 [-0.24; 0.15] 0.100 0.667
Dominant motor 0.07 [-0.01; 0.15] 0.040 0.071
Expressive language 0.09 [-0.01; 0.19] 0.050 0.083
Inhibition . a2 -0.31 [-0.56; -0.05] 0.130 0.020
Learning -0.08 [-0.29; 0.13] 0.110 0.439
Memory -0.11 [-0.25; 0.04] 0.070 0.151
Nondominant motor 0.08 [-0.02; 0.17] 0.050 0.129
Nonverbal Intelligence —i— -1.58 [-2.52; -0.63] 0.480 0.001
Receptive language —— -1.08 [-1.70; -0.46] 0.310 0.001
Selective attention —— -1.19[-1.91; -0.47] 0.360 0.001
Working memory . : : : . -0.07 [-0.22; 0.09] 0.080 0.410
2 1 0 1 2

B per one unit change in the overall score

Supplementary Figure 7.3 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in imputed data (N =
978).
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Note: Models are unadjusted. CECV total = CECV Total Score; p = p-value
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Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-CI] SE o]

Witnessing Community Violence

Cognitive flexibility 0.12 [-0.03; 0.27] 0.080 0.120
Dominant motor -0.01 [-0.07; 0.05] 0.030 0.740
Expressive language 0.07 [ 0.00; 0.15] 0.040 0.041
Inhibition -0.14 [-0.34; 0.07] 0.110 0.193
Intelligence -0.06 [-0.78; 0.67] 0.370 0.877
Learning -0.08 [-0.24; 0.08] 0.080 0.311
Memory 0.00 [-0.11; 0.12] 0.060 0.945
Nondominant motor 0.03 [-0.04; 0.10] 0.040 0.440
Receptive language -0.28 [-0.70; 0.13] 0.210 0.176
Selective attention -0.49 [-1.01; 0.04] 0.270 0.068
Working memory 0.03 [-0.09; 0.16] 0.060 0.600

Community Victimisation

Cognitive flexibility -0.18 [-0.73; 0.38] 0.280 0.537
Dominant motor 0.04 [-0.19; 0.26] 0.110 0.738
Expressive language -0.03 [-0.30; 0.24] 0.140 0.805
Inhibition -0.16 [-0.89; 0.58] 0.370 0.672
Intelligence == -0.94 [-3.59; 1.71] 1.350 0.485
Learning —il— 0.34 [-0.25; 0.92] 0.300 0.261
Memory t 0.11 [-0.32; 0.53] 0.220 0.627
Nondominant motor 0.10 [-0.17; 0.37] 0.140 0.454
Receptive language —— -0.87 [-2.40; 0.65] 0.780 0.262
Selective attention L 1.16 [-0.71; 3.03] 0.950 0.224
Working memory . : : —!— : : . 0.15[-0.32; 0.62] 0.240 0.529
3 -2 1 0 1 2 3

B per one unit change in the violence subscore

Supplementary Figure 7.4 Forest plot estimates of associations between community violence and cognitive functions in observed data

Note: Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and nondominant motor (N = 518),
inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models adjusted for child sex, maternal antenatal depression, maternal

education, marital status, household income, employment status, prenatal alcohol, tobacco and HIV exposure. p = p-value.
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Violence Exposure Types and Cognitive Outcomes

Witnessing Domestic Violence
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Intelligence

Learning

Memory
Nondominant motor
Receptive language
Selective attention
Working memory

Domestic Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition
Intelligence

Learning

Memory
Nondominant motor
Receptive language
Selective attention
Working memory

Supplementary Figure 7.5 Forest plot estimates of associations between domestic violence and cognitive functions in observed data

B per one unit change in the viclence subscore

Beta
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coefficient [95%-CI]

0.46]
0.27]
0.28]

-0.04]

-0.35]
0.47]
0.23]
0.24]
0.15]

-0.16]
0.19]

0.50]
0.12]
0.21]
0.21]
0.47]
0.25]
0.14]
0.18]
0.38]
0.25]
0.24]

0.626
0.092
0.261
0.035
0.018
0.652
0.741
0.468
0.094
0.027
0.454

0.037
0.644
0.153
0.481
0.244
0.974
0.616
0.253
0.396
0.171
0.714

Note: Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and nondominant

motor (N = 518), inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models adjusted for child sex, maternal

antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol, tobacco and HIV exposure. p = p-value.
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Violence Exposure Types and Cognitive Outcomes

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition
Intelligence
Learning

Memory
Nondominant motor
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition
Intelligence
Learning

Memory
Nondominant motor
Receptive language
Selective attention
Working memory

B per one unit change in the overall score
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Beta coefficient [95%-CI]

SE

0.050
0.020
0.020
0.060
0.220
0.050
0.040
0.020
0.130
0.160
0.040

0.110
0.050
0.050
0.150
0.520
0.120
0.080
0.050
0.310
0.380
0.090

0.074
0.651
0.038
0.091
0.209
0.731
0.880
0.219
0.076
0.044
0.707

0.967
0.071
0.401
0.018
0.015
0.390
0.340
0.191
0.008
0.009
0.507

Supplementary Figure 7.6 Forest plot estimates of associations of overall violence exposure, polyvictimisation and cognitive functions in

observed data

Note :Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and nondominant motor (N = 518),
inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models adjusted for child sex, maternal antenatal depression, maternal

education, marital status, household income, employment status, prenatal alcohol, tobacco and HIV exposure. CECV total = CECV Total Score; p = p-value
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Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-ClI] SE o]
Witnessing Community Violence

Cognitive flexibility 0.02 [-0.11; 0.16] 0.070 0.731
Dominant motor 0.00 [-0.06; 0.06] 0.030 0.973
Expressive language 0.09[0.02; 0.16] 0.040 0.010
Inhibition -0.15[-0.34; 0.04] 0.100 0.115
Learning -0.08 [-0.23; 0.06] 0.070 0.272
Memory -0.02[-0.13; 0.08] 0.050 0.675
Nondominant motor 0.03 [-0.03; 0.10] 0.030 0.309
Nonverbal Intelligence -0.66 [-1.36; 0.04] 0.350 0.063
Receptive language s 3 -0.55 [-0.95; -0.15] 0.200 0.007
Selective attention - -0.86 [-1.35; -0.36] 0.250 0.001
Working memory 0.00[-0.12; 0.12] 0.060 0.999
Community Victimisation

Cognitive flexibility -0.15[-0.71; 0.41] 0.280 0.590
Dominant motor 0.01 [-0.22; 0.24] 0.120 0.926
Expressive language -0.03 [-0.31; 0.26] 0.140 0.850
Inhibition -0.19[-0.91; 0.54] 0.370 0.618
Learning 0.38 [-0.22; 0.97] 0.300 0.212
Memory 0.11 [-0.32; 0.53] 0.220 0.624
Nondominant motor 0.08 [-0.19; 0.35] 0.140 0.571
Nonverbal Intelligence L -1.40 [-4.17; 1.36] 1.410 0.319
Receptive language ——— -0.86 [-2.46; 0.74] 0.810 0.291
Selective attention =~ 0.54 [-1.39; 2.48] 0.980 0.583
Working memory | : —! 0.13 [-0.35; 0.60] 0.240 0.601

-4 -2 0

T
2

1
4

B per one unit change in the violence subscore

Supplementary Figure 7.7 Forest plot estimates of associations between community violence and cognitive functions in observed data

Note: Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and nondominant motor (N = 518),
inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models are unadjusted. p = p-value
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Violence Exposure Types and Cognitive Outcomes Beta coefficient [95%-Cl]

Witnessing Domestic Violence

Cognitive flexibility
Dominant motor
Expressive language

-0.01 [-0.37; 0.36]
0.16 [ 0.02; 0.31]
0.10 [-0.08; 0.29]

Inhibition - -0.60 [-1.07; -0.13]
Learning 0.02 [-0.36; 0.40]
Memory -0.11 [-0.38; 0.16]
Nondominant motor 0.11 [-0.06; 0.28]
Nonverbal Intelligence —— -3.08 [-4.83; -1.33]
Receptive language —— -1.38 [-2.41; -0.34]
Selective attention —i— -2.09 [-3.32; -0.85]
Working memory -0.15 [-0.45; 0.15]
Domestic Victimisation

Cognitive flexibility 0.26 [ 0.02; 0.50]
Dominant motor 0.02 [-0.07; 0.12]
Expressive language 0.13[0.01; 0.25]
Inhibition -0.18 [-0.50; 0.14]
Learning 0.05 [-0.20; 0.30]
Memory -0.03 [-0.21; 0.15]
Nondominant motor 0.06 [-0.05; 0.18]
Nonverbal Intelligence -0.93 [-2.12; 0.26]
Receptive language -0.32 [-1.00; 0.37]
Selective attention -0.89 [-1.73; -0.05]
Working memory . : . : ' 0.08 [-0.12; 0.29]

-4 -2 0 2 4

Supplementary Figure 7.8 Forest plot estimates of associations between domestic violence and cognitive functions in observed data

B per one unit change in the violence subscore

SE

0.180
0.070
0.090
0.240
0.190
0.140
0.090
0.890
0.530
0.630
0.150

0.120
0.050
0.060
0.160
0.130
0.090
0.060
0.610
0.350
0.430
0.100

0.977
0.028
0.259
0.013
0.927
0.413
0.209
0.001
0.009
0.001
0.334

0.034
0.637
0.040
0.268
0.688
0.733
0.290
0.126
0.363
0.037
0.420

Note: Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and
nondominant motor (N = 518), inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models are

unadjusted. p = p-value
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Violence Exposure Types and Cognitive Outcomes

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Supplementary Figure 7.9 Forest plot estimates of associations of overall violence exposure, polyvictimisation and cognitive functions in

observed data

B per one unit change in the overall score

Beta coefficient [95%-CI]

0.04 [-0.05; 0.13]
0.01 [-0.02; 0.05]
0.06 [ 0.02; 0.10]
-0.12 [-0.24; -0.01]
-0.02 [-0.11; 0.08]
-0.02 [-0.08; 0.05]
0.03 [-0.01; 0.07]
-0.59 [-1.02; -0.16]
-0.36 [-0.61; -0.11]
-0.56 [-0.87; -0.26]
0.01 [-0.07; 0.08]

-0.06 [-0.27; 0.15]
0.09 [ 0.00; 0.17]
0.07 [-0.04; 0.17]
-0.40 [-0.68; -0.13]
-0.10 [-0.32; 0.12]
-0.10 [-0.26; 0.06]
0.08 [-0.02; 0.18]
-1.94 [-2.96; -0.92]
-1.08 [-1.67; -0.49]
-1.45[-2.17; -0.73]
-0.07 [-0.25; 0.11]

SE

0.040
0.020
0.020
0.060
0.050
0.030
0.020
0.220
0.130
0.150
0.040

0.110
0.040
0.050
0.140
0.110
0.080
0.050
0.520
0.300
0.370
0.090

0.371
0.486
0.008
0.038
0.742
0.610
0.155
0.007
0.005
0.001
0.888

0.561
0.043
0.224
0.004
0.364
0.208
0.105
0.001
0.001
0.001
0.445

Note: Intelligence (N = 485), expressive language (N = 522), receptive language (N = 510), Learning (N = 528), memory (N = 506), dominant (N = 522) and

nondominant motor (N = 518), inhibition (N = 476), selective attention (N = 480), working memory (N = 529) and cognitive flexibility (N = 525). Models are

unadjusted. CECV total = CECV Total Score
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Chapter 8. Discussion
8.1. Overview of background and summary of key results

As detailed in Chapter 1, violence among children is major human rights and public health
issue worldwide (1). Although the majority of children in the world live in LMICs and it has
been shown that they experience higher levels of violence than those in HICs (2), there is
limited data on the extent of violence and the types of violence they experience in early
childhood. Furthermore, research investigating associations between violence exposure and
developmental outcomes such as mental health and cognition in early childhood is limited,
especially in these settings. Such evidence is needed to better understand the risk violence
poses on the developing brain (88). While the prevention of violence should be the ultimate
goal, a better understanding of its impact can better inform strategies for interventions to
support young children exposed to violence, bolster their resilience, and provide them with
copying mechanisms to improve their wellbeing and prepare them for the emotional and

cognitive demands of school.

In this thesis, | aimed to address these research gaps by enhancing our knowledge of the
violence exposure patterns of young children in LMICs and investigating how these patterns
relate to their mental health and cognitive functions. | achieved this by undertaking a
systematic review of the evidence on the association between violence exposure and
cognitive outcome in children 11 years and under in LMICs (Chapter 2). |, together with
another reviewer, screened 2937 records obtained from database searching. After full text
screening, a total of 17 studies which encompassed 27 643 children from 20 LMICs were
examined. The majority of these studies, focused on maltreatment, but IPV and war violence
were also examined. The most frequently studied cognitive functions were early childhood
cognitive, socioemotional and motor development, executive functioning, general
intelligence/IQ and language ability. Overall, 71% of the reviewed studies found evidence to
suggest an association between violence exposure and poor cognitive outcomes in children. |
also found evidence to suggest cortisol moderated the relationship between maternal corporal
punishment and children’s executive functions in this review. Furthermore, | found that
parental stimulation, scholastic involvement and maternal mental health, children’s academic
motivation, and child mental health mediate associations between violence exposure (IPV

and maltreatment, respectively) and children’s cognitive outcomes.
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Chapter 3 presents results of a scoping review of the association between violence exposure
and mental health outcomes in children up to age 11 living in LMICs. | explored the themes
and gaps in the current evidence. Together with another reviewer, | screened 20543 records
from database searches. Following full-text screening, we reviewed total of 58 studies
encompassing 66020 children from 26 LMICs. Reviewed studies investigated exposure to
bullying, community violence, IPV, maltreatment, political and war violence. Outcomes
largely encompassed internalising and externalising problems. All reviewed studies found
evidence suggesting that violence exposure is a risk factor for behavioural problems in
children, similar to previous findings in reviews with predominantly older children and adults
residing in HICs. Reviewed studies also identified moderating factors such as maternal
mental health that could influence the strength or direction of the association between
violence exposure and child mental health. Furthermore, factors such as parental mental
health, child impulsivity, and concurrent exposure to other types of violence were also found
as mediators in these associations. Some of the reviewed studies investigated sex differences
in the relationship between violence exposure and mental health outcomes in children, with
different patterns of associations, mediation, and moderation observed in boys and girls.
Some studies reported differential associations with child mental health based on violence
subtypes such as IPV and bullying subtypes. Important themes and gaps were identified by
the review. The majority of the reviewed studies came from China (People's Republic of),
and a substantial proportion from Brazil), and smaller numbers from Middle East and Africa.
Most reviewed studies were cross-sectional studies; only 29% were longitudinal studies;
study samples were predominantly school-going children; studies typically investigated
maltreatment and IPV with comparatively fewer studies investigating community violence or
collective violence; reviewed studies largely investigated exposure to one form of violence
neglecting polyvictimisation; various measures were used to assess violence exposure and in
most cases respondents were children; reviewed studies generally used established measures

for assessing behavioural outcomes, mainly using the CBCL and SDQ.

In both above reviews | conducted a comprehensive risk of bias assessments and found that
some reviewed studies’ methodologies had a high risk of selection bias. Confounding control
was not always adequate, especially with respect to adjusting for confounding effects due to
caregivers’ mental health and alcohol and substance use behaviours. In light of this
observation, | paid particular attention to these points in my own original studies and analyses in
Chapter 6-7 adjusted for multiple confounders.
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Through the findings from the reviews, it was clear that the majority of previous research
investigating childhood violence exposure in LMICs focused on school-going children. My
research aimed to address this gap through a focus on data collected from preschoolers living
in South Africa. Prior to examining associations between violence, mental health and
cognitive outcomes, | set out to understand the patterns of violence exposure these children
experience. Therefore, in Chapter 5, | describe the violence exposure patterns of preschoolers
living in South Africa, using data from the DCHS. Lifetime direct and indirect exposure to
domestic and community violence, was assessed through parental reports when children were
aged 3.5 years (N = 530), 4.5 years (N = 749), and 6 years (N = 417), using the CECV. The
analysis revealed three primary findings. First, a considerable portion of children (72%-75%)
experienced some form of violence in their homes or communities from a young age. Second,
substantial polyvictimisation was evident, with nearly half (49%) of the children experiencing
more than one type of violence by the age of 6. Third, sex differences were observed by the
age of 4.5, with boys more frequently exposed to domestic victimisation (28% vs. 17% for
girls) and polyvictimisation (38% vs. 28% for girls). Moreover, witnessing community
violence emerged as the most common type of violence (62% - 69%), corroborating previous
research (531) and the high incidence of homicides and gang violence in the Western Cape
Province in which the DCHS is based (429). Domestic victimisation (i.e., maltreatment) was
also prevalent (24%- 31%), as well witnessing domestic violence (28% - 21%). Community
victimisation was the least prevalent (9 - 14%) exposure. There were also no differences in
children’s exposure status based on their background (i.e. maternal marital status or SES). Of

note, the DCHS population is generally characterised by low SES.

Chapter 6 presents associations between lifetime violence exposure at 4.5 years and
internalising and externalising behaviour problems at 5 years in the DCHS (N = 978). These
outcomes were chosen as they are the most universally accepted categorisations of mental
health problems in children (284) as evidenced by in the scoping review in Chapter 3.
Children’s violence exposure was captured using the CECV as described above, and
internalising and externalising behaviour problems were assessed using the CBCL. Findings
revealed an overall lifetime violence exposure rate of 83% in the sample. Higher scores on
internalising and externalising behaviours were associated with overall violence exposure,

domestic victimisation and witnessing community violence in the current sample. There was
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a positive association between polyvictimisation and externalising behaviours, but the
evidence was less robust for internalising behaviour problems (the Cls spanned the null
value). Evidence for an association of witnessing domestic violence with internalising or
externalising behaviour problems was weak (CI spanned the null value and p-values were
greater than 0.05). There was no association between community victimisation and
internalising or externalising behaviours. Lastly, approximately 10% of the children had
internalising behaviour problems in the clinical range and approximately 4% had

externalising behaviour problems in the clinical range.

Chapter 7 investigated the relationship between violence exposure and cognitive outcomes in
preschooolers in the DCHS. Specifically, multiple regression analyses investigated
associations between lifetime violence exposure at age 4.5 (assessed using the CECV) and
cognitive outcomes assessed at age 5. Following the systematic review in Chapter 2, which
revealed a lack of consensus in the literature about the cognitive outcomes potentially
affected by childhood violence exposure, Chapter 7 investigated various cognitive outcomes,
specifically, executive functions (selective attention, visual working memory, inhibition,
cognitive flexibility), language (receptive and expressive) ability, motor dexterity, learning
and memory ability. | found inverse associations between lifetime exposure to violence and
cognitive outcomes: overall violence exposure, witnessing community violence, witnessing
domestic violence and polyvictimisation with selective attention; witnessing domestic
violence and polyvictimisation with nonverbal general intelligence; overall violence
exposure, witnessing domestic violence and polyvictimisation with receptive language
ability. Witnessing domestic violence and polyvictimisation with inhibition (weak evidence).
Unexpectedly, overall violence exposure, witnessing community violence, domestic
victimisation, were associated with greater expressive language ability; and domestic
victimisation was associated with greater cognitive flexibility. There were no associations
between lifetime exposure to violence and visual working memory, fine-motor functions,

learning and memory ability.
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8.2. Discussion of key findings
8.2.1. High prevalence of lifetime violence in the lives of South African

children

Perhaps the most striking finding in the thesis is the high level of violence children in the
DCHS experienced. Chapter 6 and 7 highlighted that by 4.5 years of age, about 83% of the
sample had experienced some form of violence. Furthermore, in Chapter 5, findings revealed
that even at an earlier age of 3.5 years, the majority of children (72%) had experienced
violence in their lives, with witnessing community violence being the most prevalent
exposure, experienced by 62% - 69% of the children by the ages of 3.5 — 6 years. The
findings in Chapter 5 not only align with those of other studies with older South African
children in terms of prevalence of community violence (387,388,532,533), but also uniquely
emphasise the prevalence of this exposure in the lives of South African preschoolers. Thus,
stressing the pervasive nature of community exposure across the life span in certain South
African communities. Indeed, research in South African adult populations from similar
contexts has found the experience of witnessing violence to be a common phenomenon (531).
Similarly, mothers in the DCHS, reported high levels of lifetime exposure to community
violence themselves (400). It is understood that community violence in South Africa stems
from its political history, encompassing the pre-colonial to colonial period, through slavery
and apartheid (368,391). During a subsequent period of resistance and liberation numerous
South African people from marginalised groups were subject to state violence as a method of
public order policing (534). Through these systems, (1) violence in South Africa was
normalised and socially accepted (2) marginalised groups of people were severely
economically disadvantaged through low educational resources, employment prospects,
income, and being forced into communities where gang activity, crime and violence is rife,
driven by deprivation (487,535).

Interestingly, in the DCHS lifetime exposure to domestic victimisation (i.e. maltreatment)
and witnessing domestic violence (including IPV) were similarly prevalent, at rates of
approximately 31% - 33% at 4.5 years of age. Family violence, which encompasses both of
these phenomena is prevalent in South Africa, with other studies reporting estimates of 9% -
34% for maltreatment (536,537) and 23% - 38% for IPV in women (298,538-540). The are
several possible explanations for these findings. It is understood that apartheid impacted

family social dynamics through the migrant labour system that resulted in many fathers being
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absent from their children’s lives (541). As such single-parent homes are common in South
Africa, such that a large proportion of children are raised by their mother (39%) or neither
parent (23%) (356). Indeed, at enrolment, 60% of the mothers in the DCHS cohort were
single. It is argued that single caregivers experience higher levels of stress as a resulting of
parenting by themselves which is exacerbated under financial hardship (542). A such, this
strain may result in inconsistent discipline and harsh disciplinary practices (543).
Furthermore, the racial oppression, unequal power dynamics and economic inequalities
experienced through the migrant labour system increased gender inequalities (544). This
together with certain cultural and social norms that endorse the use of violence by certain
members of society with high status (i.e. men) against those of a lower status (i.e. women and
children) may lead to IPV and maltreatment of children (545). Unfortunately, children are
often viewed as having a low status, and prevailing social norms sometimes treat them as if

% ¢

they were their parents’ “property”. This perception increases children’s susceptibility to
violence from caregivers, leaving them disempowered and unable to report maltreatment
(410,487). It is also possible that the political history discussed above in the context of
community violence may have influenced the general cultural and social norms in South
Africa such that the use of violence in domestic settings is also normalised (371). Notably,
the constitutional ruling against caregivers’ use of corporal punishment in South Africa was
only made in 2019 (546). While the legality of the use corporal punishment prior to this
ruling by no means indicates caregivers’ endorsement of it, it is plausible that the legal
defence for it in the backdrop of the country’s socio-political history likely fuelled its use.
Indeed, in the DCHS, the most commonly reported form of domestic victimisation was child
being hit by a stick, belt or another hard item at home, experienced by 6% - 13% of the

children aged 3.5 to 6 years.

Children in the DCHS also experienced polyvictimisation, at rates of up to 49% by age 6.
Although it was mainly characterised by exposure to two or three types of violence in the
DCHES, results from the Birth to Twenty Plus Cohort Study in Johannesburg, South Africa
found that around 40 % of the children experienced five or six types of violence across their
lifetime (0-22 years) in settings that included home, community, school, peers and intimate
relationships (547). In the DCHS, children could only experience up to four types of
violence, as determined by the number of subscales measured. However, findings from the

Birth to Twenty Plus Cohort Study emphasize the risk of exposure to additional forms of
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violence that children in the DCHS might encounter throughout their lifetimes in the absence

of interventions.

| also found that boys experienced a greater burden of domestic victimisation and
polyvictimisation than girls. This pattern may stem from differences in socialization, with
boys often less supervised and more susceptible to witnessing or experiencing violent
experiences due to more time spent outside the home as well as potential disparities in
parental attitudes towards the acceptability of harsh discipline based on the child’s gender
(548). Indeed, other studies conducted in South Africa (549,550) and other countries have
found that boys experience more corporal punishment than girls (548). Additionally, the rate

for homicide is higher among boys than girls globally (2).

Lastly, community victimisation was the least prevalent type of violence experienced by
children in the DCHS, experienced by about 13% of the sample by age 4.5. This is likely due
to their young age, which meant that the children likely spent the majority of their time at
home as opposed to outside in the community or school. Previous studies of older South
Africa children (10 — 17 years) found community victimisation prevalence rates of 39% -
40% (387,476), so that the relatively low prevalence in the DCHS is likely due to the young

age of participants.

8.2.2.  Violence exposure - a risk factor for mental health problems for
children in LMICs

A second key finding in the thesis was the risk of poor mental health outcomes in children
exposed to violence in LMICs. This phenomenon has been well-documented in the literature
in adolescents and adults predominantly based in HICs (14,16,118,119,275) with some
emerging research finding similar patterns in similar population groups in South Africa
(298,430,532,533). Chapter 6 contributes to the growing body of research on preschoolers in
LMICs, documenting that preschoolers exposed to maltreatment, community violence and
polyvictimisation in the DCHS were at risk of experiencing internalising and externalising
behaviour problems similar to their older counterparts. This is important given that there is
widespread belief that it is difficult to observe such behaviours in preschoolers (especially
internalising behaviours), and the belief that children at that age will not remember, are not
affected by or quickly recover from violence (551-553). This is also important in establishing

violence exposure as a risk factor for mental health problems in early childhood. This
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together with the previous thesis findings linking violence exposure and poor cognitive
outcomes in this preschool sample, suggests the potential disruption of brain development
from violence exposure, a phenomenon that has been well-documented in neuroimaging
studies investigating early life stress (108,554,555). Researchers have described how early
childhood experiences “get under the skin”, a concept used to illustrate how events occurring
in early life can shape biological systems creating developmental gradients (105,556,557).
Furthermore, polyvictimisation was associated with poor outcomes in both mental health and
cognition in this sample, highlighting the added impact of an increased burden of violence on
children’s development in this cohort. Finding low prevalence of clinically significant
psychopathology in the sample alludes to the possibility of resilience in the sample.
Resilience reportedly features in some children who have had traumatic experiences and is
tied to the presence of protective factors such as self-regulation, family, school and peer
support (203). Alternatively, it has been suggested that violence exposure puts a child at risk
of experiencing mental health problems later, at any point in their lives (558). As such
children in the DCHS and other similar contexts exposed to violence who may not meet the
criteria for a diagnosis of a mental health problem currently, may still experience clinical

levels of psychopathology later.

Of note there was no evidence of an association between community victimisation and either
mental health or cognitive outcomes in the DCHS sample (Chapters 6 and 7). This type of
exposure has been associated with poor mental health in South African adolescents (388).
Furthermore, a previous study in USA found that community violence (including community
victimisation) was negatively correlated with 1Q in adolescents (216). In the DCHS, it is
likely that community victimisation is a less severe form of exposure, possibly explaining the

absence of observed effects.

8.2.3.  Violence exposure — a risk factor for poor cognitive outcomes for
children in LMICs

Another important finding that emerged from the thesis is that children (11 years and under)
exposed to violence in LMICs are at risk of poor cognitive outcomes. It was also clear from
the systematic review in Chapter 2 that research investigating violence exposure and
cognitive outcomes in LMICs is limited in comparison to that conducted in HICs or
investigating mental health/behavioural outcomes (see Chapter 3). While the findings from
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the systematic review in Chapter 2 were largely similar to those conducted in HICs especially
in adolescent and adult populations (20) there were some differences. For example, in my
review of studies conducted in LMIC settings in young children, maltreatment was associated
with poor cognitive functioning in most domains except memory, when previous studies in
HICs have found associations between childhood violence exposure and poor memory
(20,215). Similarly, in the DCHS, there were no associations found between any form of
violence and learning or memory (Chapter 7). It is possible that these are true findings,
suggesting differential patterns of associations across populations. However, given that only
one study in the Chapter 2 review assessed memory and, previous reviews reported mixed
findings with regards to the association between childhood violence and memory (19,267) it
is plausible that methodological variations among different studies could explain the
inconsistencies observed in the literature. Further research is necessary to thoroughly
examine these associations and clarify these divergent findings. There were also
inconsistences in the associations between IPV and cognitive outcomes in the thesis, although
generally, IPV was associated with poor cognitive outcomes in both the systematic review
(Chapter 2) and in the DCHS (Chapter 7). The pattern was more consistent in Chapter 7
compared to the review, as witnessing domestic violence was associated with poor selective
attention, nonverbal intelligence, receptive language ability and inhibition in the DCHS,
similar to previous research with older samples in HICs, (17). Interestingly, in the systematic
review, there were no studies investigating community violence, indicating a critical gap in
the literature pertaining to LMICs. However, similarly, there are relatively few studies that
have investigated associations between childhood exposure to community violence and
cognition in HICs as well, I only identified a small number during the course of the PhD
(26,124,216,217,489,490,559-565). Using data from the DCHS, Chapter 7 highlighted
witnessing community violence as a risk factor for poor selective attention ability in
preschoolers in LMIC communities, contributing to this critical evidence gap. Although
polyvictimisation has been identified as a risk factor for mental health problems in other
populations, even posing a greater risk than single exposures (118), research on its
relationship with cognition is very limited. As such finding that polyvictimisation was
associated with poor selective attention, receptive language ability, nonverbal intelligence
and inhibition ability in this LMIC sample is a step towards addressing this research gap.
Another unigue contribution of the thesis was finding that violence exposure was associated
with greater expressive language ability and cognitive flexibility. This is in contrast to

previous research findings (267) and suggests possible adaptive cognitive responses under
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stress (215,489). However, such responses have been associated with poor health outcomes
later (526,527) as accelerated development likely comes at a cost (528). Given the
preliminary nature of the research in this area especially pertaining to cognitive outcomes and
the small effect sizes observed in these associations, further research is needed. The lack of
associations between violence exposure and learning, memory, motor dexterity, or visual
working memory, may be a true finding. Alternatively, they could be as a result of the
measures used to assess these functions which were designed in Western contexts not being
culturally applicable or sensitive to capture the abilities of the children in the DCHS. This
points to the need for more contextual and nuanced investigations into appropriate cognitive

measures to use in South Africa.
8.3. Strengths and limitations

Each of the results chapters presented strengths and limitations pertaining to their specific
analyses. Nonetheless it is important to consider the following strengths and limitations in

relation to the thesis results Chapters.
8.3.1. Methodology

Even though the use of data from a community based prospective birth cohort is a key
strength of the thesis overall, it also had its limitations. The study recruited pregnant mothers
who were receiving antenatal care in their first or second trimester. This means that pregnant
women who only went to the antenatal clinics in their third trimester were excluded. This
may reduce sample representativeness. While most South African women (96% -97%) attend
public antenatal clinics during the course of their pregnancy (566,567), their characteristics
may vary in relation to antenatal care initiation time. For example, previous studies have
found that being employed and having a wanted pregnancy were associated with early
antenatal care initiation in urban settings in South African (566-568). Excluding adolescent
mothers from the study population may limit the generalizability of the findings to this
specific subgroup. If adolescent mothers experience violence exposure or its consequences
differently from other caregivers, excluding them could lead to incomplete understanding of
the associations under investigation. For example, adolescent mothers may face unique
stressors and vulnerabilities that put them at increased risk of experiencing violence, such as

lower SES, lack of support networks, and dependence on potentially abusive partners.
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Additionally, they may lack the resources and coping mechanisms that older caregivers have,
making them more susceptible to various forms of violence. Therefore, excluding adolescent
mothers from the study could lead to an underestimation of the true prevalence and impact of
violence exposure on child outcomes. Regardless of this, recruitment into the DCHS was

comprehensive and exclusion criteria were limited to increase representativeness.

Furthermore, the two DCHS communities may differ in terms of patterns of violence
exposure and demographic characteristics, which may affect associations with child mental
health and cognitive outcomes. South Africa’s political history racialised groups of people
which inevitably risks the danger of interpreting racial categories as causal agents (372). As
such, | decided to not assess community-level differences in the thesis to avoid the use of
racialised categories as explanations for violence exposure patterns. In so doing, | hope that
the reader can objectively enquire about the multifactorial origins of the violence that
children in the DCHS experience. Regardless, inclusion of community samples consisting of
two racialised South African groups is a key strength of the thesis highlighting the
socioeconomic challenges that previously marginalised groups continue to face in South
Africa.

Another limitation of the thesis methodology overall is that there were no mediation or
moderation analyses conducted. Inclusion of mediation analyses would have contributed to
our understanding of mechanisms involved in the pathway from violence exposure to mental
health and/or cognitive functioning problems in preschoolers. This would have possibly
provided information on which intermediary variables to target in preventing the
development of mental health problems or maladaptive cognitive processes in preschoolers
exposed to violence. Furthermore, moderation analyses would have provided additional
insight into which groups to focus on in interventions. However, these analyses where
beyond the scope of the thesis. As such, in Chapter 1, | provided a comprehensive summary
of the mechanisms that have been implicated in previous studies. Furthermore, findings from

the review chapters highlighted moderators that have been implicated in these associations.

8.3.2. Attrition

There was attrition in the study, as is common in longitudinal studies. There were 163
participants who were completely lost to follow up (i.e. inactive), resulting in an active

sample of 980 participants. While these are low attrition rates given the long follow up period
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(at least 6 years) and the psychosocial challenges faced by individuals in the DCHS, this
could potentially introduce selection bias. Indeed, despite the characteristics of the active and
inactive samples being largely similar, there were some differences. Specifically, the inactive
sample tended to have a higher household income, education level and were more likely to
consist of non-smokers compared to the active sample. Selection bias could lead to
overestimation or underestimation of associations between violence exposure and the
outcomes investigated. Specifically, for example if individuals who experienced more severe
forms of violence were less likely to be retained in the study, this could lead to an
underestimation of the true association between violence exposure and outcomes.
Furthermore, it is possible that finding a lack of association between household income and
children’s violence exposure in Chapter 5 was due to selection bias, specifically, it is likely
that the sample in the analyses were mostly had a low household income. As a result, there
might have been reduced variability in household income, making it difficult to detect any
differences in violence exposure patterns related to income levels. Given that | was focusing
on the years past infant years in the thesis, it was inevitable that I would be faced with
missing data. A smaller sample size can lead to less statistical power, making it harder to
detect true associations even if they exist. This reduction in statistical power can weaken the
observed associations, making them appear less significant or robust than they actually are. |
conducted multiple imputation methods to address missing data at wave level in the active
sample in Chapter 6 and 7, to address some of these challenges and results were similar

across observed and imputed datasets.

8.3.3. Sample size

Considering the relatively modest sample size of the DCHS, it is possible that the absence of
interactions with child sex in the associations between violence exposure and the assessed
outcomes may have been influenced by the limited sample size. Specifically, the sample size
becomes smaller when conducting interaction analyses as such a smaller sample size was
used in these analyses potentially compromising the statistical power of the study. This
diminished statistical power could have made it more challenging to detect interaction

effects. Furthermore, this may account for the disparities between the patterns of sex
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differences observed in the thesis results chapters and those reported in the review chapters.

A larger sample size could have potentially yielded more robust results.
8.3.4. Confounding influences

A strength of the study was the adjustment of multiple confounding variables available in the
DCHS in Chapter 6 and 7. However, there is still a risk of residual confounding in the
associations of violence exposure with mental health and cognitive outcomes in the DCHS
preschoolers. As such, the results in the Chapter 6 and 7 might be attributed to the partial
adjustment for measured and unmeasured confounding variables. For example, a previous
review found that although individuals (children, adolescents and adults) from two
longitudinal cohorts who experienced polyvictimisation had various cognitive impairments
including general intelligence, memory and language in adolescence and adulthood, these
cognitive impairments could be mostly attributed to genetic risk (569). Similarly, genetic risk
has been found in individuals exposed to maltreatment in children who later develop mental
health problems (570,571). Unfortunately, the use of data from a longitudinal birth cohort
meant that | was only able to include variables that were measured in the study. As such I
adjusted for multiple prenatal socioeconomic and maternal factors such as household income,
and maternal depression which have been implicated in previous literature (318,521). In the
thesis, associations of violence exposure with child mental health and cognitive functioning,

were largely sustained with confounder adjustment.
8.3.5. Use of translated measures

DCHS participants were largely isiXhosa or Afrikaans speakers, and all the measures used to
assess violence exposure, mental health and cognitive functions in the thesis were translated
from English into these languages. Even though care was taken into ensuring that translations
were appropriate through the use of backtranslations, measures previously used in other
South African contexts and having consultations with a multiprofessional team of native
speakers, it is possible that there may be limitations to this process. It would be preferable
that measures designed in the native languages were used in the study, however there is a gap
in measurement development in non-Western societies such as South Africa, such that
measures used to assess psychological phenomena are typically developed in Western
countries (572). Furthermore, interpreters were used at times especially with the isiXhosa-

speaking participants which has its added limitations such as reduced rapport and the
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possibility of misinterpretations (573). In my capacity as a research assistant for the DCHS, |
actively participated in the careful measures taken by the study to prevent disparities. This
included assisting in the thorough training of fellow research assistants and interpreters, along
with attending regular consensus meetings to ensure consistency in procedures across

different teams.
8.3.6. Violence exposure assessment

Some of the strengths of the thesis lie in the use of the CECV to assess childhood violence
exposure. Specifically, through the various types of violence captured by the CECV, | was
able to create violence exposure subscales, enabling comprehensive assessment. Furthermore,
| could investigate polyvictimisation, which allowed me to investigate the burden of violence
experienced by the young children in the DCHS. However, there are also limitations that
came with the CECV, the main one being that caregivers were the primary respondents. As
discussed in Chapters 5 — 7, this may have resulted in social desirability bias such that
caregivers might have underreported their children’s exposure to violence. However, from
my personal experience spanning 6 years administering this measure in the DCHS, parents
were largely forthcoming in their reporting of violent experiences, especially pertaining to
community violence. When asked about maltreatment, they would often voice their
awareness of the controversies surrounding the use of harsh disciplinary practices before
reporting on said use. There are number of possible explanations for this: Firstly, as
previously discussed, the ban on the use of corporal punishment in the home was only made
by the South African Constitutional court in 2019. This together with the widespread
normalisation of violence in South Africa meant that caregivers may have not had any
reservations about divulging information about their harsh disciplinary practices, believing
that their actions were legally permissible. Indeed, | found that on a separate questionnaire,
the Paediatric Emotional Distress Scale, when | asked caregivers whether their child had had
any traumatic experience, their responses would be typically no, despite having described
such experiences on the CECV. It is quite likely that violence is such a common phenomenon
in the DCHS communities like others in South Africa, such that individuals living in these
settings no longer view them as traumatic or significant. Indeed, researchers have
documented desensitization in individuals living in high violence settings (16,574). It is

possible that this is a necessary adaptation in order to cope.
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Secondly, it is possible that the DCHS study environment created an atmosphere that made it
possible for the participants to trust study stuff with such sensitive information (575) . The
majority of the participants used the public health services which are overburdened (401) as
such people are not always afforded the opportunity to discuss sensitive issues at health care
visits. The interview format of the DCHS questionnaires accommodated the low literacy
levels among participants providing them with an unusual level of attention and the
opportunity to talk freely about domestic and community violence. Lastly, a combination of
these possible explanations is also possible. Of course, despite the points above, there still
exists the possibility that caregivers were not always as forthcoming in their reports and the
children in the DCHS might have had more violent experiences. This is further plausible
given that some of the caregivers’ knowledge on the violence their children experienced was
at times dependent on their children or others informing them. This might not have occurred
as the children may have struggled to convey these experiences or to recognise their
significance (576). This is further understandable given the ubiquity of certain exposures like
community violence in their life together with the widespread normalisation of violence in
South Africa as described above. Indeed, one of the reasons self-report measures of violence
for children as young as those sampled are discouraged as children may be too young to

accurately describe their experiences and doing so may risk retraumatising them (577,578).

The CECV response options (item level) were binarised into “exposed” and “unexposed” in
Chapter 5-7. This was done as it may not be always possible to accurately recall exact
frequencies when questioned. Furthermore, response options such as “a few times” and
“many times” on the CECV are not specific and require subjective interpretation to an extent
(579,580). Finally, it meant that subscore totals were a reflection of the variety of exposures
experienced, distinct from the frequency with which they occurred. However, it means that
exposure frequency was not captured in the current analyses. Despite this limitation, the
thesis was able to highlight the high levels of violence children in the DCHS experience,

laying the foundation for future research to assess frequency of exposures.

The CECV measures lifetime exposure to violence, as such data could not be collected on
exact timing of exposure. This limitation meant that | could not investigate longitudinal
patterns of violence exposure or its longitudinal associations with mental health and cognitive
outcomes. However, a strength of the thesis is the use of prospective analyses in Chapter 5-7.

This is important given that a majority of research in the field has used cross-sectional
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analyses and assessed violence exposure retrospectively (14,16,17,118,267). As such the

potential for reverse causation and recall bias is reduced in the Thesis analyses.

The CECV was not created with subscales in mind as such, the theoretical subscales | created
varied in terms of the number of items they encompassed. Consequently, results from the
linear regression analyses in Chapters 6-7 are not directly comparable across subscales. This
is because a one-unit change in violence exposure within one subscale does not equate to a
one-unit change in violence exposure within another subscale. However valuable
contributions were made from examining each subscale’s association with mental health and

cognitive outcomes in the DCHS.

Another limitation of the CECV and the thesis overall is that other forms of violence such as
racial violence or bullying were not assessed, as such we are limited in our understanding of
the extend of these exposures in the lives of the DCHS and how they relate with the
children’s mental health and cognition. These forms of violence have been reported in the
lives of older South African children living in similar settings (537,581). Furthermore, the
Scoping review in Chapter 3 provides insights into the association between bullying and

mental health outcomes in children from LMICs.
8.3.7. Caregiver report of mental health outcomes

Reliability and validity of the CBCL 1.5-5 has been established in most HICs and some
LMICs (582), however only a few South African studies have assessed the measure’s internal
consistency (583,584), despite its popular use. Although assessments of internal consistency
of the internalising and externalising behavioural problems scales in the DCHS were
acceptable, there is no telling whether it is applicable to the south African context.
Furthermore, given the children’s age, this version of the CBCL is relies on caregiver report.
It is therefore possible that caregivers might have underreported their child’s behavioural
problems due to social desirability bias or overreported problems based on their emotional
state and/or in hope for benefits associated with diagnosis (585). However, researchers have
argued that young children have underdeveloped language skills, tend to respond to mental
health questions based on their current state of mind as opposed to their general levels of
wellbeing, may be less reliable in assessing their own mental health and can under-report

symptoms (72,586-589). Perhaps more clinician administered objective measures, multiple
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informants or a combination should be used in the future. However, there are costs involved

with these methods that have to be considered.
8.3.8. Cultural appropriateness of cognitive measures

The inclusion of cognitive measures meant that | was able to investigate associations between
violence exposure and cognitive outcomes in the DCHS children. This was a key strength of
the thesis as it addressed a critical evidence gap. However, there are limitations to the types
of cognitive measures used. Specifically, all the measures were created in Western contexts,
although the majority have been used in South Africa and other LMICs, there were not all
evaluated for suitability in the South African context. For example, while the Peabody Picture
Vocabulary Test, fourth edition (PPVT-1V) has been widely used to assess children’s
receptive vocabulary and was previously validated in other South African studies (497,498),
the full version was not administered in the DCHS as there were no available translations for
items 61 to 228, given the difficulty in matching those items to the South African context.
The DCHS also had to adapt the Day/Night Stroop to fit the study context as the children
were unfamiliar with the picture of the moon used to depict night in the test. Furthermore, the
Kaufman Assessment Battery for Children, second edition (KABC-II) Expressive Vocabulary
subtest is not widely used in non-Western contexts due to concerns about cultural fairness
(494). For example it requires children to identify and name picture items that include a mail
box and a unicorn, which are not common in the majority of South African children’s lives
especially those from a low SES background who live in informal housing and do not have
access to Western learning material. The KABC-II was included in the DCHS given the
limited availability of alternative measures of expressive vocabulary. Other KABC-II
subtests, Atlantis 1 and 2 which assess learning and memory, respectively, have also been
questioned in terms their cultural appropriateness in the South African context. The subtests
present children with a series of pictures paired with nonsense words. A previous South
African study opted to use isiZulu pronunciations instead of those recommended in the
manual following challenges encountered with the nonsense words in a pilot study (590).
While it is possible that the lack of associations between either of these outcomes with
violence may be attributed to these challenges, the distribution of scores showed variability
suggestive of a true finding. Furthermore, the KABC-II is considered one of the most widely

validated and culture fair tools available despite these limitations (494,500,591).
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In contrast, there were floor effects in the assessment of cognitive flexibility using the
Dimensional Change Card Sort (DCSS), evidenced by predominantly low scores within the
DCHS sample. For instance, the median score and the interquartile range for this test were 0
[0 - 5], indicating that most participants scored at the bottom of the scale. It is possible that
this was due to generally underdeveloped cognitive skills across the sample in this domain,
however, it is also possible that the test might not be sensitive enough to capture variations in

cognitive flexibility for the DCHS children warranting the use an alternative measure.

8.3.9. Generalisability of findings

Given that the roots and nature of interpersonal violence in South Africa are unique and
specific to its history, the findings of the thesis may not be directly applicable to other LMIC
contexts. Therefore, caution should be exercised in generalising the thesis findings to other
contexts, this may pertain to forms of violence such as community violence, that are
characterised by gang violence, use of guns and homicide that are more prevalent in South
Africa and other LMICs specifically in the Americas (2). As such other contexts may
experience other forms of community violence, such as witnessing muggings or people
fighting. However, other forms of violence such as maltreatment and IPV although prevalent
globally, are more prevalent in LMICs and the nature may vary. For example, some LMICs
do not have laws that ban the use of corporal punishment, whilst in others, corporal
punishment is still lawful (592). As such, the findings from the thesis may be generalisable to
similar contexts where corporal punishment is prevalent and not others where the nature of

child maltreatment may constitute primarily emotional and/or physical abuse.

8.4. Implications and future directions

The findings of the thesis strongly suggest the need for interventions tackling the human
rights violation that is violence, in line with the Sustainable Development Goals
(SDGs)(593). Children in LMICs are particularly vulnerable to this epidemic and need
targeted interventions that protect them in their homes and communities (2). Given the

complexities that exist in the South African context, structural issues related to oppression
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and socioeconomic marginalisation would need to be addressed. This may involve the
provision of redress of the socioeconomic and health disparities that exist as part of the
apartheid legacy (594). It may also mean enforcement of laws that protect South African
children against maltreatment, this may be a crucial step in advocating for the needs of this
vulnerable and often overlooked group of people. Importantly, parenting interventions that
provide support to parents (especially single or non-parent caregivers) to promote
socioeconomic development and good parenting may be warranted in South Africa as they
have been shown to be effective in other contexts (595). Furthermore, interventions targeting
boys living in contexts similar to the DCHS who experience disproportionately higher levels

of maltreatment and polyvictimisation may be needed to reduce their burden of violence.

Given the issues surrounding the measurement of violence exposure in young children, more
research is needed investigating the developmental capacity of young children to provide
self-reports of exposure. This may be investigated in conjunction with a multi-informant
approach. The thesis also identified crucial gaps in the literature investigating relationships
between violence exposure and cognition in children. As such further research is needed to in
this area which can add to our understanding of the patterns of association. The thesis
findings also suggest the ongoing need for culturally appropriate measures of children’s
cognitive functions in South Africa. Such measures would need to take into account the

multi-cultural and linguistic context.

The thesis highlighted the detrimental effects of violence exposure on mental health and
cognitive functioning of preschoolers in LMICS. Having difficulties in either of these
domains not only affects children’s general wellbeing but additionally reduces their chances
to effectively cope with the demands of school (596). Indeed, therapeutic interventions would
be important to help children with psychological adjustment (596) while cognitive
remediation may improve cognitive functioning (597). Of note, research on resilience has
documented the protective effects of various factors including the supportive family, peer and
community networks in children exposed to violence (203). As such interventions that
promote these factors may be further important in protecting children against the harmful
effects of violence. This is particularly crucial alongside interventions to eradicate violence.
Furthermore, supportive family interventions providing resources for cognitive stimulation
would assist the cognitive development in low resource settings (598). Future studies should

also investigate mechanisms and moderators involved in the associations between violence
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exposure and mental health and cognitive outcomes of preschoolers. This would ensure that

interventions are tailored to high-risk subgroups and target factors that increase impairment.

Notably, these findings highlight the challenges that children in South Africa and similar
LMIC contexts face that may impact their development. Prioritising their wellbeing is

extremely relevant for their successful development and should be a public health priority.

8.5. Conclusion

In this thesis | aimed to investigate the mental health and cognitive outcomes of young
children from LMICs exposed to violence. Through comprehensive reviews, | found that
exposure to violence such as IPV and maltreatment increases the risk of experiencing mental
health problems and poor cognitive functioning in children from LMICs. Furthermore,
findings involving South African preschoolers in the DCHS, highlighted not only the
alarming prevalence of violence, especially community violence, from an early age in this
sample but also its association with internalising and externalising behaviour problems as
well poor selective attention, inhibition, nonverbal intelligence, and receptive language,
during the preschool years. The implications of this research are significant, emphasising the
urgent need for efforts to eradicate violence and support affected children, especially in
LMICs where these young victims are often overlooked in research despite the high burden
of violence they experience. These findings lay the groundwork for future investigations into
the mediators and moderators of these relationships and calls for research on protective
factors that could foster resilience among children in violent environments. Research | hope

to pursue in the near future.
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Systematic Review Protocol: Violence exposure and cognitive and behavioural outcomes

among children LMICs
e Background and rationale

Research into the impact of violence exposure in childhood typically investigates individual
types of violence (i.e. maltreatment) limiting our understanding of the magnitude of the
problem. There is a growing move towards the use of more comprehensive measurement
tools covering a range of forms of violence in research to address this gap as shown by
(Chiang et al., 2016; Gollub et al., 2019; Hillis et al., 2016b).

The prevalence and distribution of violence and its subtypes differs between LMICs and
HICs. 90 percent of violent-related deaths globally occur in LMICs and the mortality rate due
to violence in these settings is nearly 2.5 times higher than the rates in HICs (Krug et al.,
2002c; Mathers et al., 2002b). The mortality rates of children under four years of age differ
according to gender: those of boys are 10 percent lower in LMICs and those of girls are 20
percent higher in LMICs compared to HIC settings. Regions of LMICs also show differences;
for example, the homicide rates of children (both sexes) in Africa are twice as high as the
global average (Mathers et al., 2002b). A slightly different picture emerges for adolescents;
among 15-17-year-olds, the homicide rates for males in LMICs are thrice as high as those of
males in HICs and for females in LMICs the rates are nearly double those in HICs (Pinheiro,
2006). Moreover, certain types of violence, such as IPV and sexual violence are reportedly
more common in LMICs than HICs (Garcia-Moreno et al., 2005; S. Mathews et al., 2004).
Some forms of violence, such as collective violence, feature almost exclusively in LMICs
where countries have been at war, levels of poverty are high and destruction of the economic
and social infrastructure as well as health services is evident (Sidel, 1995). The health
consequences of violence on civilians, especially children in these settings are even more dire
as they are often targeted by armed groups (Duffield, 2014; Kaldor & Hampson, 1999) and
children who survive are exposed to multiple traumatic events (Machel, 2001).

Most existing reviews of studies assessing the impact of violence exposure in childhood and
adolescence on cognition and behaviour focus on research conducted HICs; this is shown in
recent systematic reviews on childhood maltreatment and cognitive outcomes (Haahr-
Pedersen et al., 2020d; Yingying et al., 2019; Young-Southward, Eaton, O’Connor, &

Minnis, 2020) and childhood violence exposure and behavioural outcomes (Fisher et al.,

293



2016; Maguire et al., 2015b; Sanchez et al., 2013). Others fail to indicate the regions or
countries in which reviewed studies are based (Evans et al., 2008a; Irigaray, Pachecab, et al.,
2013; Liming & Grube, 2018; Wood & Sommers, 2011) which indirectly generalises results
across different countries and different contexts. Secondly, most reviews primarily focus on
maltreatment as the only exposure (Irigaray, Pachecob, et al., 2013; Yingying et al., 2019;
Young-Southward, Eaton, O’Connor, & Minnis, 2020) or single violence exposure forms
such as IPV (Wood & Sommers, 2011), domestic violence (Evans et al., 2008b; Lourenco,
Baptista, Senra, Almeida, et al., 2013; Pingley, 2017b) and bullying (Fisher et al., 2016;

Haahr-Pedersen et al., 2020d) as opposed to multiple forms of violence.

Here, a systematic review of the research into the associations between all types of childhood
violence exposure with cognitive and behavioural outcomes assessed in children up to 11
years of age, living in LMICs is planned. By focusing on children from this age group, the
aim is to see the impact of violence during early development. By targeting LMICs the
intention to shine a light on these regions plagued by violence that have been neglected in the
literature and whose violence exposure prevalence rates are particularly high. This study
contributes to a broader research initiative aimed at supporting the SDG, which advocate for
addressing violence in childhood. This includes efforts to eradicate, reduce, and prevent

violence universally.

e Review question(s)

To systematically review studies examining associations of violence exposure in children (up
to 11 years-old) with cognitive and behavioural outcomes in the early till middle childhood
period (birth — 11 years) living in LMIC settings. Specifically, the proposed systematic

review will answer the following questions:

1. What is the relationship between children’s exposure to violence and their cognitive
performance and behavioural outcomes in LMICs?
2. What factors moderate (effect modifiers) the relationship between children’s exposure

to violence and their cognitive performance and behavioural outcomes in LMICs?

e Searches
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Avrticles will be sourced from the following databases: MEDLINE, PsycINFO, and
EMBASE. The search strategy will be created with a Medicine and Health Sciences librarian

who has expertise in systematic review searching.

The search strategy will include words relating to violence exposure (e.g., interpersonal
violence, child abuse, community violence, physical abuse, sexual abuse, adverse childhood
experiences, gun violence, community violence, maltreatment, neglect, bullying, domestic
violence, parental intimate partner violence) cognitive ability (e.g intellectual functioning,
e.g., memory, verbal ability, attention, speech, executive functioning), behaviour
(externalising and internalising symptoms) and children (e.g., pre-schooler).The databases
will be searched from no specified year to the current date and the searches will be limited to

references published in the English language.

The search strategy will include countries classified as LMICs, defined according to the
Organisation for Economic Co-operation and Development (OECD)’s definition based on
gross national income (GNI) per capita (DAC List of ODA Recipients - OECD, n.d.). These

include:

a) Least developed countries which “comprise of more than 880 million people (about
12 per cent of world population), but account for less than 2 percent of world GDP
and about 1 percent of global trade in goods” (About LDCs - UN-OHRLLS, n.d.),

b) Other low-income countries (per capita GNI <= $1 005 in 2016)

c) Lower middle-income countries and territories (per capita GNI $1 006-$3 955 in
2016

d) Upper middle-income countries and territories (per capita GNI $1 006-$3 955 (per
capita GNI $3 956-$12 235 in 2016)

Relevant references will be stored and managed using EndNote and Covidence/Rayaan

application programs.
e Types of studies to be included

The PRISMA template will be used to illustrate the selection process for the systematic

review. The following studies will be included:

1. Journal articles published in English.
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2. Studies conducted in LMICs

3. Any comparative studies (including both violence exposed and non-exposed groups,
and/or examining dose-response relationships) to examine the difference between the
influence of childhood violence exposure on cognitive functioning and behaviour.
This therefore includes cohort, case-control and cross-sectional studies.

4. No restrictions will be imposed on the dates of the studies
Exclusion criteria:

1. Studies only conducted in high income countries (HICs)

2. Studies that do not specify the types of violence exposure in the results/analyses.

3. Children with special conditions (such as disability or serious mental health problems)
will be excluded from the review

4. Review or discussion articles where results are not from original research, articles
based on qualitative research, articles presenting health professionals or social
workers' views about violence against children will also not be included.

5. Qualitative studies

e Condition or domain being studied

Violence exposure refers to the experience of any of a wide range of interpersonal violence,
including maltreatment (physical abuse, sexual abuse, emotional abuse, and neglect),
victimization outside the home, witnessing domestic violence, and witnessing community

violence (see Table 2.1).

Cognitive functioning refers to intellectual processes, skills and abilities that involve
acquiring and using information such as attention, learning, memory, executive functioning,
and verbal ability.

Behaviour refers to internalising problems (such as depressive and anxiety symptoms) or

externalising problems (such as aggression and delinquency).

e Participants/population
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The population under review comprises children in LMICs. For the current review, children
are defined as people up to 11 years of age. Countries are classified as low- or lower-middle

income countries in accordance with the classification by the OECD in 2020 (see above).

e Intervention(s), exposure(s)

Violence exposure in childhood (occurring before the age of 11), regardless of the setting
(home, school, community, institution) where the violence occurred including: (1) sexual
violence (including unwanted touching, forced sex, attempted unwanted sex, sexual
harassment or pressurised/coerced sex), (2) emotional violence (including verbal abuse,
psychological abuse), (3) physical violence (including corporal punishment, violent
discipline, and physically abusive behaviours), (4) bullying (including physical or verbal
bullying), (5) adolescent relationship violence (including dating violence in all forms:
physical, verbal, sexual and coercive behaviours), (6) witnessing domestic violence or
parental intimate partner violence, (7) witnessing community violence (including sexual
assault, burglary, mugging, the sound of gunshots and gang violence) (8) Collective violence
committed by larger groups of individuals or by states (including social, political and

economic violence).

Definitions of different types of violence used in the study are presented in Table 2.1.

Comparator(s)/control

Not applicable.

Main outcome(s)

1. The cognitive functioning of children including 1Q, memory, attention, executive
functioning and verbal ability. The measurement tool/test will also be recorded.

2. Childhood externalising and internalising behaviours. This will be measured by
assessments that quantify externalising and internalising symptoms, such as the Child
Behaviour Checklist (CBCL).

*  For both of these outcomes, there should be a clear indication of a temporal
relationship between exposure and outcome with exposure to violence occurring prior

to the outcome in cohort studies.
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None

Measures of effect

¢ Relative risks, odds ratios, mean differences, or other reported measures of
effect of the main outcomes including 95%CIs and/or SEs.

e Any effect modifiers will be noted, and strata specific data will be extracted.

Additional outcome(s)

Data extraction (selection and coding)

An initial reviewer will screen abstracts identified via database searches to eliminate
material irrelevant to the review objectives.
Screening of the remainder of the abstracts will be done by two independent
reviewers.
Where there are discrepancies, they will be resolved through discussion and inter-rater
reliability will be calculated using Cohen’s Kappa
Full text articles will be requested for all studies remaining after abstract screening
and evaluated by two reviewers. Once again, disagreements will be resolved through
discussion and inter-rater reliability will be calculated using Cohen’s Kappa.
Authors will be contacted where further study details are required, and for additional
data analysis to be done according to the review objectives.
Data will be extracted from all included studies using a protocol checklist.
Data extraction will be done by two independent reviewers.
Information will include:
a. Bibliographic information (consisting of journal or preprint server, publication
year, volume and page numbers, and digital object identifier (doi))
b. Study design (definition based on an assessment of what the study did, and not
the study’s description in the title or database index)
c. Study setting and geographical location
d. Characteristics of study participants (demographics including age and sex)
e. Definitions and measures used to assess violence exposure and selected
outcomes

f. Reporting period for violence exposure and selected outcomes
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g. Who is reporting exposure and outcome?

h. Violence exposure and estimates of association (i.e. odds ratios, relative risks,
and correlation coefficients) with uncertainty information (i.e. confidence
intervals, p- values or standard errors)

i. Confounders included in analyses

j. information related to assessing the risk of bias (see below)

e Assessing Study Quality and Bias
e Study quality

Studies will not be excluded based on quality as this may result in a subjective risk of bias
(RoB) assessment leading to studies being inappropriately excluded. When investigating
between-study heterogeneity, the inclusion of all studies may reveal valuable insights (Berlin,
1995).

e Risk of Bias

No studies will be included or excluded from the review based on their RoB, as
recommended by the Cochrane Collaboration. Potential sources of bias in relation to both the
ability of studies to address the primary review question, and methodological sources of
variation will be considered. The seven general principles to assessing RoB suggested by
(Dekkers et al., 2019) based on previous works and theoretical issues will be mostly
followed. In the present review, RoB will be assessed using the Risk of Bias Assessment tool

for Nonrandomized Studies (RoBANS). The ROBANS contains six domains of evaluation:

The selection of participants
Confounding variables

The measurement of exposure

The blinding of the outcome assessments

Incomplete outcome data

o gk~ w nhF

Selective outcome reporting

The RoBANS is compatible with the Cochrane risk-of-bias tool and is also applicable to the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
approach (S. Y. Kimet al., 2013).
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e Strategy for data synthesis

The results of the included studies will be synthesized via a narrative synthesis. A table will
be drawn up for each group of outcomes (cognitive and behavioural) recording descriptive
information about the studies including, but not limited to, sample size, study design,
participant age at exposure and outcome assessment, violence exposure type(s), instruments

used for assessment of the exposure and outcome, and main findings.

Findings of included studies will be summarized quantitatively by recording each study’s
effect measures as reported (i.e. Odds Ratios, Relative risk ratios and/or mean difference). A
meta-analysis will be considered if n of studies >= 5 and the exposure measurement is

sufficiently similar. A random-effects model will be used to pool results in that case.
e Analysis of subgroups or subsets
Where there is sufficient data, planned ‘subgroup’ analysis will include:

e Age at exposure

o Sex

e Source of report of exposure
e Geographical area/country

e War vs. nonwar settings

e Institutionalised vs. non-institutionalised settings
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Sex Stratified Analyses

Appendix Table 1 Sociodemographics and Violence Exposure Descriptive Statistics in
Observed Data Stratified By Sex

(FNESZIS) Male (N=498)
Household Monthly Income < R1000 (52.56 USD) 32.9% 37.3%
R1000-5000 54.0% 51.0%
>R5000 (258.66 USD) 13.1% 11.6%
Maternal Education Primary 6.9% 7.6%
Some Secondary 54.2% 56.6%
Completed Secondary 32.3% 31.1%
Any Tertiary 6.7% 4.6%
Employment Currently Unemployed 74.8% 72.9%
Currently Employed 25.2% 27.1%
Marital status Single 57.9% 62.9%
Married/cohabiting 42.1% 37.1%
Prenatal Tobacco Exposure Exposure 27.5% 31.5%
No Exposure 72.5% 68.5%
Prenatal Alcohol Exposure Exposure 12.1% 13.7%
No Exposure 87.9% 86.3%
Child HIV Exposure HIV exposed uninfected 20.8% 23.1%
HIV unexposed 79.2% 76.9%
Maternal Antenatal Depression  Above threshold 23.4% 24.1%
Below threshold 76.6% 75.9%

'(:Nerzns""?'i) Male (N=375)
Any Violence Exposed 80.1% 84.8%
Witnessir!g Community Exposed 71.4% 77 5%

Violence

Community Victimisation Exposed 11.1% 14.4%
Witnessing Domestic Violence  Exposed 30.2% 35.2%
Domestic Victimisation Exposed 25.9% 36.8%
Polyvictimisation None 19.9% 15.2%
1 type 40.2% 35.6%
2 types 23.7% 25.7%
3 types 13.7% 17.1%
4 types 2.4% 6.4%
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Appendix Table 2 Mental Health Descriptive Statistics in Observed Data Stratified By Sex

Female Male
(N=415) (N=436)
Internalising Behaviour Problems  Mean (SD) 42.6 (13.0) 44.9 (12.9)
Subclinical problems 4.1% 7.1%
Clinical symptoms 9.9% 10.8%
Non-clinical symptoms  86.0% 82.1%
Externalising Behaviour Problems Mean (SD) 39.9 (9.81) 42.8 (10.7)
Subclinical problems 2.4% 3.4%
Clinical symptoms 2.2% 5.0%
Non-clinical symptoms 95.4% 91.5%
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Appendix Table 3 Cognitive Scores Descriptive Statistics in Observed Data Stratified By Sex

Female Male
Nonverbal intelligence (standard scores) (N=283) (N=299)
Mean (SD) 78.0 (12.5) 74.5 (12.2)
Min, Max 48.0, 115.0 48.0, 112.0
Expressive language (scaled scores) (N=301) (N=327)
Mean (SD) 6.1(1.2) 6.0(1.4)
Min, Max 1.0,11.0 2.0,11.0
Learning (scaled scores) (N=307) (N=330)
Mean (SD) 7.3 (2.6) 7.2(2.9)
Min, Max 2.0,15.0 2.0,15.0
Memory (scaled scores) (N=294) (N=316)
Mean (SD) 9.7 (1.8) 9.8(1.9)
Min, Max 4.0, 15.0 3.0,16.0
Working Memory (scaled scores) (N=307) (N=331)
Mean (SD) 7.9 (2.0 75(2.2)
Min, Max 1.0, 14.0 1.0, 16.0
Receptive language (raw scores) (N=296) (N=320)
Median [Q1 - Q3] 42.0 [38.0 - 45.0] 41.0 [35.0 - 44.0]
Min, Max 14.0, 58.0 9.0,57.0
Inhibition Stroop (no. of trials) (N=278) (N=293)
Median [Q1 - Q3] 9.0 [6.0 - 10.0] 8.0 [5.0 - 10.0]
Min, Max 0, 10.0 0, 10.0
Selective Attention (no. of targets) (N=284) (N=291)
Median [Q1 - Q3] 31.0[27.0 - 38.0] 29.0 [24.0 - 35.0]
Min, Max 16.0, 68.0 9.0, 61.0
Dominant Motor (time in mins) (N=303) (N=326)
Median [Q1 - Q3] 1.5[1.2-2.4] 1.3[1.1-1.9]
Min, Max 0.7,5.0 0.3,5.0
Nondominant Motor (time in mins) (N=302) (N=321)
Median [Q1 - Q3] 1.8[1.3-3.0] 1.5[1.1-2.4]
Min, Max 0.8, 5.0 0.2,5.0
Cognitive Flexibility (no. of trials) (N=304) (N=328)
Median [Q1 - Q3] 0[0-5.0] 0[0-5.0]
Min, Max 0,6.0 0,6.0
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Appendix Table 4 Sociodemographics and Violence Exposure Descriptive Statistics in

Imputed Data Stratified By Sex

Girls (N=480) Boys (N=490)
Household Monthly Income <R1000/m 32.9% 37.3%
R1000-5000/m 54.0% 37.3%
>R5000/m 13.1% 11.6%
Maternal Education Primary 6.9% 7.6%
Some Secondary 54.2% 56.6%
Completed Secondary 32.3% 31.1%
Any Tertiary 6.7% 4.6%
Employment Unemployed 74.8% 72.9%
Employed 25.2% 27.1%
Marital status Married/cohabiting 42.1% 37.1%
Single 57.9% 62.9%
Prenatal Tobacco Exposure Exposure 27.5% 31.5%
No Exposure 72.5% 68.5%
Prenatal Alcohol Exposure Exposure 12.1% 13.7%
No Exposure 87.9% 86.3%
Child HIV Exposure HIV exposed uninfected 20.8% 23.1%
HIV unexposed 79.2% 76.9%
Maternal Antenatal Depression Above threshold 23.3% 24.1%
Below threshold 76.7% 75.9%
Any Violence Exposed 80.5% 85.5%
Witnessing Community Violence Exposed 71.5% 77.5%
Community Victimisation Exposed 11.2% 15.0%
Witnessing Domestic Violence Exposed 30.8% 35.2%
Domestic Victimisation Exposed 26.1% 36.9%
Polyvictimisation None 19.5% 14.5%
1 type 40.0% 35.0%
2 types 24.4% 27.5%
3 types 13.7% 17.3%
4 types 2.4% 5.7%
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Appendix Table 5 Mental Health Descriptive Statistics in Imputed Data Stratified By Sex

Girls (N=480) Boys (N=490)

Internalising Behaviour Problems Mean (SD) 42.6 (13.0) 44.8 (12.8)

Subclinical problems 4.0% 7.1%

Clinical symptoms 9.9% 10.7%

Non-clinical symptoms 86.1% 82.2%
Externalising Behaviour Problems Mean (SD) 39.9 (9.84) 42.8 (10.7)

Subclinical problems 2.4% 3.4%

Clinical symptoms 2.2% 5.0%

Non-clinical symptoms 95.4% 91.6%
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Appendix Table 6 Cognitive Scores Descriptive Statistics in Imputed Data Stratified By Sex

Female Male

(N=480) (N=498)
Nonverbal intelligence (standard scores) Mean (SD) 78.1(12.8) 74.5(12.3)
Min, Max 48.0, 115.0 48.0, 115.0

Expressive language (scaled scores) Mean (SD) 6.1(1.3) 6.0 (1.4)

Min, Max 1.0,11.0 2.0,11.0

Learning (scaled scores) Mean (SD) 7.4 (2.7) 7.2(2.9)

Min, Max 2.0,15.0 2.0,15.0

Memory (scaled scores) Mean (SD) 9.8 (1.8) 9.8 (1.9)

Min, Max 4.0,15.0 3.0, 16.0

Working Memory (scaled scores) Mean (SD) 7.9(2.1) 7.4 (2.3)

Min, Max 1.0, 14.0 1.0, 16.0

Receptive language (raw scores)

Median [Q1 - Q3]

Min, Max

Inhibition Stroop (no. of trials)

Median [Q1 - Q3]

Min, Max

42.0[38.0 - 45.0]
14.0, 58.0
9.0 [6.0 - 10.0]

0, 10.0

41.0 [35.0 - 44.0]

9.0,57.0

8.0 [5.0 - 10.0]

0, 10.0

Selective Attention (no. of targets)

Median [Q1 - Q3]

31.0[27.0 - 38.0]

29.0 [24.0 - 35.0]

Min, Max 16.0, 68.0 9.0, 61.0
) S Median [Q1 - Q3] 1.5[1.2-2.4] 1.4[1.1-2.0]
Dominant Motor (time in mins)
Min, Max 0.7,5.0 0.3,5.0
] o Median [Q1 - Q3] 1.8[1.3-3.0] 15[1.2-2.6]
Nondominant Motor (time in mins)
Min, Max 0.8, 5.0 0.2,5.0
o o ] Median [Q1 - Q3] 0[0-5.0] 0[0-5.0]
Cognitive Flexibility (no. of trials)
Min, Max 0,6.0 0,6.0
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Appendix Table 7 Results of adjusted linear regression analyses examining violence exposure and internalising and externalising behaviour
problems in females using observed data

Internalising Behaviour Problems Externalising Behaviour Problems
B SE 95% ClI p B SE 95% ClI p

Overall Violence Exposure  Unadjusted 0.31 0.31 -0.30, 0.93 0.319 0.40 0.24 -0.07, 0.87 0.094

Adjusted* 0.33 0.34 -0.33, 0.99 0.328 0.30 0.25 -0.20, 0.79 0.242

Witnessing Community Unadjusted 0.20 0.51 -0.80, 1.21 0.689 0.33 0.39 -0.43, 1.09 0.393
Violence

Adjusted 0.27 0.55 -0.82, 1.36 0.630 0.15 0.42 -0.68, 0.97 0.726

Community Victimisation Unadjusted -2.16 1.80 -5.71, 1.38 0.231 -1.80 1.37 -4.49, 0.89 0.189

Adjusted -2.47 1.84 -6.09, 1.15 0.180 -1.68 1.38 -4.40, 1.05 0.226

Witnessing Domestic Unadjusted 1.20 1.18 -1.13,3.53 0.312 2.10 0.89 0.34, 3.85 0.019
Violence

Adjusted 1.25 1.25 -1.20, 3.70 0.316 1.85 0.93 0.01, 3.68 0.049

Domestic Victimisation Unadjusted 1.47 0.81 -0.13, 3.07 0.071 1.23 0.62 0.02,2.44 0.047

Adjusted 1.42 0.85 -0.25, 3.09 0.094 1.05 0.64 -0.21, 2.31 0.101

Polyvictimisation Unadjusted -0.00 0.72 -1.42,1.41 0.997 0.79 0.54 -0.27, 1.86 0.145

Unadjusted -0.01 0.77 -1.52,1.50 0.988 0.58 0.58 -0.55, 1.71 0.315

Note: *Models adjusted for household monthly income, maternal education, maternal employment status, maternal marital status, prenatal smoking exposure,

prenatal alcohol exposure, maternal antenatal depression and HIV exposure. N = 301



Appendix Table 8 Results of adjusted linear regression analyses examining violence exposure and internalising and externalising behaviour

problems in males using observed data

Internalising Behaviour Problems

Externalising Behaviour Problems

B SE 95% CI p B SE 95% CI p

Overall Violence Exposure Unadjusted 0.63  0.26 0.12, 1.14 0.015 0.77 0.21 0.35,1.19 <0.001

Adjusted* 0.57  0.28 0.01, 1.12 0.047 059 0.23 0.14,1.05 0.011

Witnessing Community Unadjusted 0.74  0.42 -0.08, 1.55 0.078 090 034 0.22,1.57 0.009
Violence

“Adjusted  0.76  0.46  -0.14,1.67  0.098 0.71 0.38 -0.03, 1.45 0.059

Community Victimisation Unadjusted 3.40 1.59 0.27,6.53 0.033 2.66 1.32 0.06,5.26 0.045

Adjusted 247  1.62 -0.72, 5.67 0.129 1.86 1.33  -0.75,4.47 0.162

Witnessing Domestic Violence Unadjusted 0.60 1.15 -1.66, 2.86 0.603 1.67 0.95 -0.21,3.54 0.081

Adjusted 0.21 1.19 -2.14,2.55 0.862 0.86 097 -1.06,2.77 0.379

Domestic Victimisation Unadjusted 1.51  0.68 0.17,2.84 0.027 1.79 0.56  0.70,2.89 0.001

Adjusted .17 0.71 -0.23, 2.57 0.101 1.35 0.58 0.21,2.48 0.020

Polyvictimisation Unadjusted 1.62  0.65 0.33,2.90 0.014 1.80 0.54 0.75,2.86 0.001

Unadjusted 1.25  0.70 -0.13,2.63 0.075 1.19 0.57 0.06, 2.31 0.038

Note: *Models adjusted for household monthly income, maternal education, maternal employment status, maternal marital status, prenatal smoking exposure,

prenatal alcohol exposure, maternal antenatal depression and HIV exposure. N = 312
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Appendix Table 9 Results of adjusted linear regression analyses examining violence exposure and internalising and externalising behaviour

problems in females using imputed data

Internalising Behaviour Problems

Externalising Behaviour Problems

B SE 95% ClI p B SE 95% ClI p

Overall Violence Exposure Unadjusted  0.25 0.30 -0.35, 0.85 0.416 0.32 0.23 -0.13,0.77 0.157
Adjusted* 0.16 0.32 -0.46, 0.78 0.617 0.20 0.24 -0.26, 0.67 0.394

Witnessing Community Violence Unadjusted  0.26 0.50 -0.73,1.24 0.609 0.34 0.37 -0.39, 1.06 0.363
Adjusted 0.12 0.53 -0.92, 1.16 0.820 0.11 0.39 -0.65, 0.87 0.774

Community Victimisation Unadjusted  -1.84 1.65 -5.08, 1.40 0.265 -1.44 1.24 -3.87,1.00 0.246
Adjusted -2.25 1.67 -5.53, 1.04 0.179 -1.50 1.25 -3.95, 0.96 0.231

Witnessing Domestic Violence Unadjusted  0.54 1.16 -1.74,2.83 0.641 1.57 0.88 -0.17, 3.30 0.076
Adjusted 0.53 1.20 -1.84,2.90 0.661 1.41 0.90 -0.37, 3.19 0.120

Domestic Victimisation Unadjusted  1.22 0.78 -0.32, 2.76 0.120 0.95 0.60 -0.23,2.14 0.115
Adjusted 1.02 0.80 -0.54, 2.59 0.199 0.76 0.62 -0.45,1.98 0.215

Polyvictimisation Unadjusted  0.14 0.69 -1.22,1.50 0.840 0.73 0.52 -0.29, 1.76 0.162
Unadjusted  -0.11 0.71 -1.51,1.29 0.877 0.43 0.53 -0.62, 1.48 0.420

Note: *Models adjusted for household monthly income, maternal education, maternal employment status, maternal marital status, prenatal smoking exposure,

prenatal alcohol exposure, maternal antenatal depression and HIV exposure. N = 480
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Appendix Table 10 Results of adjusted linear regression analyses examining violence exposure and internalising and externalising behaviour

problems in males using imputed data

Internalising Behaviour Problems

Externalising Behaviour Problems

B SE 95% ClI p B SE 95% ClI p

Overall Violence Exposure Unadjusted  0.79 0.24 0.32,1.26 0.001 0.87 0.20 0.47, 1.27 <0.0001
Adjusted* 0.61 0.26 0.11,1.12 0.017 0.64 0.21 0.21, 1.06 0.003
Witnessing Community Violence Unadjusted  0.96 0.38 0.2,1.71 0.013 1.08 0.33 0.44,1.73 0.001
Adjusted 0.74 0.42 -0.08, 1.56 0.077 0.74 0.34 0.06, 1.42 0.033
Community Victimisation Unadjusted  3.07 1.41 0.3,5.84 0.030 2.50 1.21 0.12,4.88 0.039
Adjusted 2.29 1.41 -0.49, 5.07 0.106 1.90 1.20 -0.47, 4.26 0.115
Witnessing Domestic Violence Unadjusted  1.26 1.07 -0.83, 3.36 0.237 1.89 0.90 0.1, 3.67 0.038
Adjusted 0.62 1.09 -1.52,2.76 0.569 1.09 0.89 -0.66, 2.85 0.221
Domestic Victimisation Unadjusted  1.65 0.63 0.42,2.89 0.009 1.77 0.53 0.74,2.81 0.001
Adjusted 1.32 0.64 0.05, 2.59 0.041 1.39 0.52 0.36, 2.42 0.008

Polyvictimisation Unadjusted  1.83 0.58 0.69, 2.97 0.002 1.91 0.50 0.93, 2.89 <0.001
Unadjusted  1.36 0.61 0.15, 2.57 0.028 1.35 0.52 0.32,2.37 0.010

Note: *Models adjusted for household monthly income, maternal education, maternal employment status, maternal marital status, prenatal smoking exposure,

prenatal alcohol exposure, maternal antenatal depression and HIV exposure. N = 498
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

Witnessing Community Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

+

-6

4

r =

" I-I-H-+-+-I-l-* IMI-I-I-I-I-I‘I—

N -

ra-

o -

Beta coefficient [95%-CI]

0.18 [-0.05; 0.41]
-0.01 [-0.10; 0.08]
0.14 [ 0.03; 0.25]
-0.06 [-0.34; 0.22]
-0.06 [-0.28; 0.17]
0.00 [-0.15; 0.14]
0.10 [-0.01; 0.20]
-0.42 [-1.49; 0.65]
-0.54 [-1.17; 0.09]
-0.68 [-1.43; 0.07]
0.07 [-0.11; 0.25]

-0.25 [-1.03; 0.52]
0.06 [-0.33; 0.46]
0.02 [-0.44; 0.47]
0.29 [-0.81; 1.39]
-0.03 [-1.08; 1.01]
0.01 [-0.54; 0.56]
0.11 [-0.36; 0.58]
0.14 [-4.12; 4.40]
1.17 [-3.89; 1.54]
3.57 [ 0.65; 6.49]
0.37 [-0.51; 1.25]

B per ane unit change in the violence subscore in adjusted model

SE

0.120
0.050
0.050
0.140
0.110
0.070
0.050
0.540
0.320
0.380
0.090

0.390
0.200
0.230
0.560
0.530
0.280
0.240
2.150
1.370
1.470
0.440

0.130
0.790
0.011
0.665
0.618
0.962
0.079
0.435
0.093
0.076
0.434

0.522
0.747
0.935
0.607
0.950
0.960
0.649
0.949
0.394
0.017
0.400

Appendix Figure 1 Forest plot estimates of associations between community violence and cognitive functions in females using imputed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

Witnessing Domestic Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Domestic Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

I 1
-4 -2

T 1
2 4

S

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

-0.03 [-0.54; 0.48]
0.18 [-0.04; 0.40]
0.15 [-0.09; 0.40]

-0.10 [-0.73; 0.54]
0.15 [-0.34; 0.64]

-0.03 [-0.37; 0.31]
0.19 [-0.07; 0.45]

-2.29 [-4.78; 0.19]

-1.15[-2.67; 0.36]

-1.17 [-2.87; 0.54]

-0.11 [-0.53; 0.31]

0.21[-0.17; 0.58]
0.03 [-0.13; 0.20]
0.14 [-0.05; 0.33]

-0.09 [-0.59; 0.41]
0.19 [-0.21; 0.59]

-0.09 [-0.35; 0.17]
0.14 [-0.04; 0.33]
0.13 [-1.73; 1.99]
0.41 [-0.67; 1.49]

-0.28 [-1.65; 1.10]
0.19 [-0.14; 0.52]

SE

0.260
0.110
0.120
0.320
0.250
0.170
0.130
1.260
0.770
0.860
0.210

0.190
0.080
0.100
0.250
0.200
0.130
0.090
0.940
0.550
0.690
0.170

0.897
0.106
0.221
0.764
0.557
0.862
0.150
0.070
0.135
0.179
0.603

0.278
0.700
0.161
0.717
0.346
0.512
0.127
0.892
0.451
0.692
0.255

Appendix Figure 2 Forest plot estimates of associations between domestic violence and cognitive functions in females using imputed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,
tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

I‘*‘*‘+—i-'ﬁ + + + + bk bl L

B per one unit change in the violence subscore

Beta coefficient [95%-CI]

0.09 [-0.05; 0.23]
0.01 [-0.04; 0.07]
0.08 [ 0.01; 0.15]
-0.02 [-0.11; 0.08]
0.02 [-0.12; 0.16]
-0.02 [-0.11; 0.08]
0.07 [ 0.01; 0.14]
-0.29 [-0.95; 0.36]
-0.26 [-0.66; 0.14]
-0.26 [-0.72; 0.21]
0.06 [-0.06; 0.18]

0.05 [-0.27; 0.37]
0.10 [-0.03; 0.23]
0.17 [ 0.02; 0.32]

-0.10 [-0.52; 0.33]

-0.04 [-0.36; 0.27]

-0.07 [-0.28; 0.14]
0.14 [-0.01; 0.29]

-0.73 [-2.26; 0.79]

-0.80 [-1.69; 0.09]

-0.48 [-1.54; 0.59)
0.10 [-0.15; 0.35]

SE

0.070
0.030
0.030
0.050
0.070
0.050
0.030
0.330
0.200
0.240
0.060

0.160
0.070
0.080
0.210
0.160
0.110
0.080
0.770
0.450
0.540
0.130

0.217
0.615
0.018
0.735
0.816
0.735
0.027
0.379
0.200
0.280
0.309

0.756
0.134
0.025
0.656
0.783
0.537
0.071
0.344
0.078
0.377
0.438

Appendix Figure 3 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in females using imputed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,
tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

Witnessing Community Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

o LL. * pEEEgEE—

-—n—#-*--—#

T
-6 -4 -2 0 2 4 6

B per one unit change in the violence subscore

0.13 [-0.09;
0.01 [-0.08;
0.12[0.01;
-0.07 [-0.33;
-0.11 [-0.32;
-0.04 [-0.18;
0.13[0.02;
-0.70 [-1.72;

-0.76 [-1.36;

-0.75 [-1.45;
0.05 [-0.11;

-0.17 [-0.94;
0.07 [-0.32;
0.02 [-0.44;
0.20 [-0.88;
0.00 [-1.05;
0.04 [-0.51;
0.11 [-0.35;
0.47 [-3.82;

-0.92 [-3.66;
3.88 [ 0.90;
0.35[-0.51;

Beta coefficient [95%-CI]

0.35]
0.10]
0.22]
0.19]
0.11]
0.10]
0.23]
0.32]

-0.16]

-0.04]
0.22]

0.59]
0.47]
0.47]
1.29]
1.04]
0.59]
0.57]
4.76]
1.82]
6.85]
1.20]

SE

0.110
0.040
0.050
0.130
0.110
0.070
0.050
0.520
0.300
0.360
0.090

0.390
0.200
0.230
0.550
0.530
0.280
0.230
2.170
1.380
1.500
0.430

0.248
0.786
0.025
0.590
0.319
0.594
0.016
0.176
0.013
0.039
0.520

0.656
0.721
0.940
0.709
0.997
0.891
0.630
0.828
0.507
0.011
0.419

Appendix Figure 4 Forest plot estimates of associations between community violence and cognitive functions in females using imputed data
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

Witnessing Domestic Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Domestic Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Appendix Figure 5 Forest plot estimates of associations between domestic violence and cognitive functions in females using imputed data

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

-0.09 [-0.58; 0.40]
0.24[0.02; 0.46]
0.11[-0.12; 0.34]
-0.17 [-0.76; 0.43]
0.01 [-0.47; 0.48]
-0.11 [-0.45; 0.22]
0.27[0.02; 0.52]
-3.11 [-5.43; -0.80]
-1.58 [-2.99; -0.17]
-1.56 [-3.22; 0.09]
-0.13[-0.52; 0.26]

0.20 [-0.17; 0.56]
0.06 [-0.11; 0.22]
0.13[-0.06; 0.32]
-0.55 [-1.42; 0.33]
0.14 [-0.25; 0.53]
-0.10 [-0.36; 0.16]
0.17 [-0.01; 0.35]
-0.17 [-2.00; 1.65]
0.23 [-0.82; 1.28]
-0.41 [-1.77; 0.96]
0.19[-0.14; 0.51]

SE

0.250
0.110
0.120
0.300
0.240
0.170
0.130
1.180
0.720
0.840
0.200

0.180
0.080
0.100
0.440
0.200
0.130
0.090
0.920
0.530
0.690
0.160

0.719
0.031
0.353
0.576
0.983
0.504
0.035
0.009
0.028
0.064
0.499

0.285
0.485
0.165
0.219
0.470
0.439
0.070
0.850
0.667
0.558
0.260
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Violence Exposure Types and Cognitive Outcomes in Females (N = 480)

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

0.07 [-0.07; 0.20]
0.03 [-0.03: 0.09]
0.07 [ 0.00; 0.14]
-0.05[-0.22; 0.12]
-0.02 [-0.16; 0.12]
-0.03 [-0.12; 0.05]
0.09[0.03; 0.16]
-0.49 [-1.12; 0.14]
-0.39 [-0.78; -0.01]
-0.32 [-0.77; 0.12]
0.05 [-0.06: 0.16]

0.00 [-0.30; 0.29]
0.13[0.01; 0.26]
0.14[0.00; 0.29]
-0.13 [-0.51; 0.26]
-0.13 [-0.43; 0.16]
-0.12 [-0.31; 0.08]
0.18[0.04; 0.32]
-1.20 [-2.63; 0.24]
-1.05 [-1.89; -0.22]
-0.61 [-1.61; 0.39]
0.07 [-0.16; 0.31]

SE

0.070
0.030
0.030
0.080
0.070
0.040
0.030
0.320
0.190
0.230
0.060

0.150
0.060
0.070
0.200
0.150
0.100
0.070
0.730
0.420
0.510
0.120

0.321
0.277
0.036
0.548
0.769
0.433
0.004
0.127
0.044
0.153
0.383

0.974
0.041
0.052
0.521
0.375
0.254
0.012
0.102
0.014
0.231
0.533

Appendix Figure 6 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in females using imputed data
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498) Beta coefficient [95%-CI] SE p

Witnessing Community Violence

Cognitive flexibility 0.18 [-0.05; 0.41] 0.120 0.130
Dominant motor -0.01[-0.10; 0.08] 0.050 0.790
Expressive language 0.14[0.03; 0.25] 0.050 0.011
Inhibition -0.06 [-0.34; 0.22] 0.140 0.665
Learning -0.06 [-0.28; 0.17] 0.110 0.618
Memory 0.00[-0.15; 0.14] 0.070 0.962
Nondominant motor 0.10[-0.01; 0.20] 0.050 0.079
Nonverbal Intelligence -0.42[-1.49; 0.65] 0.540 0.435
Receptive language -0.54[-1.17;0.09] 0.320 0.093
Selective attention -0.68 [-1.43; 0.07] 0.380 0.076
Working memory 0.07[-0.11; 0.25] 0.090 0.434
Community Victimisation

Cognitive flexibility -0.25[-1.03; 0.52] 0.390 0.522
Dominant motor 0.06 [-0.33; 0.46] 0.200 0.747
Expressive language 0.02[-0.44; 0.47] 0.230 0.935
Inhibition 0.29[-0.81; 1.39] 0.560 0.607
Learning -0.03[-1.08; 1.01] 0.530 0.950
Memory 0.01 [-0.54; 0.56] 0.280 0.960
Nondominant motor 0.11[-0.36; 0.58] 0.240 0.649
Nonverbal Intelligence 0.14[-4.12; 4.40] 2.150 0.949
Receptive language -1.17[-3.89; 1.54] 1.370 0.394
Selective attention —— 3.57[0.65;6.49] 1470 0.017
Working memory 0.37[-0.51;1.25] 0.440 0.400

B per one unit change in the violence subscore

Appendix Figure 7 Forest plot estimates of associations between community violence and cognitive functions in males using imputed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,
tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498)

Witnessing Domestic Violence

Beta coefficient [95%-CI]

Cognitive flexibility -|I- 0.04 [-0.46; 0.54]
Dominant motor .- 0.05[-0.15; 0.26]
Expressive language =} 0.06 [-0.21; 0.34]
Inhibition —I—| -0.86 [-1.59; -0.13]
Learning = = -0.24 [-0.81; 0.33]
Memory - -0.20 [-0.55; 0.16]
Nondominant motor = -0.10 [-0.32; 0.12]
Nonverbal Intelligence —— -2.36 [-4.63; -0.09]
Receptive language — -1.20 [-2.78; 0.37]
Selective attention — -1.37 [-3.19; 0.44]
Working memory . 3 -0.08 [-0.49; 0.33]
Domestic Victimisation

Cognitive flexibility II 0.19[-0.08; 0.47]
Dominant motor H 0.01[-0.10; 0.13]
Expressive language .i 0.12 [-0.03; 0.27]
Inhibition = -0.06 [-0.44; 0.33]
Learning *. -0.07 [-0.40; 0.26]
Memory == 0.06 [-0.17; 0.28]
Nondominant motor - 0.02 [-0.11; 0.15]
Nonverbal Intelligence -0.46 [-1.84; 0.93]
Receptive language -0.62 [-1.47; 0.23]
Selective attention -0.55[-1.49; 0.38]
Working memory . : . . . -0.05 [-0.30; 0.20]

-4 -2 0 2 4

B per one unit change in the violence subscore

SE

0.250
0.100
0.140
0.370
0.290
0.180
0.110
1.150
0.800
0.920
0.210

0.140
0.060
0.080
0.200
0.170
0.110
0.060
0.700
0.430
0.480
0.130

Appendix Figure 8 Forest plot estimates of associations between domestic violence and cognitive functions in males using imputed data

0.872
0.617
0.637
0.022
0.403
0.281
0.370
0.042
0.134
0.137
0.706

0.171
0.820
0.119
0.775
0.670
0.622
0.756
0.516
0.152
0.246
0.712

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498) Beta coefficient [95%-CI] SE ¢}

CECV total

Cogpnitive flexibility 0.02[-0.10; 0.13] 0.060 0.758
Dominant motor 0.00[-0.04; 0.04] 0.020 0.998
Expressive language 0.04 [-0.02; 0.10] 0.030 0.183
Inhibition -0.01 [-0.10; 0.07] 0.040 0.750
Learning -0.04 [-0.17; 0.09] 0.070 0.541
Memory -0.01 [-0.10; 0.07] 0.040 0.750
Nondominant motor -0.01 [-0.06; 0.04] 0.020 0.738
Nonverbal Intelligence — T -0.37[-0.91; 0.17] 0.270 0.175
Receptive language - -0.30[-0.65; 0.04] 0.180 0.086
Selective attention —H -0.37 [-0.75; 0.02] 0.190 0.061
Working memory H -0.02[-0.12; 0.08] 0.050 0.667
Polyvictimisation

Cognitive flexibility -0.06 [-0.34; 0.21] 0.140 0.655
Dominant motor 0.04 [-0.07; 0.15] 0.060 0.476
Expressive language 0.01[-0.14; 0.16] 0.080 0.877
Inhibition -0.38[-0.79; 0.03] 0.210 0.071
Learning -0.12[-0.43; 0.20] 0.160 0.469
Memory -0.08 [-0.30; 0.13] 0.110 0.446
Nondominant motor 0.00[-0.12; 0.12] 0.060 0.999
Nonverbal Intelligence i -1.26[-2.61; 0.09] 0.680 0.067
Receptive language —— -0.91 [-1.78; -0.05] 0.440 0.038
Selective attention —— -1.04 [-2.01; -0.07] 0.490 0.036
Working memory . : -ll- : . -0.15[-0.39; 0.09] 0.120 0.227

2 1 0 1 2

B per one unit change in the violence subscore

Appendix Figure 9 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in males using imputed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,
tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498) Beta coefficient [95%-CI] SE p

Witnessing Community Violence

Cognitive flexibility -0.05[-0.22; 0.12] 0.090 0.561
Dominant motor -0.01 [-0.08; 0.05] 0.030 0.693
Expressive language 0.08 [-0.01; 0.17] 0.040 0.074
Inhibition -0.13[-0.38; 0.13] 0.130 0.323
Learning -0.05[-0.23; 0.14] 0.090 0.610
Memory -0.03 [-0.16; 0.09] 0.060 0.608
Nondominant motor -0.01 [-0.09; 0.06] 0.040 0.701
Nonverbal Intelligence —- -0.43[-1.22; 0.35] 0.400 0.279
Receptive language - -0.39[-0.91; 0.12] 0.260 0.131
Selective attention . -0.65[-1.21;-0.08] 0.290 0.025
Working memory £ -0.01[-0.15; 0.13] 0.070 0.865
Community Victimisation

Cognitive flexibility 0.17 [-0.45; 0.79] 0.310 0.592
Dominant motor 0.11[-0.14; 0.36] 0.130 0.388
Expressive language -0.07 [-0.42; 0.28] 0.180 0.693
Inhibition -0.05[-0.88; 0.79] 0.420 0.909
Learning 0.40[-0.27; 1.08] 0.340 0.242
Memory 0.04 [-0.43; 0.50] 0.240 0.872
Nondominant motor 0.20 [-0.08; 0.48] 0.140 0.168
Nonverbal Intelligence L -1.88 [-4.89; 1.12] 1.520 0.218
Receptive language —— -0.65[-2.51; 1.21] 0.940 0.494
Selective attention 0.14 [-2.22; 2.49] 1.190 0.909
Working memory . . ; . . -0.15[-0.71; 0.41] 0.280 0.594

4 2 0 2 4

B per one unit change in the violence subscore

Appendix Figure 10 Forest plot estimates of associations between community violence and cognitive functions in males using imputed data
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498) Beta coefficient [95%-Cl]

Witnessing Domestic Violence

Cognitive flexibility 0.02 [-0.48; 0.52]
Dominant motor 0.07 [-0.12; 0.27]
Expressive language 0.08 [-0.18; 0.35]
Inhibition - -0.92 [-1.63; -0.22]
Learning -0.21[-0.76; 0.34]
Memory -0.21 [-0.55; 0.14]
Nondominant motor -0.07 [-0.28; 0.15]
Nonverbal Intelligence — -2.87 [-5.07; -0.67]
Receptive language —— -1.65 [-3.16; -0.13]
Selective attention —— -1.74 [-3.48; 0.00]
Working memory 3 -0.11 [-0.50; 0.29]
Domestic Victimisation

Cogpnitive flexibility 0.19 [-0.08; 0.47]
Dominant motor 0.02 [-0.09; 0.13]
Expressive language 0.16[0.02; 0.31]
Inhibition -0.67 [-1.52; 0.17]
Learning -0.02 [-0.34; 0.30]
Memory 0.05[-0.16; 0.27]
Nondominant motor 0.03 [-0.10; 0.15]
Nonverbal Intelligence -0.41 [-1.76; 0.93]
Receptive language -0.57 [-1.41; 0.27]
Selective attention -0.59 [-1.51; 0.32]
Working memory : : : : ' 0.00 [-0.24; 0.24]

-4 2 0 2 4

B per one unit change in the violence subscore

Appendix Figure 11 Forest plot estimates of associations between domestic violence and cognitive functions in males using imputed data

SE

0.250
0.100
0.140
0.360
0.280
0.180
0.110
1.120
0.770
0.880
0.200

0.140
0.060
0.070
0.430
0.160
0.110
0.060
0.680
0.430
0.460
0.120

0.942
0.463
0.537
0.011
0.450
0.240
0.539
0.011
0.033
0.051
0.604

0.170
0.757
0.030
0.117
0.911
0.636
0.668
0.544
0.183
0.203
0.994
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Violence Exposure Types and Cognitive Outcomes in Males (N = 498)

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

| + + + IPL I ]

T T 1
0 1 2

'
(ST
'

- -

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

0.01[-0.10; 0.12]
0.00 [-0.04; 0.04]
0.06 [ 0.00; 0.11]
-0.11 [-0.27; 0.05]
-0.02 [-0.14; 0.10]
-0.02 [-0.10; 0.06]
0.00 [-0.04: 0.05]
-0.44 [-0.93; 0.06]
-0.34 [-0.66; -0.02]
-0.43 [-0.79; -0.07]
-0.01 [-0.11; 0.08]

-0.07 [-0.34; 0.20]
0.04 [-0.06: 0.15]
0.05 [-0.09; 0.19]
-0.41 [-0.81; -0.02]
-0.06 [-0.36: 0.24]
-0.08 [-0.29; 0.12]
0.01[-0.10; 0.13]
-1.40 [-2.68; -0.12]
-1.00 [-1.82; -0.18]
-1.16 [-2.09; -0.23]
-0.12 [-0.35; 0.12]

SE

0.050
0.020
0.030
0.080
0.060
0.040
0.020
0.250
0.160
0.180
0.050

0.140
0.050
0.070
0.200
0.150
0.100
0.060
0.650
0.410
0.470
0.120

0.827
0.844
0.039
0.172
0.720
0.702
0.993
0.085
0.036
0.018
0.747

0.607
0.397
0.470
0.041
0.708
0.415
0.818
0.032
0.017
0.015
0.327

Appendix Figure 12 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in males using imputed data
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

Witnessing Community Violence
Cogpnitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

+—-rj-#+-l-+—-1'-#-ll-ll-l.—

Beta coefficient [95%-CI]

0.24 [ 0.00; 0.47]
-0.01 [-0.11; 0.09]
0.12[0.02; 0.23]
-0.15 [-0.46; 0.15]
-0.05 [-0.28; 0.17]
0.00 [-0.17; 0.18]
0.08 [-0.03; 0.20]
-0.24 [-1.39; 0.91]
-0.39 [-0.94; 0.16]
-0.68 [-1.48; 0.13]
0.10 [-0.08; 0.29]

-0.20 [-1.24; 0.84]
0.02 [-0.42; 0.46]
-0.05 [-0.49; 0.40]
0.20 [-1.11; 1.51]
0.01 [-0.98: 1.00]
0.11 [-0.64; 0.86]
0.10 [-0.41; 0.61]
0.16 [-4.86; 5.17]
-0.41 [-2.83; 2.01]
4.34[0.92; 7.76]
0.93[0.12; 1.73]

B per one unit change in the violence subscore in adjusted model

SE

0.120
0.050
0.050
0.150
0.110
0.090
0.060
0.580
0.280
0.410
0.090

0.530
0.220
0.230
0.660
0.500
0.380
0.260
2.540
1.230
1.740
0.410

0.047
0.892
0.015
0.317
0.647
0.973
0.149
0.678
0.165
0.098
0.263

0.704
0.921
0.830
0.763
0.984
0.777
0.705
0.951
0.737
0.013
0.024

Appendix Figure 13 Forest plot estimates of associations between community violence and cognitive functions in females using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

Witnessing Domestic Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Domestic Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

-
-
-

-

g

=+
—

-
-

-
5

T T T 1

-4 -2 0 2 4

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

0.10 [-0.44; 0.63]
0.18 [-0.04; 0.40]
0.12 [-0.11; 0.34]
-0.23 [-0.90; 0.43]
0.35 [-0.14: 0.85]
0.09 [-0.30; 0.47]
0.18 [-0.08; 0.44]
-1.51 [-4.01: 1.00]
-0.82 [-2.08; 0.43]
-1.05 [-2.81; 0.72]
-0.12 [-0.53; 0.29]

0.38 [-0.05; 0.81]
0.05 [-0.13; 0.23]
0.13 [-0.05; 0.31]
-0.16 [-0.71; 0.38]
0.17 [-0.24: 0.57]
-0.13 [-0.44; 0.18]
0.17 [-0.04; 0.38]
-0.51 [-2.56; 1.54]
0.16 [-0.84: 1.17]
-0.77 [-2.21; 0.67]
0.26 [-0.08; 0.59]

SE

0.270
0.110
0.120
0.340
0.250
0.200
0.130
1.270
0.640
0.900
0.210

0.220
0.090
0.090
0.270
0.210
0.160
0.110
1.040
0.510
0.730
0.170

0.720
0.103
0.314
0.491
0.162
0.651
0.171
0.237
0.198
0.244
0.558

0.082
0.615
0.166
0.550
0.417
0.412
0.103
0.627
0.753
0.292
0.131

Appendix Figure 14 Forest plot estimates of associations between domestic violence and cognitive functions in females using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

CECYV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

LI |

B per one unit change in the violence subscore

Beta coefficient [95%-ClI]

0.14 [-0.01; 0.28]
0.02 [-0.04; 0.08]
0.07 [0.01; 0.13]

-0.09 [-0.28; 0.09]
0.03[-0.11; 0.17]

-0.01[-0.11; 0.10]
0.07 [ 0.00; 0.14]

-0.26 [-0.96; 0.44]

-0.20 [-0.54; 0.14]

-0.34 [-0.83; 0.15]
0.08 [-0.03; 0.19]

0.18 [-0.16; 0.53]
0.11 [-0.03; 0.26]
0.16 [ 0.01: 0.31]

-0.22 [-0.66; 0.22]

-0.01 [-0.34; 0.31]

-0.07 [-0.31; 0.18]
0.13 [-0.03: 0.30]

-0.67 [-2.32; 0.98]

-0.68 [-1.49; 0.12]

-0.68 [-1.84; 0.49]
0.13 [-0.14; 0.40]

SE

0.070
0.030
0.030
0.090
0.070
0.050
0.040
0.360
0.170
0.250
0.060

0.180
0.070
0.080
0.220
0.170
0.130
0.090
0.840
0.410
0.590
0.140

0.061
0.581
0.026
0.333
0.702
0.924
0.060
0.459
0.251
0.177
0.174

0.297
0.123
0.035
0.336
0.945
0.606
0.117
0.424
0.093
0.254
0.341

Appendix Figure 15 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in females using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

Witnessing Community Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cogpnitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

(TT.

;
e

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

0.14 [-0.09; 0.36]
0.04 [-0.06; 0.14]
0.10 [-0.01; 0.20]
-0.14 [-0.43; 0.14]
-0.11 [-0.34; 0.11]
-0.02 [-0.18; 0.15]
0.13[0.02; 0.24]
-0.75 [-1.88; 0.39]
-0.69 [-1.25: -0.13]
-0.87 [-1.63; -0.11]
0.08 [-0.09; 0.26]

-0.26 [-1.31; 0.79]
-0.07 [-0.52; 0.38]
0.05 [-0.43; 0.53]
0.29 [-1.00; 1.59]
0.09 [-0.94; 1.12]
0.14 [-0.61; 0.89]
-0.02 [-0.55; 0.50]
0.95 [-4.32; 6.21]
0.29 [-2.33; 2.90]
4.54[1.08; 7.99]
0.90[0.09; 1.71]

SE

0.110
0.050
0.050
0.140
0.110
0.080
0.060
0.580
0.280
0.390
0.090

0.530
0.230
0.250
0.660
0.520
0.380
0.270
2,670
1.330
1.750
0.410

0.229
0.434
0.073
0.316
0.312
0.833
0.020
0.195
0.015
0.025
0.357

0.624
0.755
0.838
0.655
0.867
0.714
0.932
0.723
0.830
0.010
0.030

Appendix Figure 16 Forest plot estimates of associations between community violence and cognitive functions in females using observed data
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

Witnessing Domestic Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Domestic Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

-++ .

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

-0.03 [-0.55; 0.48]
0.27 [ 0.05; 0.48]
0.07 [-0.16; 0.31]
-0.29 [-0.92; 0.34]
0.17 [-0.33; 0.67]
-0.03 [-0.40; 0.34]
0.27 [0.02; 0.52]
2.90 [-5.40; -0.40]
-1.34 [-2.61; -0.06]
-1.77 [-3.47; -0.08]
-0.13 [-0.53; 0.26]

0.30 [-0.12; 0.72]
0.06 [-0.12; 0.24]
0.14 [-0.05; 0.33]
-0.23 [-0.75; 0.30]
0.12 [-0.29; 0.53]
-0.15 [-0.46; 0.15]
0.17 [-0.03; 0.38]
-0.98 [-3.09; 1.12]
0.23 [-0.82; 1.27]
-0.98 [-2.39; 0.43]
0.26 [-0.07; 0.58]

SE

0.260
0.110
0.120
0.320
0.250
0.190
0.130
1.270
0.650
0.860
0.200

0.210
0.090
0.100
0.270
0.210
0.150
0.110
1.070
0.530
0.710
0.170

0.896
0.015
0.540
0.369
0.505
0.879
0.035
0.023
0.040
0.040
0.513

0.161
0.490
0.157
0.396
0.561
0.314
0.098
0.358
0.667
0.173
0.123

Appendix Figure 17 Forest plot estimates of associations between domestic violence and cognitive functions in females using observed data
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Violence Exposure Types and Cognitive Outcomes in Females (Ns Vary)

CECV total
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Beta coefficient [95%-ClI]

0.08 [-0.06; 0.22]
0.04 [-0.02; 0.10]
0.06 [-0.01; 0.12]
-0.10 [-0.27; 0.08]
-0.02 [-0.15; 0.12]
-0.02 [-0.12; 0.08]
0.09[0.02; 0.16]
-0.59 [-1.29; 0.10]
-0.33 [-0.68; 0.02]
-0.49 [-0.96; -0.02]
0.07 [-0.04; 0.17]

0.02 [-0.31; 0.34]
0.16 [ 0.03; 0.30]
0.1 [-0.04; 0.26]
-0.22 [-0.63; 0.18]
-0.14 [-0.46; 0.18]
-0.11 [-0.35; 0.12]
0.19[0.03; 0.35]
-1.68 [-3.29; -0.07]
-0.97 [-1.77; -0.17]
-1.15 [-2.23; -0.06]
0.09 [-0.16; 0.34]

B per one unit change in the violence subscore

SE

0.070
0.030
0.030
0.090
0.070
0.050
0.030
0.350
0.180
0.240
0.060

0.160
0.070
0.080
0.210
0.160
0.120
0.080
0.820
0.400
0.550
0.130

0.266
0.181
0.075
0.277
0.823
0.647
0.010
0.093
0.061
0.040
0.234

0.915
0.019
0.136
0.277
0.384
0.330
0.020
0.041
0.017
0.039
0.497

Appendix Figure 18 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in females using observed data
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Violence Exposure Types and Cognitive Outcomes in Males (Ns Vary)

Witnessing Community Violence

Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory
Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

Community Victimisation
Cognitive flexibility
Dominant motor
Expressive language
Inhibition

Learning

Memory

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

:
.
r
-
-
J
A
H

—.__

B per one unit change in the violence subscore

Beta coefficient [95%-Cl]

-0.02 [-0.22; 0.18]
-0.02 [-0.09; 0.06]
0.03 [-0.08; 0.13]
-0.12 [-0.42; 0.17]
-0.16 [-0.38; 0.06]
-0.01[-0.17; 0.15]
-0.02 [-0.11; 0.07]
0.17 [-0.78; 1.12]
-0.23 [-0.85; 0.40]
-0.28 [-1.01; 0.44]
-0.02 [-0.20; 0.16]

-0.12 [-0.78; 0.55]
0.08 [-0.17; 0.34]
-0.06 [-0.41; 0.29]
-0.29 [-1.20; 0.63]
0.50 [-0.26: 1.25]
0.18 [-0.36; 0.72]
0.17 [-0.13; 0.47]
-1.18 [-4.28; 1.91]
-1.28 [-3.34; 0.79]
-0.33 [-2.60; 1.94]
-0.15 [-0.75; 0.45]

SE

0.100
0.040
0.050
0.150
0.110
0.080
0.050
0.480
0.320
0.370
0.090

0.340
0.130
0.180
0.460
0.380
0.270
0.150
1.570
1.050
1.150
0.300

0.839
0.686
0.630
0.406
0.158
0.934
0.715
0.727
0.474
0.442
0.831

0.732
0.518
0.744
0.537
0.196
0.515
0.275
0.453
0.226
0.775
0.626

Appendix Figure 19 Forest plot estimates of associations between community violence and cognitive functions in males using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (Ns Vary) Beta coefficient [95%-Cl] SE 4]
Witnessing Domestic Violence |
Cognitive flexibility r 0.11[-0.42; 0.64] 0.270 0.678
Dominant motor . 0.04 [-0.16; 0.24] 0.100 0.685
Expressive language = 0.06 [-0.22; 0.34] 0.140 0.674
Inhibition —I—| -0.81[-1.54,-0.08] 0.370 0.029
Learning = = -0.22 [-0.82; 0.38] 0.300 0.477
Memory i.' -0.14 [-0.57; 0.28] 0.210 0.500
Nondominant motor = -0.08 [-0.32; 0.16] 0.120 0.502
Nonverbal Intelligence —— -2.42[-4.88; 0.05] 1.250 0.054
Receptive language —— -0.87 [-2.53; 0.79] 0.840 0.305
Selective attention —— -1.60 [-3.41; 0.22] 0.920 0.085
Working memory . 3 -0.15[-0.63; 0.32] 0.240 0.526
Domestic Victimisation
Cognitive flexibility ] 0.23 [-0.07; 0.54] 0.160 0.135
Dominant motor .- 0.02 [-0.10; 0.13] 0.060 0.783
Expressive language : 0.04 [-0.12; 0.21] 0.080 0.599
Inhibition . -0.03[-0.46; 0.40] 0.220 0.889
Learning : -0.04 [-0.39; 0.30] 0.180 0.801
Memory . 0.05[-0.20; 0.30] 0.130 0.678
Nondominant motor 0.02[-0.12; 0.16] 0.070 0.752
Nonverbal Intelligence -0.44 [-1.88; 1.00] 0.730 0.549
Receptive language -0.61[-1.56; 0.34] 0.480 0.210
Selective attention -0.51[-1.57; 0.55] 0.540 0.344
Working memory | : lI : ] -0.05[-0.33; 0.22] 0.140 0.698
4 2 0 2 4

B per one unit change in the violence subscore

Appendix Figure 20 Forest plot estimates of associations between domestic violence and cognitive functions in males using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,
tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (Ns Vary) Beta coefficient [95%-Cl] SE p

CECYV total
Cognitive flexibility
Dominant motor
Expressive language

0.03 [-0.09; 0.16] 0.060 0.612
0.00 [-0.05; 0.05] 0.020 0.941
0.02 [-0.05; 0.08] 0.030 0.580

Inhibition -0.11 [-0.29; 0.07] 0.090 0.224
Learning -0.07 [-0.21; 0.08] 0.070 0.360
Memory 0.00 [-0.10; 0.10] 0.050 0.939

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

0.00 [-0.06; 0.06] 0.030 0.956
-0.18 [-0.76; 0.40] 0.290 0.537
-0.28 [-0.67; 0.11] 0.200 0.154
-0.30 [-0.74; 0.14] 0220 0.182
-0.03 [-0.14; 0.08] 0.060 0.596

Polyvictimisation
Cognitive flexibility
Dominant motor
Expressive language

-0.10[-0.39; 0.20] 0.150 0.512
0.06 [-0.06; 0.17] 0.060 0.329
-0.05[-0.20; 0.11] 0.080 0.540

Inhibition -0.46[-0.87;-0.06] 0.210 0.026
Learning -0.15[-0.48; 0.18] 0.170 0.376
Memory -0.06 [-0.30; 0.17] 0.120 0.589

Nondominant motor
Nonverbal Intelligence
Receptive language
Selective attention
Working memory

0.03 [-0.11; 0.16] 0.070 0.715
-1.42[-2.77,-0.08] 0.680 0.038
-0.97 [-1.88; -0.07] 0.460 0.036
-1.22[-2.22;-0.22] 0.510 0.017
-0.20 [-0.47; 0.06] 0.130 0.129

+ + + L S | T S —

T 1
1 2

.

-2

B per one unit change in the violence subscore

Appendix Figure 21 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in males using observed data

Notes: Models adjusted for, maternal antenatal depression, maternal education, marital status, household income, employment status, prenatal alcohol,

tobacco and HIV exposure. p = p-value
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Violence Exposure Types and Cognitive Outcomes in Males (Ns Vary)

Witnessing Community Violence

Cognitive flexibility
Dominant motor
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Appendix Figure 22 Forest plot estimates of associations between community violence and cognitive functions in males using observed data
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Appendix Figure 23 Forest plot estimates of associations between domestic violence and cognitive functions in males using observed data
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Appendix Figure 24 Forest plot estimates of overall violence exposure, polyvictimisation and cognitive functions in males using observed data
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