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Preface

As a teenager [ was privileged enough to be allowed to bottle feed abandoned newborns in
Johannesburg every week after school. When I began my journey as a community counselling
psychologist, I started working with orphans and their ‘house mothers’ (caregivers at the
children’s home) at Epworth Children’s Village where therapy sessions were filled with feeding,
hair brushing, baking and games. Issues of abandonment, over sexualisation and attachment
disorders were common themes. We were affiliated to a Place of Safety where infants and young
children - who had been removed from their homes due to neglect or abuse - were brought to us
to be assessed for placements into foster care. I remember four siblings who arrived with a social
worker. The youngest was an 8-month-old infant with purple gentian violet (a topical antiseptic)
on her cheeks. Nobody knew what to do with her while we were working with her brothers. I
volunteered to hold her and to assess the oldest brother at the same time. Developmentally, an 8-
month-old usually displays separation anxiety, but this young infant threw herself into my arms
and soon fell asleep. A few hours passed by. [ was leaning over her on the couch to wake her up.
She opened her eyes and smiled at me. A stranger. No crying. No looking for mom. Only then
did I understand how she had never had consistent caregiving from an attachment figure to love
her and to teach her about trust in people or trust in the world. She would have clung to me for
dear life if she’d had the choice. I’'m not sure what happened to her, but she probably bounced
from caregiver to caregiver conceptualising herself and the world in such inconsistent ways that
she got lost in herselfand the system. I finally comprehended ‘attachment’ and the destruction of

deprivation.

What followed for me was private practice and a three-year course of psychoanalytic infant
observation, during which I met the parents of an unborn baby and continued to visit and watch
the family in their home for an hour a week until the infant's second birthday. What a profound
impact an ill mother can have on the infant and the family system. It was clear that my being in
the room had an impact on the observation and I always wondered what it might be like to
observe the dyadic relationship as the proverbial ‘fly on the wall’. My journey has brought me

here for this reason, to this topic and to this thesis.
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In exploring the impact of maternal mental health on mother-infant interactions, I conducted in-
depth interviews, asking mothers about their perceptions of the causes of depression and anxiety
as well as their attitudes toward bonding. I then sent home pairs of head mounted cameras for
infants and their mothers to video record footage of themselves interacting during free play.
Mother-infant interaction involves tactile, auditory and vocal exchange. Much literature reveals
that good bonding is related to healthy amounts of eye contact and facial expressions that are
mirrored as an indication of shared emotional experience, bringing a feeling of closeness
between the pair. The aim was to download recorded footage, to code how many times each
mother and each infant looked at the other or at a distraction, focus object or other person in the
room and then to see how synchronous they were in their visual attention. I coded facial
expressions too and micro-analysed the frequency, duration and synchronicity of these
behaviours. The third phase of enquiry was to look at the relationship between maternal mental
health and the timing of the transitions of the mother’s facial expressions during her interaction
with her infant. This would give an indication of the possible effect of maternal mental health on
dyadic relationships. As secure bonding is important for the infant’s social, emotional and
cognitive well-being, good relationship skills, healthy trust formation, better emotional
regulation and cognitive ability would result and could assist in forming a more functional

individual and society.

This PhD dissertation has been formatted alongside the WITS doctoral programme guidelines

and the framework of the thesis is outlined as follows:

SECTION 1 covers the literature review, study sample and methodology.

Chapter 1 provides an orientation to the key literature relating to the essence of the mother-
infant relationship. It defines responsive caregiving in terms of bonding and attachment and
explains mother-infant interaction as well as the synchrony, or to and fro, of interaction between
a mother and her infant that essentially defines their relatedness. It continues to highlight that
responsive caregiving is crucial for social, emotional and cognitive development in children. It
further explores important cultural issues and caregiving that differ in communities. After
contextualising mothers and infants in South Africa, the issue of psychopathology and its

negative effect on the dyad is discussed.

XVi



Chapter 2 describes in greater detail the study sample, participants, setting, data collection and
general methodology used as well as presenting ethical approvals granted for the research
objectives. These objectives are to explore maternal perspectives on poor mental health and the
impact this has on mother-infant relationships, to describe the synchronisation of face-to-face
interactions between mothers and their infants and to compare the transitions of facial affect of

mothers with varying degrees of depression in a socially vulnerable population.

SECTION 2 contains the empirical chapters representing the body of the thesis which consist of
3 manuscripts presented in publication format.

Chapter 3 presents the manuscript entitled “Maternal perspectives of poor mental health and the
impact on mother-infant relationships.”

Chapter 4 presents the manuscript entitled “Describing the synchrony of visual attention and
facial expression between mothers and their infants in a poorly resourced setting.”

Chapter 5 presents the manuscript entitled “Durations and transitions of smiles: A comparative
study of non-depressed and sub-clinically depressed mothers while interacting with their

infants.”

SECTION 3 brings all the findings together.

Chapter 6 consolidates the results of the three manuscripts, synthesises the main research
findings, contextualises these findings within the current literature locally and globally, and
outlines the contributions of the work.

Chapter 7 ends the thesis with insights into the strengths of the research, its limitations and

considerations for future research.
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Abstract

This thesis aims to explore the impact of maternal mental health on mother-infant
interactions. Objective one is to explore mothers' perceptions of poor mental health and its
influence on their infants. Objective two is to describe the synchrony of visual attention and
facial expression between the dyad. Objective three is to analyse durations of maternal facial
expressions and to compare facial expression transitions between non-depressed and sub-
clinically depressed mothers during these interactions, with the goal of informing context-
specific interventions for a vulnerable population in South Africa.

This PhD used mixed methods. A qualitative study with fifteen Sowetan mothers, in two
focus groups, explored postpartum mental health experiences and how these experiences affected
their bonding with their infants. Thematic analysis identified key contributors to mental health
challenges. For the quantitative studies, 57 mother-infant interactions were recorded during free-
play with head-mounted cameras. Synchrony in visual attention and facial expressions was
analysed using Observer XT 16 ® software focusing on behavioural frequency, duration and lag
sequencing. Time-series analyses over 3 second intervals defined synchrony. Facial expression
transitions between non-depressed and sub-clinically depressed mothers were compared using 1,
2 and 3-second time lags. A transition was defined as a shift from neutral to an emotional
expression within 3 seconds. EPDS scores of 6-13 indicated sub-clinical depression.

Paternal denial, family conflict, financial hardship, and lack of community support were
perceived to contribute to poor maternal mental health. A theme of maternal persecution
emerged. Behavioural micro-analysis of interactional exchanges revealed that infants looked at
their mothers 47% of the time, mothers looked at their infants 92% of the time. Limited
behavioural variation complicated synchrony measurement. When focusing on transitions in
expressions, sub-clinically depressed mothers were 84% less likely to exhibit a positive facial
expression before transitioning to a smile as compared to non-depressed mothers.

A mother’s inward-directed anger can erode her self-trust, and when depression affects
the relationship, it undermines trust within the dyad. Despite this, mothers showed a strong
desire to be ‘good enough’ and actively sought to connect with their infants. Early intervention is
essential, particularly in vulnerable settings with limited research. The study calls for culturally
sensitive support for mothers and their infants, with a focus on promoting the virtues of trust and

hope.
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SECTION 1: LITERATURE REVIEW AND METHODOLOGY
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CHAPTER 1
Introduction

“The child who is not embraced by the village will burn it down to feel its warmth.”

African proverb
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Societies around the world have generated wisdoms through the ages which capture truths about
human experiences. One of these compelling insights is an African proverb which reads, “The
child who is not embraced by the village will burn it down to feel its warmth.” This evocative
phrase captures the significance of nurturance and support in the early years. It narrates the
importance of the development and growth of the young who become adults in their

communities, responsible for shaping the well-being of their people and the generations to come.

Furthermore, it highlights the significance of the mother-infant bond. This deeply intricate and
delicate dyadic relationship between a mother and her infant serves as a foundation for childhood
growth and is influenced by a multitude of factors. One such factor is the burgeoning topic of
maternal mental health during the postpartum period. Anxiety, depression and trauma profoundly
impact a mother’s style of attaching to her infant, shaping the child’s trajectory in terms of
social, cognitive and emotional development (2). The devastating ripple effect of trauma on
mental health issues leads to the mother’s projection of unprocessed feelings (3),
psychopathology and dysfunction, which eventually settle into epigenetics and behaviours
whereby the cycle is perpetuated (4). Evidence suggests that maternal mental health difficulties
can be transmitted across generations through biological, psychological and social mechanisms.
These include alterations in stress regulation systems (e.g., HPA axis dysregulation), epigenetic
modifications, learned patterns of emotional expression and regulation, and parenting behaviours
shaped by the mother's own early attachment experiences (5,6). Such intergenerational patterns
emphasize the critical importance of early interventions that support both maternal mental health

and caregiving behaviours.

Low-income mothers and infants nested within this proverbial South African ‘village’ are
exposed to their poorly resourced physical surroundings, corrupt political environment, social
and familial settings and general support systems. When these systems falter, the repercussions
on the mother and infant are far reaching. This thesis explores the complex interplay between
maternal mental health, the perceived causes of distress, the sources of stress within the ‘village’
and their collective impact on the quality of mother-infant interactions as assessed using video

footage from within the homes of Sowetan families.
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All South Africans, including researchers such as myself, are part of the village. My aim is to
embrace the child and the mother through this doctorate by highlighting the importance of a
‘holding environment’ (7) or quality time on a mother’s lap [(7); L. Caplan, personal
communication, March 2021] to encourage warmth between the pair. [ aim to share knowledge
to advocate for the first 1000 days of life and maternal mental well-being; and to urge policy
makers to endorse preventative interventions during this period, emphasising that early

childhood development interventions yield greater benefits compared to reactive approaches.

1.1 The mother-infant relationship

‘...wherever one finds an infant one finds maternal care, and without maternal
care there would be no infant.’

[D.W. Winnicott, 1965, The Maturational Processes and the Facilitating Environment (8)]

Maternal care is important because a healthy child needs a healthy mother. A mother’s
sensitivity and responsiveness to her infant’s needs, and the quality of the mother-infant
relationship, is critical in the social, emotional, motor and cognitive development of a young
child (9). The nature of this dyadic relationship also serves as the infant’s basis for the
development of self-esteem as well as countless psychological capacities such as self-regulation,

readiness to learn and social competence (10).

1.1.1 Sensitivity

Within the realm of maternal-infant interactive behaviours, sensitivity (11) is widely
acknowledged as a cornerstone of effective or ‘good enough’ (7) mothering. It encompasses a
mother's attentiveness to her infant's cues, the accuracy of her interpretations, and the timeliness
and appropriateness of her response (11). Extensive research has underscored maternal
sensitivity as a crucial factor in children's social-emotional development. Numerous studies
conducted in both healthy and high-risk populations, across various cultures, and supported by
several meta-analyses (12,13), have demonstrated that experiencing sensitive caregiving during
the first year of life is essential for the development of children's socialisation, emotional
competencies, and overall well-being. Longitudinal research further indicates that maternal

sensitivity significantly influences the child's broader social skills (14,15); emotion regulation
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abilities (16,17), peer interactions, academic performance (15,18) and behavioural adjustment
(19,20) from toddlerhood and preschool years through to adolescence (14,15). To elaborate, this
includes a child's capacity to interact effectively and appropriately with others, including sharing,
cooperation, communication, and conflict resolution. Emotional regulation abilities involve the
child’s ability to monitor, evaluate, and modify emotional reactions in a socially acceptable and
flexible way. Sensitive parenting helps children develop these skills by modeling and reinforcing
appropriate ways of handling emotions like frustration, anger, or sadness. Additionally,
behavioural adjustment is the extent to which a child displays socially appropriate behavior and
self-control and avoids behaviors such as aggression. Supportive maternal responses help

children internalise rules and expectations, promoting better behavioral outcomes over time.

This concept of sensitivity is universal across cultures, although the specific manifestations and
practices of caregivers may vary considerably (21,22). Existing knowledge regarding infant
mental health predominantly stems from research conducted in high-income countries (HICs),
raising questions about its applicability to lower and middle-income countries (LMICs) with
differing cultural, social and economic contexts and thus different ideas of what a ‘good enough’
parent may be (23). While the theoretical framework of the infant-caregiver attachment
relationship is presumed to be universal, variations in sensitivity and responsiveness have been
observed in interactions across different cultures (24,25). This issue is particularly pertinent in
the context of South Africa, where familial dynamics often prioritise collective child-rearing
practices over individualistic approaches. This is due to an ‘ubuntu’ mindset which encapsulates
a series of interlinked African-origin principles that highlight the unity between individuals and
their broader social and physical environments. 'Ubuntu’ is occasionally interpreted as 'I am
because we are', or as 'humanity towards others’ (in Zulu, umuntu ngumuntu ngabantu). In
Xhosa, the latter phrase is employed, often carrying a deeper philosophical connotation
signifying 'the belief in a universal bond of sharing that connects all humanity.' However, this
collective child-rearing practice has also been implemented because of high unemployment rates,
economic hardships, and high HIV prevalence rates (26) where caregiving responsibilities are
commonly shared among extended family members such as grandmothers or aunts (27) and even
young children who run child-headed households (26). These cultural nuances shape caregiver

sensitivity, integrating collective child-rearing values into the caregiving process.
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1.1.2 Responsive caregiving

Worldwide, more than 200 million children fail to achieve their developmental capabilities
within the initial five years of life due to impoverished circumstances, inadequate healthcare,
insufficient nutrition, and limited psycho-social support (28). Children who experience these
disadvantages struggle academically, leading to lower incomes in adulthood, increased fertility
rates, elevated involvement in criminal activities, and inadequate parenting for their own
offspring (29). The World Health Organisation has devised The Nurturing Care Framework for
Early Childhood Development (28). This model aims to provide a framework for children to
reach healthy human potential. It indicates the importance of five interrelated and inseparable
factors regarding early childhood development. They are opportunities for learning, adequate

nutrition, health, safety and security, and responsive caregiving.

Responsive caregiving is the cornerstone of this thesis. This concept refers to encouragement of
caregivers to make eye contact, to smile, cuddle and praise infants. Responsive parenting (30)
occurs when caregivers notice their children’s cues of hunger, illness, emotional distress and
signs of pleasure; and respond sensitively and appropriately using behaviours that encourage

bonding.
1.1.3 Bonding and attachment

Bonding refers to a group of reciprocal behaviours and feelings that connect a mother to her
infant. The face-to-face context is said to elicit multi-modal non-verbal communication from
mothers, reciprocated by the infant and vice versa as the two engage in shared affect and

bonding.

It may be said that bonding is a precursor to attachment (31). Attachment theory, which has been
proven valid in laboratory settings (10,32,33) delves into a deeper level of connection between
an infant to its mother (34) and is concerned with internal working models of individuals. An
internal working model [IWM in Bretherton, 1999, (35)] pertains to a cognitive framework or
mental construct that individuals formulate as a result of their early attachment experiences with
primary caregivers, predominantly established during infancy and early childhood stages. These

early experiences provide the foundation for how individuals perceive themselves, others, and
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relationships in general. An IWM also includes representations of the self, the caregiver, and the
relationship between them. These representations are influenced by the quality of care and
responsiveness received from caregivers during infancy. The desired connection is a secure
attachment between mother and baby and means that a mother is tuned in to her infant’s needs
and can sensitively attend to these needs. She offers a secure base upon which a child may circle
out and explore the world and be watched over, while being affirmed and celebrated after
returning to a caregiver providing safety [Circle of security in: Cassidy et al., 2011, (36)]. She
will help her infant to understand his or her own feelings by empathetically reflecting them in her
voice or with attuned facial expressions. The infant feels safe and heard and able to make sense
of his own world because of his mother’s reflections (37). If a child can experience a trusting and
secure relationship with a caregiver, s/he is likely to build trusting relationships with others,

believing that they will be available and responsive when needed.

Securely (versus insecurely) attached children, have an increased chance to have more lasting
friendships, are comfortable to explore, develop appropriate levels of empathy and may be able
to feel better about themselves and what they can contribute (38). Beyond these foundational
benefits of secure attachment, research consistently demonstrates a broader range of positive
socio-emotional and behavioural outcomes. Securely attached children tend to exhibit superior
emotional regulation skills, leading to fewer internalising and externalising behavioural
problems. Internalising behaviour refers to anxiety and withdrawal, for example. Externalising
behaviours in children refer to a broad range of actions and behaviours that are directed
outwardly, often involving disruptions in social interactions and conflict (39). In contrast, it is
widely acknowledged that infants with insecure attachment patterns exhibit more frequent and
unpredictable emotional reactions, face developmental challenges, show less sensitivity in peer
interactions, and are at higher risk of cognitive and emotional difficulties during early childhood
compared to infants in secure attachment relationships (40). Furthermore, insecure attachments
increase the risk for externalising behaviours and may include aggression, defiance, and conduct

related disorders.
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1.1.4 Reflective functioning

Reflective functioning, as conceptualised by Peter Fonagy (41) refers to the capacity to
understand and interpret one's own behaviour and others' behaviours in terms of underlying
mental states, such as feelings, thoughts, intentions, and desires. It involves the ability to ‘read
people’s minds’ (42,43), reflect on internal experiences and to make sense of the connections
between one's own mental states and those of others. Studies indicate that a high level of
reflective functionis linked to secure attachment between mothers and infants. Slade et al., 2005
(44) reiterates this link and concludes that caregivers with higher reflective function are more
likely to view their infants as intentional beings with independent mental states, thus enhancing
attunement and sensitivity. High levels of reflective function have been associated with reduced
instances of externalising behaviours in various high-risk populations, such as children in foster

care, economically disadvantaged families, and adopted children (45-48).

Reflective functioning is thought to develop through early caregiving experiences, particularly in
the context of mother-infant interactions. It enables caregivers to attune to their infants'
emotional cues, understand their needs, and respond sensitively and effectively. It involves being
able to ‘mentalise,” or think about mental states, both one's own and the infant's, in order to
empathise and provide nurturing care. Mothers who exhibit high levels of reflection possess the
ability to manage and contemplate their own thoughts and emotions while connecting them to
their child's internal experiences and actions (44). For example, a parent with high reflective
functioning might be able to recognise that her infant's crying may be a sign of distress or
discomfort rather than simply an annoyance. She might then reflect on possible reasons for the
distress and ‘tune in’ (attune) or respond in a way that addresses the underlying need, such as
comforting, feeding, or changing the infant. The capacity for reflective functioning in parents is
associated with their ability to tolerate infant distress (49). Parents who demonstrated a greater
interest in their child’s mental states showed greater persistence in soothing an inconsolable baby
simulator during a parenting-related task, compared to a task unrelated to parenting distress
tolerance (49). This indicates that parental reflective functioning specifically influences their

ability to tolerate distress in their children.
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Reflective functioning shares similarities with, yet remains separate from, other concepts such as
‘good enough’ mothering (7). It is different from parental sensitivity - which refers to a mother's
attentiveness to her infant's cues, and the accuracy of her interpretations (11). It differs from
parental responsiveness which follows sensitivity and denotes the caregiver’s capacity to react
promptly, contingently, and suitably to the child's needs (30). It is not the same as attachment as
attachment describes the enduring emotional connection that develops between an infant and
their primary caregiver. Attachment is a psychological construct reflecting the infant's internal
working models of self and others, shaped by cumulative experiences of sensitive and responsive
care, leading to a certain degree of security (33). Reflective functioning, as a metacognitive
capacity, acts as a crucial internal mental mechanism that underpins effective caregiving
behaviours, which then foster the secure relational outcome of attachment. The theoretical
underpinning for the distinction of these concepts lies in their hierarchical and facilitative
relationship: High levels of reflective functioning are considered a key prerequisite for
consistently sensitive and responsive parenting, as it allows the parent to understand the infant's
cues from the infant's perspective. Consistently sensitive and responsive parenting, in turn, is
empirically linked to the development of secure attachment bonds. Thus, reflective function acts
as a crucial internal mental mechanism that underpins effective caregiving behaviours, which
then foster the secure relational outcome of attachment. It plays a vital role in the definition of
mother-infant interaction as it frames this relationship as bidirectional and relies on the

reciprocity and reactions of both individuals in the pair to respond to each other.

1.1.5 Bidirectionality

The quality of the mother-infant relationship is a product of both mother and child
characteristics, and the dyad’s reciprocity towards each other. Emphasising the involvement of
both individuals in influencing the interaction prevents us from solely attributing maternal
challenges or issues with the infant and acknowledges that both partners contribute to the
dynamics of the exchange. However, it is important to note that this does not imply that each
partner contributes in the same or similar ways (50). The mother typically has more capacity,
greater flexibility and presents with feelings towards her infant; while the infant plays a

significantrole in seeking or avoiding engagement and may bring difficulties in self-regulation,
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often referred to as temperament challenges (2). In the early months, the mother facilitates the

dyadic relationship through her unique levels of regulation and attuned/unattuned behaviour.

Research in bidirectional mother-infant interaction, has discussed affect attunement which is the
‘tuning in’ of affective quality between the dyad (51,52). Co-regulation is a dynamic process in
which mother and infant continuously modulate each other’s emotional and physiological states
(53). Contingency is the predictability of behavior over time (54,55). Coordination is the
temporal alignment of mother and infant behaviors (56). Matching refers to when mother and
infant exhibit congruent states (57,58). Mirroring is the reflection back of each one’s emotion
state (59,60). Mutual influence means that each partner’s behavior alters the other’s (61). Shared
affect is the joint expression of emotions; dyadic rhythm refers to the natural ebb and flow of
mutual engagement. Reciprocity showcases give-and-take and turn taking pertains to the
structured alternation of vocalisations, or attention, for example [see Leclére et al., 2014 (62) and

Provenzi et al., 2018 (63) for systematic reviews].

These terms have been useful in describing the dyadic to-and-fro of relatedness but have not
highlighted the concept of reflective function (41) and the idea that the mother-infant interaction
has a crucial aspect of adaptation during exchange. In order to explore this aspect of adaption,
authors such as Beebe, Jaffe, Lachmann, Feldstein, Crown, Jasnow, Markese, Buck, Chen,
Sameroff, Sanders, Tronick and Cohn (56,57,64—66) have video recorded and coded non-verbal
interactions between mother and infant, over a multitude of communication modalitiesto explore
the relationship. Their studies have been based on the premise that communication is made up of
a sequence of moments; that each individual’s behaviour is made up in the process of
collaborative coordination and that engagement is viewed as bi-directional, which is supported

by the concept of temporal parameters in synchrony (57,63,67,68).
1.2 Synchrony
1.2.1 Defining synchrony

Synchrony is the to-and-fro or ‘dance’ and rhythm of the cooing voice, facial expression,
affective display, proximity and touch between the dyad whereby the infant first experiences

social communication (69,70). As an example, an infant’s smile can elicit an affective response

28



of happiness within the mother resulting in a reciprocated smile, and because of her positive
facial expression and feeling of warmth, the infant feels loved and smiles back again. This
exchange suggests that the mother was attuned to the non-verbal signals of the infant and
recognised and adjusted her own behaviour, which in turn had an effect on the infant’s behaviour
and affect (71). Not only has a social connection been made, but an infant’s internal working

model also forms as the mother mirrors the infant.

The term ‘synchrony’ as described by Stern [in Beebe, 2017 (72)], Feldman, 2007 (69) and
Bernieri et al., 1988 (73), refers to the ‘timed coordination of micro-level relational behaviours
into patterned formations that become internalised and serve to mold infant development over
time and repeated experience’ (69,73). This dynamic will contribute towards the attachment style
formed, which may feed back into the relational or interactional style of a mother and her infant.
Feldman, 2007 (69) states that the temporal aspect is a defining feature in the synchrony
construct, explaining that a mother and her infant communicate with an interactive flow,
rhythmic repetitions, continuous affective matching and sequential mirroring which then reveal

emerging social behaviour.
1.2.2 Observing synchrony

In research, the widely acknowledged benchmark for assessing mother-infant interactions
typically involves an observer recording an interaction between the mother and child in various
settings such as clinical, research, or home environments. The most common types of
interactions observed in research have been free play, routines (e.g. feeding time), structured
tasks (e.g. an instruction to play with a ball) and experimental instruction [e.g. Still face

paradigm, (74)].

Often filming has taken place with a third person present. Lee et al., 2017 (75) discuss three
inherent limitations to this approach. Firstly, third person observation creates a less accurate
picture of genuine dyadic exchange. When behaviour is coded through the lens of an observer,
the coding reflects what the observer perceives rather than what the infant and mother actually
experience. Secondly, because of the constraints on both participant and researcher schedules,
observations are typically brief, offering only a limited glimpse into the dynamics of the mother-

child relationship. Lastly, observing subjects from an external, often unfamiliar perspective, such
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as that of a researcher, unavoidably introduces an element of intrusion (76). The presence of a
videographer can introduce a novel aspect that triggers responses from those being observed
which may not be typical. This phenomenon is commonly referred to as ‘demand characteristics’
or ‘reactivity’ (75). Observations may elicit behaviours deemed socially desirable or appropriate
while suppressing those considered socially undesirable or inappropriate, and so validity of data
may also be impeded by social desirability biases (77). For example, adults may demonstrate
increased rates of positive interactions with children (78,79). Furthermore, this effect may vary
depending on different maternal attributes whereby certain mothers may exhibit more positive
behaviours, while others may become self-aware and consequently display fewer positive

behaviours (80). This results in a less natural interaction between mother and infant.

In developmental research, the goal is to accurately capture the infant's or mother's subjective
experiences. Hence, first-person observation could be the key to investigating the intricacies of
the dyadic relationship. Filming mother-infant interactions from a first-person perspective has
been achieved using small cameras mounted on headbands. These cameras would typically be
worn by both mother and infant to record moments of interaction from both perspectives, and the
video footage obtained provides data to observe and code the behaviours. Advantages of this
method of first-person observation have been discussed by Lee et al., 2017 (75) and include that
this technique can capture varied perspectives by recording the viewpoints of each participant
involved in the interaction. Researchers can alleviate participant burden by eliminating the
requirement to participate in or organise a research visit. Furthermore, there is a reduced
potential of researcher influence on mother and infant behaviour by eliminating the necessity for

a researcher's physical presence.

Studies using this method have been conducted in which Bornstein and Arterberry, 2010 (81)
compared the world from a mother’s viewpoint versus an infant’s perspective. Sugden et al.,
2014 (82) similarly employed first-person cameras worn by 3-month-old infants over extended
periods within their home environments to quantify infants' exposure to adult faces. Yurovsky et
al., 2013 (83) also applied this technique using the idea of a ‘child’s-eye view’ to examine how
infants coordinate attention with a visual companion, shedding light on the distinct perspectives

of infants in contrast to adults.
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In recent years, Beatrice Beebe has been the most prolific author investigating mother-infant
interaction from a first-person point of view; using the observation of moment-by-moment
communication and the micro-analysis of recorded face-to-face encounters. Beebe, 2006 (2)
writes that observing interactions in a ‘microscopic’ manner enables the examination of the
nuanced and transient aspects of mother-infant exchange. The interactions under scrutiny unfold
swiftly, with individual behaviours typically lasting between one-fourth to one-third of a second,

and lag times between partners' behaviours generally under half a second (2,84—86).

Consequently, many facets of these interactions occur outside of conscious awareness, often
subconsciously, classified as 'non-conscious' rather than dynamically 'unconscious' [see Lyons-
Ruth 1998 (87)], although parents may harbour numerous dynamically unconscious motivations
(2). Dynamically unconscious motivations refer to emotional patterns and relational schemas
formed early in life that remain outside of conscious awareness but influence caregiving
behaviours. These unconscious motivations are critically important for the devel opment of
interactional synchrony. Synchrony requires a flexible, attuned, and responsive interplay
between mother and infant. When a parent is influenced by unrecognised unconscious
motivations, their responses may become rigid, misattuned, or driven by their own internal states
rather than the infant’s cues. This can manifest as an inability to differentiate their own feelings
from the infant's, leading to 'projective identification' where the parent attributes their own
unprocessed emotions (e.g., anger, anxiety) onto the infant, believing the infant is deliberately

'difficult' or 'manipulative'.

Such distortions disrupt the smooth, reciprocal flow of synchronous interaction, making it
challenging for the dyad to achieve shared meaning-making and emotional coregulation. Until
these dynamically unconscious motivations are brought to reflective awareness and processed,
they can impede a parent's capacity for genuine attunement and flexibility, thereby undermining
the spontaneity and adaptive potential of mother-infant synchrony (3,50). The infant's repertoire
during face-to-face exchanges is multi-faceted, encompassing a remarkable array of behaviours

to initiate, sustain, disrupt, or evade such encounters (51,86).
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1.2.3 Measuring and analysing synchrony

In a systematic review by Leclere et al., 2014 (62), the authors identified research articles
released from 1977 to 2013 using the keywords: ‘synchrony’, ‘mother-child’ and ‘interaction’ to
examine how dyadic synchrony was defined and operationalised. Three primary categories of
evaluation techniques for examining synchrony surfaced. Firstly, overall interaction scales
containing dyadic elements were found to be useful in measuring synchrony [e.g. the Qualitative
Ratings for Parent-Child Interaction scale (88)]. Secondly, specialised synchrony scales have
also been applied [e.g. the Synchrony Global Coding System (89)]. Lastly, micro-analyses,
employing coded time-series data have been used [e.g. coding of video footage generally assisted

by a software system such as ‘Elan’ or ‘The Observer’; Noldus, 1991 (90)].

In using micro-analyses to describe maternal synchrony, synchrony has been identified by
observing a positive time difference between the behaviours of the mother and the infant in their
respective time-series data (52,91), or by correlating the affective or behavioural state codes
assigned to infants and mothers on a second-by-second basis (58,92,93). ‘Positive time
difference’ means that mother and infant behaviours are coordinated, yet with a slight delay.
When the mother behaves in a certain manner (like smiling), the infant responds shortly after, or
vice versa. This delay or time difference between the two actions is considered ‘synchrony’
because it shows that their behaviours are linked, even if not occurring simultaneously. Previous
research has used a delay of 3 seconds between the two actions in sequences to determine
synchrony (94) . Where video footage has been used to film mother-infant interactions, the
standardised duration for micro-analytic coding of videotape has been set at two and a half

minutes for statistical purposes (61,95).

Three kinds of relationships are typically explored in micro-analysing recorded behaviours.
‘Concurrent relationships’, involve matching behavioural states that are often measured in
frequency (96,97) of behaviours (such as simultaneous visual attention or neutral facial
expressions of both mother and infant). ‘Sequential relationships’, encompass the connection
between one partner's behaviour and the subsequent behaviour of the other partner (e.g. gaze
tracking and responsive facial expressions), including the time delays in response or tracking.

Thirdly, the ‘continuous lagged associations’ between the behavioural patterns of two individuals
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involves examining the overall extent to which one individual's behaviour anticipates or
corresponds with the delayed behaviour of their partner. Leclére et al., 2014 (62) reported that
the most commonly used method in micro-analyses for assessing synchrony typically involved
tallying the occurrences of infant and maternal behaviours (frequency) where coders utilised a
predetermined list of behaviours, segmenting mother-infant interactions into brief time intervals
for analysis. The research described quantified maternal and infant behaviours by initially
annotating video footage and then cross-referencing two corresponding sets of time-seriesdata to

ascertain the level of alignment between them.

Research on synchrony has utilised various methods to quantify and analyse this phenomenon.
Studies have measured the tone and timing of vocal exchanges which capture the rhythmic and
affective coordination in mother-infant communication (98). Work on coordinated movements
which reflect the temporal alignment of physical actions between caregiver and infant has been
done (57). Additionally, studies have measured mutual gaze, indicating shared attention (99) and
the strength of smiles used to assess affective mirroring (100). More specifically, De Graag et al.,
2012 (101) measured synchrony as the percentage of time during which the mother and infant
simultaneously gazed at each other’s heads. Isabella et al., 1989 (102) examined synchrony
frequency by assessing specific maternal, infant, and dyadic behaviours observed in successive
15-second intervals. Gratier, 2003 (103) employed a more detailed and specific approach by
analysing acoustic segments of interaction to explore the mean duration of synchrony. This
analysis used spectrograms, which visually represent acoustic data, including onset, end time,
duration of vocalisations and silences, energy, loudness, and pitch. Vocalisations were grouped
into phrase units, defined as sequences separated by pauses longer than 500 milliseconds.
Expressive timing, or the deviation from a regular beat, was also considered. Interactions were
categorised as ‘interactional synchrony’ when vocalisations overlapped, mimicked rhythm and

pitch, or followed a turn-taking pattern.

There are pragmatic challenges in measuring synchrony (73,104). Firstly, coding behaviour is
time consuming and tedious. At a standard rate of 24 frames of footage for each second of real
time, vast amounts of time may be needed to code short snippets of behaviour. Secondly,
determining what content should be coded is an issue. Any type of behaviour can be coded and

combined for use as a behavioural measure (73). Thus, clearly defined research questions are
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needed in behavioural investigation. Thirdly, these metrics of synchrony all encompass the
organised timing of behaviours between two individuals during an interaction, but they do this in
different ways. Previous research has usually assessed just one (or occasionally two) forms of
synchrony within a singular study, posing challenges in comparing findings across studies and
leaving unanswered queries about the interconnections between these various measures of
synchrony (104). Finally, the interpretation of synchrony can be complex and there is ambiguity
in defining what constitutes 'low' or 'high' synchrony (105). For instance, it has been reported
that depressed mothers spend less time in synchrony with their infants when measured for verbal
interaction and gaze synchrony (106,107). Conversely, hypervigilant caretaking behaviours have

resulted in anxious mother-infant dyads showing heightened levels of synchrony (108).

Hence, Beebe et al., 2008 (109) have suggested a ‘midrange model’ of synchrony. This model
challenges the simplistic notion that ‘more synchrony is always better.’ It posits that optimal
dyadic regulation occurs not at extremely high or low levels of synchrony, but within a
'midrange' or moderate level. This conceptualisation highlights the importance of flexibility,

fluidity, and the capacity for both 'matching' and 'mismatching' within interactions.

Excessive synchrony may appear seemingly ideal but can reflect a rigid, intrusive or controlling
pattern. A mother who is always perfectly 'in sync' might be overly controlling, overly
stimulating, or unable to allow her infant space for independent exploration or self-regulation.
This can stifle the infant's developing sense of agency and may be experienced as overwhelming
or demanding. Conversely, very low levels of synchrony reflect a disengaged, unresponsive, or
neglected interactional environment. Here, the dyad struggles to achieve mutual connection, and
the infant's bids for interaction may be consistently ignored or misread, potentially leading to

feelings of helplessness or withdrawal.

The midrange model emphasises the adaptive utility of 'mismatches' and subsequent 'repairs' in
interaction. Rather than perfect attunement, optimal development thrives on moments of
miscommunication or slight asynchronous shifts, followed by the caregiver's sensitive efforts to
re-establish connection. These moments of rupture and repair teach the infant about the
reliability of their caregiver, the possibility of restoring connection, and the process of emotional

co-regulation. It is within this dynamic interplay of attunement and gentle re-attunement that
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infants learn about emotional resilience, the ability to tolerate frustration, and the capacity for
self-regulation. Therefore, the importance of the midrange model for mother-infant synchrony
lies in its recognition that adaptability, the capacity to move in and out of synchrony, and the
successful resolution of minor interactional disruptions are more critical for healthy development
than constant, rigid perfect matching. The limitation of Beebe’s, 2008 (110) model is that

parameters have not yet been established.
1.2.4 Effects of synchrony

Research has indicated that synchrony has an impact on the infant intelligence quotient (111,112)
infant cognitive processing (113), and school adjustment (114). It has been found to correlate
with and/or predict better overall adaptation. For instance, high levels of synchrony are linked to
the relation between attachment security and mind-related comments of mothers and fathers
during interactions with their infants (115) highlighting the role of reflective functioning in
parent-infant synchrony. Synchrony is also influenced by parental attributes and/or abilities, such
as maternal sensitivity (113,116). Additionally, dyads where mothers displayed greater
synchrony when playing with their children, tended to have higher scores in mutual initiation and
mutual compliance (compliance to the partner’s initiations of play), which is associated with
elevated levels of social competence (117). Conversely, a lack of synchrony has been correlated
with individuals at risk, or those facing temperamental challenges (118) as well as mother (self-
reported) internalising behaviours (119). Internalising behaviours are characterised by processes

within the self, such as anxiety, somatisation and depression.
1.3 Mother-infant interaction and synchrony
1.3.1 Social bonding

Developmentally, the period between 3 and 6 months represents a critical ‘window of
opportunity’ for evaluating infant social capacities (54,111,120). Social interactions during this
stage are strong predictors of subsequent social and cognitive development (16,56,64,121-125).
Neural and psychophysiological factors in the development of social communication in infants
have been reported by Cruz et al., 2022 (126) where they describe key developmental milestones

between the ages of 3-5 months. They state that during this period, infants show increased
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sensitivity to facial interactions, show prolonged attention to their mother's happy facial
expressions (127), develop a social smile and laughter, seek eye contact, and attempt to mirror
their caregiver’s expressions. Additionally, they can distinguish between different intensities of

affect in faces and recognise angry, sad, and surprised facial expressions.

Neurologically, preparation for facial discrimination emerges remarkably early in life. This is
evident in the ability of the 2-month-old infant being able to discriminate between facial
expressions (128). Neuroimaging research suggests that infants as young as 4 months understand
eye contact as an intention to communicate, activating neural structures similar to those in adults
(129). Mutual gaze activates cortical brain regions in infants that are also activated in adults
during social communication, such as the right posterior superior temporal cortex and right
fronto-polar cortex. Direct gaze and eyebrow raises activate the same pre-frontal areas in infant
brains as in adult brains (129,130). In essence, direct mutual gaze stimulates the same pre-frontal
regions in infant brains that are activated in adult brains during social communication (128).
Remarkably, adults and infants are able to show neural wave coupling throughout social
interactions, enhancing connectivity at a neural level (130). This synchronisation between the

dyad strengthens the infant's communicative efforts through contingent social exchanges (130).

Physiologically, social bonding is also associated with the neuropeptide called oxytocin, known
to influence attachment and bonding. In a longitudinal study examining plasma oxytocin and
mother-infant interaction (131), Feldman et al., 2007 (131), tracked 62 women during the first
and last trimesters of pregnancy and the first month postpartum. Women with high oxytocin
levels early in pregnancy generally continued to have these higher levels later and postpartum,
exhibited more maternal behaviours, and synchronised their actions with their infants' states
more than those with lower early oxytocin levels. These mothers also said that they experienced
more pleasurable and vivid thoughts about their infants (131). Oxytocin appears to prepare new

mothers to engage in maternal behaviour, initiating the maternal-infant bonding process.

Psychologically, social bonding between mother and infant is best described by Trevarthen, 1979
(132) and Winnicott, [ 1965, reprinted 2018 (133)]. Trevarthen, 1979 (132) introduces the
concept of ‘primary intersubjectivity’, wherein infant and adult are mutually attentive in face-to-

face interactions, each becoming the object of the other's attention. This mutual attentiveness

36



involves perceiving others as intentional agents with feelings. Primary intersubjectivity is
particularly evident in the responsive caregiving and emotional attunement between a mother and
her 3-4 month-old infant during dyadic interactions (132). Winnicott also speaks of the face-to-
face encounter but goes even further to say that in individual emotional development, the
‘precursor of the mirror is the mother’s face’ (133). A mother’s eyes, facial expressions,
responsiveness, and interactions with her infant serve as a metaphorical mirror, reflecting the
infant’s emotional experiences, aiding emotional regulation, and contributing to personality
development. The key element is the mother’s ability to track her infant’s actions and emotions,

reflecting them back to support the infant's personality development.
1.3.2 Visual attention

In a similar vein to Winicott’s theory, Fogel, 1977 (134) and Tronick et al., 1980 (135) reiterate
that at three months, the sharing of social gaze between a mother and her infant becomes the

primary mode of coordinated engagements.

Developmentally, newborns exhibit a preference for faces with direct gaze over those with
averted gaze, indicating an innate desire for mutual eye contact (129). Mutual gaze aids in
establishing non-verbal communication between two people (136). In the context of social
communication in infants, eye contact, beginning as early as six weeks old, significantly
influences the mother's response to the infant due to increased responsiveness from the infant
(137). Around three months of age, infants start to follow gaze, even though their visual acuity is
not fully developed, and they can perceive low-frequency contrast (138). Variations in visual

attention during the first year are important markers, often linked to later cognitive development

(138).

Neurologically, identifying specific, structural, cortical and neural contributors to social gaze
responses in a laboratory setting is challenging. However, certain anatomical brain regions
contribute to the neurobiology of gaze and are commonly involved in infant gaze development
and perception (128). These include the anterior superior temporal sulcus, essential for
recognising the head and eyes as stimuli, as well as the amygdala, crucial for attaching socio-
emotional significance to these stimuli (139). Direct gaze is a clear and significant evolutionary

signal that elicits automatic responses in the brain (128). These responses involve neural
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pathways that evolve as we grow. Some pathways develop quickly and are responsible for the
immediate, reflexive following of another's gaze, while other pathways develop more slowly and
support the understanding and interpretation of where and why someone is looking, contributing
to cognitive maturity (140). An infant’s ability to follow another person's gaze early in life
depends on certain cues, such as making eye contact or hearing speech directed at them, which
are influenced by the emotional context of the interaction (140). If infants do not respond to
these social gaze cues, it can lead to difficulties in their neurological, social and language
development (138,141). Even infants with visual impairments can engage in mirroring
behaviours and develop language networks, but they may experience delays in social behaviours
compared to their peers (142). The absence of gaze in infants without sight impairments may not
always indicate dysfunctional social behaviours but could be due to factors such as fear, attention

difficulties or motivation challenges (141,142).

Behaviourally, mothers and infants who are in more secure relationships display typical ‘dances’
which contribute towards the establishment of trust and emotional connection between the pair.
‘Eye love’ was coined by Beebe, 1974 (143) and further explored by Beebe and Stern in 1977

(144). It can be described as periods of positive emotions where mothers and infants can engage

in synchronous, prolonged, mutual gaze, sometimes lasting as long as 100 seconds.

Physiologically, a typical interactional pattern is that a mother is inclined to look at her infant's
face most of the time, while the infant tends to look at the mother and then look away, searching
for the mother’s face for a time, averting a gaze and then looking back (86). In 1981, Field (145)
conducted a study that confirmed that infants employ a deliberate pattern of looking and looking
away to manage their level of arousal. Field, 1981 (145) observed infants' heart rates while they
engaged in face-to-face play and found that when an infant looks away, it is usually preceded by
a sudden increase in arousal within the preceding five seconds. Following this gaze aversion, the
infant's heart rate returns to its baseline within the next five seconds, and the infant resumes
gazing at their mother's face. Consequently, infant gaze aversion emerges as a critical
mechanism for infants to self-regulate their arousal levels. Furthermore, Brazelton, Koslowski
and Main, 1974 (146) demonstrated that mothers increase stimulation when their infants are

actively looking at them and reduce it when infants avert their gaze.
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Psychologically, the study of visual attention between mother and infant is extensively
researched due to its critical role in fostering sensitivity, responsive caregiving, the formation of
internal working models, and the development of reflective functioning. Ayers, 2014 (147)
captures this theory well in her writing and says: ‘The eyes of the mother serve to hold the infant
emotionally together just as the skin holds the infant somatically together... When the child is
held in mother’s eye, she is contained in mother’s mind. By holding her baby in mind, by
reflecting her state of reverie, the mother relates directly to the mental life of the infant and helps
to transform the anxieties plaguing her baby. Eye contact ensures direct communication, play
and reciprocal empathy between the two. This shared space becomes a unique medium that
resonates with the sensations, thoughts, emotions, and mental images of the two. When
containing, eyes are a vital presence creating a unity for identity of being and existence. The
eye’s shininess and reflective qualities can also literally be viewed as a mirror.” [In, Mother-

Infant Attachment and Psychoanalysis. The Eyes of Shame’ (147)].

Synchrony studies between mothers and infants and shared gaze suggest that visual attention is
linked to the formation of attachment (99). Gaze synchrony between parent-infant pairs have
revealed that synchrony between same gender dyads was more frequently exhibited (91) and
lower mother-infant gaze synchrony has been found with triplets (17). An investigation
involving 10-16-week-old infants was conducted whereby nursery rhymes were spoken in and
out of synchrony to played audio. Dodd, 1979 (148) found that infants spent less time gazing at
their mothers when nursery rhymes were spoken out-of-sync, indicating that less synchronous
behaviour is paired with less attention between the dyad. Furthermore, a study by de Graag, 2012
(101) concluded that infant sleep could influence the timing of the dynamics between the mother
and infant during gaze interaction, but it did not affect how often their actions were
synchronised. Additionally, in a controlled trial focusing on synchrony of gaze by Farran and
Kasari, 1990 (99) , the length and frequency of mutual gaze between mothers and infants
increased over time. Initially, mothers initiated most of the mutual looks, but as time went on,

their initiations decreased while infants began initiating more mutual gaze.
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1.3.3 Facial expressions

Understanding facial expressions is essential for social interactions as they provide important
clues about people's emotions (149,150). Through facial expressions, individuals can collect a
wealth of information to evaluate others' emotions and formulate suitable responses (151) while

also developing empathy.

Developmentally, the capacity to recognise facial expressions begins in infancy. Field et al., 1982
(152) found that neonates could discriminate between sad, happy and surprised faces. Haviland
and Lelwica, 1987 (153) found that 10-week-old infants could discern between sad, happy and
angry faces after coding mothers’ and infants’ faces using the Maximally Discriminative Facial
Movement Coding System. At four months, Montague and Walker-Andrews, 2001 (154) used a
peek-a-boo paradigm whereby an experimenter uncovered her face, revealing either a sad,
happy, angry or fearful face. The differences in how long the infants looked at different
expressions showed that they could tell the expressions apart. As individuals develop from
infancy to adulthood, they gradually become more discerning when recognising and
understanding facial expressions. This includes refining their ability to tell different emotions
apart, correctly labelling these emotions with words, and choosing the right emotional response

for different situations (155).

Behaviourally, research indicates that infants display more attention (demonstrated by engaging
more with transitions that draw their attention rather than those they avoid) when presented with
interactive faces compared to still ones (156). They tend to prefer exaggerated facial expressions
over neutral ones (157) and infants exhibit more smiling in response to interactive faces; and
more grimacing when presented with 'still' faces (158). Added to this, an infant’s behaviour
typically tends to rely on its mother’s interpretation of the moment when evaluating a situation
(159). In a visual cliff experiment, one-year-olds were far less likely to crawl over a perceived
drop when their mothers displayed fearful expressions compared to when they displayed happy
expressions (160). Thus, we can see that reciprocal, affective communication between the pair

can help in regulating each one’s actions (57).

Socioemotionally, affective communication regulates infants’ arousal and emotions (161-163).

According to the mutual regulation model of interaction (164), mothers and infants adjust their
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emotional behaviours to match one another. Mothers align their emotional responses with their
infants' moods and behaviours, while infants react to their mothers' actions. This ongoing
adjustment helps infants practise managing their emotions and arousal levels (56,162) and
gradually helps infants to increase range, control, and flexibility in their behaviour (164).
Additionally, an infant’s learning environment is considered an important influence on its
socioemotional development. Much research has investigated the infant’s capacity to read facial
expressions when raised without a primary caregiver. It was hypothesised that these infants
would have a delayed ability to read facial expressions and affect compared to infants raised with
attachment figures, who would have had more social interaction with adults (165). Contrary to
predictions, institutionalised infants performed similarly to non-institutionalised infants in
discriminating between different facial expressions (165,166). They exhibited similar neural
processing of these facial expressions and similar patterns in visual attention in their preference
for novel facial expressions (166). In contrast to these results, Pollak et al., 2000 (167) learnt that
compared to infants in a control group, infants raised in environments that were abusive had
delayed abilities to recognise and discern sad and neutral emotions, while having heightened
perception for threatening expressions of emotion (167). These conflicting results show the need
for further research on the socioemotional development of infants with different environmental

support.

Synchrony studies of facial expressions, gaze and vocalisation, include research by Tronick and
Cohn, 1989 (57) who found that mother-son dyads spent more time in coordinated, timed
sequences than did mother-daughter dyads. Abraham et al., 2014 (168) found no fundamental
differences in the caregiving context based on the parent's sexual orientation. In a correlational
study looking at behavioural synchrony, Ham and Tronick, 2009 (93) investigated the
relationship between synchrony, vagal tone and the Still-Face-Paradigm (169). The Still-Face-
Paradigm is used as a three step face-to-face observational tool to look at infants' interactions
with their mothers. Step 1 requires a playful interaction between the pair. Step 2 involves an
episode whereby the mother looks at her infant with a neutral expression and a ‘still face’
appearing to be unresponsive. Step 3 is the last episode whereby the mother resumes her playful
interaction, and a reunion is formed with her infant. The mother’s ‘still face’ usually evokes a
marked change in infant behaviour. Typically, infants display gaze aversion, negative affect and

less smiling (170) and have increased cortisol levels (171). Ham and Tronick, 2008 (172)
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concluded that during the reunion episodes, when mothers comforted their infants, there was a
correlation between skin conductance (the physiological activation triggered by the sympathetic

nervous system's activity) and behavioural synchrony.
1.4 Mother-infant interaction and cultural differences

Despite mother-infant synchrony being genetically driven and present in all cultures, specific
interaction processes differ across cultures (173). Richter, 1995 (21) reminds us that caregiving
itself is influenced by attitudes and beliefs that originate from social, cultural and personal
experiences, and that these factors need to be considered when researching universality and

variations in early infant development.

In a study comparing differing cultural groups of three-months-olds interacting with their
caregivers during free play, Keller et al., 2004 (174) found that dyads from West African descent
provided less gaze with more bodily interaction (174) as opposed to those from European
groups. These differences in gaze and tactile communication were reiterated in a single yet
detailed infant observation study by Maiello, 2000 (175) who found that at three months old, an
infant and mother in a low-income group in South Africa used less visual exchange and more
touch when compared with a mother-infant dyad from Western cultures. The strength of
Maiello’s, 2000 (175) study is that it was an in-depth observational case study adding to the
understanding of caregiving in the South African context. The limitation is that her results may
not be generalised to the population as only one dyad was investigated. Feldman, 2007 (176)
reports that parents from Western cultures use vocalisation, gaze and object presentation in more

coordinated sequences, versus parents from Africa and the Middle East (174,176).

More specifically, Gusii mothers from Western Kenya primarily responded to their infants
through physical actions, while Euro-American middle-class mothers mainly used verbal and
visual responses (177). Cultural differences in facial responses have been found when comparing
Chinese, Japanese and European American infants. Results indicated that Chinese infants were
less expressive in smiling and crying than Japanese and European American infants, highlighting

cultural variations in emotional expressiveness in infancy (178).

42



Furthermore, researchers found cross cultural differences for specific facial actions after facial
movement was coded using the BabyFACS (178,179). Six-week-old infants from two diverse
settings, namely Munster in Germany and Nso in Cameroon, Africa, were compared in their
interactions with their mothers. Results indicated that mothers and their infants from both
cultural settings were visually attentive towards one another (180) and smiled at one another
(181) for the same amount of time - even though short in duration. The difference was that at 12
weeks, German mother-infant pairs engaged in mutual gaze (180) and imitated each other and
smiled more often than did the dyads from Cameroon. The authors discussed that these results
did not mean that mothers from this Nso community were less sensitive, rather that findings
reflected a style of parenting that was different in different communities. Whereas the
Cameroonian parenting style attached more value to body contact, the German style included

more dialogue and smiling (181).

These studies give us an indication that parents from diverse socio-cultural backgrounds
prioritise different socialisation goals and approaches. Approaches are shaped by culture-specific
parenting beliefs about appropriate interactions with their infants (182,183). Varying beliefs
influence the interactional practices that parents use with their infants (184). As caregivers
regulate infants' emotions, newborns develop into toddlers and grow into adults. This includes
many female adults who enter motherhood carrying certain beliefs with distinct, culture-specific

emotional responses (185) whereby an intergenerational cycle, with its unique style, is
established.

Ultimately, there is scarcity of data on the intricacies of caregiving in culturally specific groups.
Provenzi et al., 2018 (63) conducted a systematic review of mother-infant interactions. The
search string included words like ‘attunement’, ‘contingency’, coordination’, ‘mirroring’,
‘matching’, ‘mutuality’, ‘reciprocity’ and ‘synchrony’. Researchers found 82 relevant studies to
be included from the United States, Israel, Italy, Germany, France, the United Kingdom, Canada,
Norway, the Netherlands, Greece, Belgium, Sweden, Denmark, Brazil, Finland and Japan. They
report that one study was conducted in South Africa, but no reference was given, and no further
mention was made in their review. The Provenzi et al., 2018 (63) review is particularly pertinent
to the current study as it highlights a critical oversight in much of the existing research on

mother-infant interactions. Their findings underscore that what constitutes 'optimal' interactional
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synchrony is not universally defined but is profoundly shaped by culture-specific parenting
beliefs and practices. For example, the review notes that in many Western contexts, there is a
strong emphasis on verbal communication, face-to-face interaction, and the interpretation of
infant distress as a signal for verbal soothing. In contrast, certain African cultural settings might
prioritise high levels of tactile contact, co-sleeping, and more immediate physical responses to
infant cues, with less emphasis on sustained face-to-face gaze or elaborate verbal exchanges in
early infancy. Similarly, in some East Asian cultures, a more subdued emotional display might
be valued, leading to less pronounced overt affective synchrony compared to Western dyads

(63).

These variations are not indicative of 'better' or 'worse' parenting but rather reflect culturally
sanctioned ways of fostering development and attachment. The review (63) therefore serves as a
crucial reminder that methodologies and interpretations of mother-infant synchrony must be
culturally sensitive, acknowledging that different cultural scripts can lead to diverse, yet equally

adaptive, interactional patterns that foster healthy development within their specific contexts.
1.5 Mothers and infants in South Africa

Mothers not only parent within a specific cultural context but also within distinct physical and
emotional environments. Numerous factors influence a mother's responsiveness in caregiving,

thereby affecting the dyadic relationship (28).

The conceptual model in Figure 1 is underpinned by Bronfenbrenner’s Ecological Systems
Theory, 1979 (186) which posits that child development occurs within nested environmental
systems - from the microsystem to the macrosystem. The microsystem represents the immediate
environment and includes the mother’s individual characteristics (e.g., mental health and any
past trauma), the infant’s temperament and family relationships. The mesosystem comprises the
interconnections between different microsystems. For instance, the relationship between the
home environment and the local clinic, or the interaction between the mother’s social support
system and her mental health. The exosystem refers to the external settings that indirectly affect
the mother-infant relationship, even though the dyad may not directly participate in them. For
example, availability of community resources, healthcare or cultural norms influencing gender

roles or childcare practices. The macrosystem encompasses broader cultural values, laws,
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socioeconomic conditions or national policies on health. These systems lie within the
chronosystem or dimension of time which implicitly influence all other systems. Factors such as
developmental changes in the infant, relational changes in a family and evolving governmental
policy may influence the mother-infant relationship (186). This framework acknowledges the
interplay between individual, relational, environmental and societal factors, important when

studying childcare and synchrony in a South African context (28).

Local environment:

Socio economic status Local environment
Physical environment

Maternal mental health and stress: Maternal mental health
and stress

Social stress

Housing

Extended households Mother-infant dyadic

Maternal childhood, family and
parental experiences
Genetic predisposition

environment

Mother- infant dyadic
environment:

Physical health of both

Pregnancy

Maternal preoccupation

Mental health of both

Attachment and bonding

Maternal experienced parenting
Maternal education

Maternal sensitivity and attunement
Synchrony

Reflective parenting

Temperament of mother and infant

Figure 1: The spheres of influence that shape the dyadic mother-infant relationship

1.5.1 The local environment

Low-income mothers and infants in South African townships face numerous challenges
stemming from the country's apartheid legacy, ongoing political instability, corruption, and
severe economic issues. These factors contribute to significant income inequality and high
unemployment rates. In 2020, 52% of the South Africa population was living in poverty (187). In
2021, the unemployment rate was 36.8% for Black South Africans (188). These socio-economic
hardships add to social unrest, an increase in gender-based violence (189), substance abuse,
emotional abuse (190), post-traumatic stress, and elevated levels of mental health issues,

including depression and suicide (191,192).

45



The COVID-19 pandemic followed by damaging floods across the country, exacerbated these
vulnerabilities when National States of Disaster were declared between 2020 and 2023. Women
in Soweto were disproportionately impacted by these disasters, being identified as 'socially
vulnerable' due to compounded social, environmental, and economic stressors (193). This social
vulnerability results in economic losses and physical and emotional harm, influenced by factors
such as socio-economic status, age, gender, race, ethnicity, residential location, and family

structure (194).

In these disadvantaged communities, mother-infant units face additional challenges due to
limited control over their environments and insufficient institutional support (195). The
overburdened healthcare system in South Africa (196) struggles to provide adequate pre- and
postnatal care, leaving many mothers and infants without the necessary support for healthy
development. This lack of resources and support further strains the caregiving capacity of these
mothers, impacting on their ability to provide nurturing and responsive care, which is crucial for

the well-being of their children.
1.5.2 Living conditions

Socially vulnerable mothers and their infants in informal settlements face numerous challenges
exacerbated by overcrowded living conditions. Families often live in small, poverty-stricken
shacks or hostels, sharing space with extended family members (197). The Living Conditions
Survey (LCS) is used as part of Statistics South Africa’s household evaluation programme and
offers household data regarding living circumstances in South Africa. In 2015, out of 35.1
million adults in South Africa, 49.2% lived below the upper bound poverty line, with women
experiencing higher levels of poverty than men (198). Nearly 20 million children under 17 lived
in poverty, with 60% of those aged 0-4 classified as ‘multidimensionally poor,” experiencing

multiple deprivations such as inadequate nutrition, housing, education, and sanitation (199).

These conditions contribute to malnutrition, poor physical and mental health, decreased levels of
stimulation for infants in home environments, and limited cognitive, motor, and socio-emotional
development in children (200). The mothers, anxious about the safety of their inadequate
housing, report concerns about indoor space limitations and unfenced yards, which restrict

children's outdoor play opportunities (197). They fear that their children may hurt themselves in
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the street by getting hit by cars or that they may fall into one of the many communal outdoor
toilets. Thus, opportunities for development are limited. High crime rates, including the threat of
abduction and sexual violence, further limit safe environments for play and development.
Extreme societal stressors, like witnessing crime (201) and relationship difficulties (202) , are
strong determinants of postnatal depression among these mothers, further impacting their ability
to provide responsive caregiving. Thus, the combination of poverty, unsafe living conditions, and
societal stressors severely affects the well-being and development of both mothers and their

children in these communities.
1.5.3 Relationships

In urban townships in South Africa, many mothers and their families live in ‘extended
households’ which include multiple generations and often encompass aunts, uncles, siblings, and
cousins. Two thirds (66%) of children under 18 years old live in extended households in South
Africa while only 21% are said to live in households that may be defined as ‘nuclear’ (203).
Household-centered issues significantly impact levels of chronic anger, stress, depression, and
suicidal ideation among women in Soweto, as well as material and relational hardships (204).
Furthermore, research by Redinger et al., 2018 (202) identified family relationship issues as key
factors associated with postnatal depression and anxiety in a study of 946 pregnant Sowetan
women. Women who felt that their significant others made life more difficult were three times
more likely to experience depression, and those experiencing stress from family relationships
had nearly twice the risk of developing depression and anxiety (202). These relational dynamics
can profoundly affect the mother as she navigates parenthood while defining her attachment style

with her infant.
1.5.4 Childhood experience

A mother's own childhood experiences of being parented within her unique family system and
cultural context significantly influences the way in which she meets her own child’s needs and
thus impacts the bonding and attachment style between the dyad (3,205). In the seminal paper
called ‘Ghosts in the Nursery’ written by Fraiberg et al., 1975 (3), the authors theorise about the
re-enactment of early scenes between the child who is now the parent, and the current child. The

ghosts refer to the mother’s forgotten feelings that are expressed through behaviour, attitudes and
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perceptions towards the child in the here and now. Ghosts are not the thoughts of people of the
past. Ghosts refer to the subjective experience of early conflicts in the parent-child relationship.
Unresolved conflicts are not the same as trauma, however trauma is an external event that can

lead to these unresolved conflicts.

Maternal childhood trauma has been linked to compromised mother-infant bonding (206) poor
parenting practices (207) and developmental challenges in infants (208). In South Africa, a direct
association between psychological distress and adverse childhood events has also been found
(209). This research was conducted using the Adverse Childhood Events (ACEs), which is an
assessment that explores various forms of (the mothers’) childhood mistreatment, such as
physical, emotional and sexual abuse, neglect, and commercial or other exploitation. These
experiences can cause actual or potential harm to a child's health, survival, and development,
particularly within relationships characterised by power dynamics or trust. A plethora of studies
in high income settings have outlined the relationship between ACEs and psychopathology
including general poor mental health, adult depression and anxiety disorders. One such study of
adverse childhood experiences in 9508 adults in San Diego found that those who had
experienced four or more classifications of adverse childhood exposures, versus those who had
experienced zero, had a four to 12 times elevated risk for alcoholism, drug abuse, suicide

attempts, and depression (210).
1.6 Maternal mental health

Postnatal depression is a global health challenge affecting millions of mothers worldwide. A
systematic review of postnatal depression within groups of women from developing countries
found an overall prevalence of 27.0% (211). Verkuijl et al., 2014 (212) found that 24% of
mothers of 6-month-old infants from Soweto presented with symptoms of postnatal depression.
This statistic is similar to the 27% for postnatal depression found in a study conducted by

Redinger et al., in 2018 (202).

Anxiety disorders are also prolific and affect children and adults across the world causing them
significant difficulty in everyday functioning and extreme feelings of distress (213). They are
often hereditary and frequently co-occur with depression, thus there are many cases of

misdiagnosis and treatment plans are often incorrect. Research indicates that anxiety disorders
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affect 10-15% of women, with higher prevalence among those in low-income groups (202,214).
In a meta-analysis and systematic review of the prevalence of postnatal anxiety including 221
974 low risk women over the age of 16 from 34 countries, it was found that the prevalence of
symptoms relating to anxiety at 1-24 weeks postpartum was 15.0% (214). In this postnatal group
of women assessed for anxiety disorders, the sample size was 28 495 of which 871 women were
from low to middle income groups and 27 624 were in the high-income bracket. General results
indicated that the prevalence of anxiety disorder was 9.9% and for generalised anxiety disorder
was 5.7%. Added to this, the rates were higher in low to middle income countries (215). This
statistic is similar to the findings in the Redinger et al., 2018 (202) study in Soweto, South

Africa, reporting a 15.2% prevalence rate of state anxiety.

Maternal mental health does not only affect mothers. These psychopathologies have ripple
effects on families, which lead to detrimental concerns within systems (216,217). Mental health
concerns can hinder a mother’s responsiveness to her infant, and this may in turn impede the

social, emotional, motor and cognitive development of the child (9).
1.6.1 The effect of maternal mental health on mother-infant interactions

Generally, mentally resilient mothers have sensitive styles of parenting, adapting to their infants’
signals and providing appropriate affective, tactile and vocal stimulation in predictable and
consistent ways (33). In this context, 'mentally resilient mothers' refers to mothers who, despite
facing significant adversity and psychosocial stressors, demonstrate the capacity to maintain
adaptive emotional regulation, engage in functionally supportive caregiving behaviours, and
recover effectively from stressful experiences. Mental resilience here is defined not as an
absence of distress, but as the ability to cope with, adapt to, and even thrive in the face of
challenging circumstances, thereby mitigating the negative impact of stress on their own well-
being and their interaction with their infants. It does not equate to the absence of mental health
conditions; rather, it speaks to an individual's capacity to manage and overcome such challenges,

maintaining functionality and relational well-being (218).

This is opposed to depressed mothers. It is acknowledged that while a genetic predisposition to
depression exists, the interplay between genetic factors and environmental stressors is complex.

For instance, individuals with specific gene variants may exhibit increased susceptibility to
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depression when exposed to adverse life events, yet this risk is not deterministic and requires
environmental triggers. It has been reported that depressed mothers are less capable of creating
environments that promote growth for their infants (4). This may be because depressed mothers
find it difficult to regulate their own affect, disrupting their ability to provide a regulatory
support structure, and curbing the infant’s capability to progress from helpless tactics in infancy
to strategies that include forms of coping that are more active (4,164). An infant's 'hopeless
tactics' refers to observable behaviours of withdrawal, disengagement, or passive self-soothing
(e.g., gaze aversion, turning away, slumping in the caregiver's arms) that emerge when repeated
attempts to elicita contingent, engaging response from a caregiver have been unsuccessful (219).
These are often seen in the context of chronic caregiver unresponsiveness or depression, where
the infant's active bids for interaction are consistently unmet, leading to a learned helplessness in
the dyadic interaction (57). Conversely, 'more active forms of coping' in infants refer to proactive
behaviours aimed at re-establishing connection and eliciting caregiver response. These include
vocalizations (e.g., cooing, babbling, direct cries for attention), reaching gestures, pointing, and
persistent eye contact. These are attempts by the infant to actively regulate the interaction and

restore a sense of shared emotional experience with the caregiver (220).

Relationships between depressed mothers and infants are characterised by more inflexible
affective expression, low sensitivity and inconsistent levels of engagement with infants (69,221—
223). Mothers suffering from depression display more hostility, lower responsivity to infant
stress and intrusive behaviour (224-227). They also tend to involve themselves less in joint

activity (228) and look towards their offspring less frequently (95).

Infants of depressed mothers engage less in social interaction, engage less frequently with
objects and develop less favourable self-regulation capabilities than those of mothers with no
depression (229-231). They also have an increased chance of developmental delay in the first 12
months of life (212,232,233). Verkuijl et al., 2014 (212) reported that in South Africa, a
significant increase in psychological challenges at two years of age was evident when maternal
postnatal depression was present. Infant 'psychological challenges' in this context refers to early
manifestations of emotional difficulties that can impact an infant's overall well-being and

adaptive functioning. Examples include difficulties in emotion regulation, externalizing (e.g.
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aggression, hyperactivity) and internalizing (e.g. depression, anxiety) behaviours in the child
(212).

Much less research has focused on anxious mothers and existing studies reveal mixed results
(234). Some investigations on maternal anxiety reveal no differences between experimental and
control groups while others show that anxious mothers behave in intrusive ways and override
their children’s signals (4,176,223,235,236). It is also important to note that studies often do not
take comorbidity into account and therefore present inconclusive results. One study that has
noted co-occurring psychopathology has been written by Murray et al., 2007 (235). They found
only slightly significant differences in interactions between healthy and anxious mother-infant
pairs. Mothers with social phobia displayed the same amounts of sensitivity as controls, however
engaged less and presented as more anxious. During social encounters, socially phobic mothers
appeared more fearful, offering less infant engagement. On the other hand, mothers with
generalised anxiety disorder were less engaged while playing with their infants but the same as
controls while interacting with a stranger. Infants of socially phobic mothers engaged with the
stranger less positively, unlike those of general anxiety disordered mothers. The strength of the
study was that the authors took comorbidity into account. They reported that excluding mothers

with depression did not change these results, meaning that depression was not a confounding
factor (237).

In South Africa, Koen et al., 2017 (238) found that within a cohort of trauma-exposed mothers
from a low income, peri-urban group in the Western Cape, post-traumatic stress disorder (PTSD)
in mothers was significantly associated with poorer infant developmental outcomes in their fine
motor and adaptive behaviour. Similarly, Enlow et al., 2011 (239) studied maternal post-
traumatic stress symptomology and found a relationship between emotion regulation challenges
in infants and an increased risk of mental health problems among the offspring of mothers with

PTSD.
1.6.2 Relationships between postnatal depression and anxiety and synchrony

A number of studies using manipulations of the mother’s expression have been conducted to
investigate the interaction and sequence of behaviour or synchronisation between mother and

infant. One such method is the Still-Face-Paradigm (169) as mentioned previously in 1.3.3
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whereby the mother interacts with her child, then presents with a ‘still face’ (a mimic of
depressed state) and then reverts back to interacting with her infant in the last phase of the
Paradigm. This methodology is used as facial expressions are more negative or flat in women
suffering from depression (228). A typical reaction to the mother who has shown a ‘still face’
would be that the child displays a pattern of becoming positive for a short time, averting gaze
and finally showing distress (169). Three-and-a-half-month-old infants tend to gaze at their
mothers for longer periods and show more positive emotions when their mothers slow down their
own actions during interactions and imitate their infants' behaviours, demonstrating greater
attunement (240). In Field’s, 1977 (240) study, infants looked at their mothers less and showed
more negative affect when their mothers were overly intrusive, displayed anxiety, or sped up

their actions during interactions (240).

Mothers’ depressive symptoms are often associated with decreased gaze synchrony between
mother and infant (241,242) but research findings have been mixed. A study by Feldman et al.,
2005 (242), reported that it took 60 seconds longer for a depressed group of mothers to reach
mutual gaze with their infants as compared to 12 seconds for the women in the non-depressed
group. Additionally, depressed mothers broke their gaze with their infants after infant
vocalisation five times more often than in the control group. Contrary to these findings of
associated maternal depression with decreased gaze synchrony, two studies found mothers with
depression were more synchronised with their infants’ facial expressions during interactions
(68,109,241,243). Lotzin et al., 2015 (68) showed that this association was mediated by maternal
emotion dysregulation, connecting the role of synchrony during interplay as contributing to
infants’ development of emotion regulation skills. The finding that mothers and infants
synchronise their facial expressions more frequently when mothers experience depression could
imply that both caregivers and their infants are expressing higher levels of negative or neutral
facial expressions (68). This is in keeping with previous research, suggesting that depressed
mothers and their two-month-old infants expressed lower levels of positive affect than non-
depressed mothers, but all demonstrated similar levels of within-dyad contingent behaviour
(244). Similar results have been found in mothers’ depressive symptoms and facial affect

synchrony with three to five-month-olds (245).
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Mild to moderate maternal depression symptoms may have noticeable yet selective impacts on
mother-infant interactions (246). In a study by Skotheim et al., 2013 (247), researchers compared
patterns of real-life, natural interactions with patterns where the interactions were intentionally
set out of phase (unsynchronised) or disrupted. Skotheim et al., 2013 (247) saw that infants of
mothers with sub-clinical depression were affected less by these disruptions than infants of non-
depressed mothers. A possible explanation for this finding is that infants of sub-clinically
depressed mothers might be more accustomed to experiencing non-contingent or inconsistent
interaction styles in their daily lives (247). Severe depressive symptoms in mothers (109) and
those with more self-criticism (248) as well as mothers with greater distress (241) have also been

linked with lower mother-infant synchrony.

There are less data available with regards to anxious mothers interacting with their infants when
analysing detailed behaviours between the dyad. Findings from one study conducted by
Feldman, et al., 2005 (242), suggested that the behaviours of mothers with increased anxiety
were not matched to the states and signals of their infants. A typical finding was that mothers
would maintain ‘high-pitched, sing-song vocalisations’ for a large proportion of time within the
engagement, irrespective of whether the infant was responding in appropriate social ways,
averting his or her gaze, or displaying signs of fatigue. Added to this, the research found that the
interval between episodes of shared gaze was almost three-fold shorter than controls,

emphasising the pacey nature of engagement between anxious mothers and their children (249).

It is generally agreed that depressed mothers are more flattened in affect and slow to engage
whereas anxious mothers may be quicker in response. To illustrate this, findings from Granat et
al., 2017 (108), concluded that gaze and touch synchrony were found to be the lowest in mothers
with depression, the highest in mothers with anxiety, and at a moderate level in the control group
(108). However, comparing results is challenging due to mixed findings, differences in
methodological approaches and measures of synchrony, and the comorbidity of mood disorders

that is often not accounted for.
1.7 Summary

Appendix A summarises the theoretical underpinnings of this discussion.
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Maternal mental health and a mother’s experiences in her own childhood can have a significant
effect on her relationship with her infant. These factors, amongst others, shape interactional
dynamics which are characterised by varying degrees of maternal sensitivity, responsive
caregiving and reflective functioning. At 3-6 months postpartum, social relatedness between the
pair is developmentally at its peak and investigation of mother-infant interaction is ideal.
Researchers have cast a microscope over the to-and-fro of behaviours between mother and child
and explored the timing of exchanges to examine the synchrony between the pair. Patterns of
social communication including visual attention and facial expressions for both partners reveal
the nature of a dyadic relationship and indicate the emotional experiences shared between them.
In response to these patterns between a mother and her infant, the infant may feel loved, rejected,
confused or angry, which in turn feeds back into the relational dynamic between the dyad and a
certain attachment style is practiced. Nestled within a specific cultural context, the mother-infant
relationship is molded by values and norms, influencing the unique ways in which attachment
and interaction are expressed and experienced. Figure 2 illustrates how the mother’s state may

impact the dyadic relationship.

Mother’s childhood and current environment

influencing her anxiety and depression

Mother and infant
both influenced by
own levels of
trust, needs,
emotions
and temperament

Mother

Parenting
practices
and

Mother
Infant
Dyadic

Child feels loved OR rejected OR confused and angry through the dyadic interaction

I

Avoidant Resistant
attachment attachment

— Secure attachment

Figure 2: Influence of the mother’s mental state on the dyadic relationship [Adapted from John
Bowlby’s maternal deprivation theory, 1969 (33)]
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1.8 The problem

Much research to date has focused on WEIRD (Western, Educated, Industrialised, Rich, and
Democratic) countries. These countries often dominate research samples, which can lead to
skewed understandings of human behaviour that do not necessarily apply to non-WEIRD
populations. This highlights the bias towards studying populations that are not representative of
the global population resulting in a lack of studies in low-income settings. Mother-infant
relationship dynamics can vary significantly across different cultural contexts; and in South
Africa there is limited research on how this socially vulnerable group navigates challenging local
environments, living conditions, and relationships. Given compromised social support, and the
high prevalence of postpartum depression and anxiety among women with infants; understanding
these dynamics is essential for timely and effective interventions that support the social,

cognitive and developmental trajectories of mothers and their children.
1.9 Aims and objectives

The aim of this study is to explore the impact of maternal mental health on mother-infant

interactions.
The objectives are as follows:

1. To explore maternal perspectives of poor mental health and the impact this has on mother-

infant relationships within a community advisory group of Sowetan mothers.

2. To describe the synchrony of visual attention and facial expression between mothers and

their infants in a poorly resourced setting in South Africa.

3.To compare durations and transitions of smiles between non-depressed and sub-clinically

depressed mothers.
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CHAPTER 2
Study sample and methodology
“A mother’s lap is the child’s first school”

Ghanaian proverb
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Just as we explore topics in school to deepen our understanding, studying the mother-infant
relationship serves as the foundation for our learning in this context. This chapter offers a
comprehensive overview of the demographic, economic, and social landscape of the research
setting - Soweto, South Africa. It also introduces the overall research methodology and outlines
the data analysis approach. In the following chapters (3-5), more specific methods will be

detailed, each addressing a distinct research objective.
2.1 Research setting

All data collection for this PhD was conducted in an informal settlement called Soweto, where
the vast majority of residents identify as Black Africans (98.5%). Soweto is the acronym for
‘The South-Western Townships’ as it lies Southwest of Johannesburg in Gauteng, South Africa.
It lies within the City of Johannesburg Metropolitan Municipality (see Figure 3). In 2024 the
City of Johannesburg released statistics on the population density of surrounding areas and
reported that there were approximately 6400 people per square kilometer in Soweto while
Johannesburg was home to about 2400 people per square km (250). This discrepancy in density
has resulted from the Apartheid era where people of colour were displaced to land outside the
cities where they faced substandard infrastructure given to them by the government.
Unsupported, residents have endured challenges like widespread unemployment, overcrowding
and inadequate housing. Moreover, women in this setting encounter added social and physical
susceptibilities that may diminish their ability to withstand public health challenges (193). They
are susceptible to experiencing intimate partner and gender-based violence, traumatic events,

increased risk of HIV infection, and depression (190,251-253).
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Figure 3: Map illustrating the location of Soweto in South Aftrica
2.2 Research sample

This PhD research was nested within the PLAY (Play, Love and You) study which was run by
Dr Alessandra Prioreschi at the SAMRC/Wits Developmental Pathways for Health Research
Unit (DPHRU) situated in the Department of Paediatrics and Child Health in the School of
Clinical Medicine, Faculty of Health Sciences, University of the Witwatersrand. The PLAY
study was a randomised controlled trial designed to improve infant development by encouraging
maternal self-efficacy using behavioural feedback, content provision and supportive guidance.
As part of the intervention, mothers received input with regards to breastfeeding, maternal
mental health, play and development to facilitate early parenting. See the PLAY study

information and consent form in appendix B.
2.2.1 Research sample for objective 1

A Community Advisory Group (CAG) was initially established (n=15) to pilot aspects of the
main PLAY study and to co-develop intervention material. Mothers were approached at a large,

central taxi rank in Soweto outside of the Chris Hani Baragwanath Academic Hospital and
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invited to participate. We chose taxi ranks as suitable locations for random selection of
participants because over 80% of township dwellers in South Africa use taxis as their only mode
of transport (254). Mothers were eligible if they resided in Soweto, could obtain transport
(reimbursed) to and from the study site at the Chris Hani Baragwanath Academic Hospital, if
they were >=18 years, if they spoke and read English, and if they were the primary caregiver,
and had given birth to a single full-term infant within the last 4 months. Mothers or infants with
physical disabilities and those with premature births were excluded for methodological and
ethical reasons. These conditions are linked to unique challenges, such as increased
psychological distress and different bonding patterns, which could confound findings. If eligible,
we provided pamphlets containing important information about the voluntary nature of the study,
the reason for such research and the details regarding how and when information would be
gathered. If mothers agreed to partake, we asked for their contact details and left them with the
pamphlets that detailed information for the next steps. After making telephonic contact with
participants, data were collected at a meeting room at the Chris Hani Baragwanath Hospital in
May 2022 in order to achieve objective 1 of this PhD. We used this sample of mothers to explore
the perceptions of mental health and the understanding of postpartum depression and anxiety as

well as perceptions of the mother-infant dyad.
2.2.2 Research sample for objectives 2 and 3

The main PLAY study (n=207) had the same eligibility criteria as the CAG, but mothers were
recruited when their infants were <14 days old. These mothers were recruited at Chiawelo
Community Healthcare Centre and Lilian Ngoyi Clinic in Soweto, South Africa at delivery or
three-day checkup visits. They too were given information, told about the voluntary nature of the
study and invited to participate. Objectives 2 and 3 of this PhD were conducted using the
combined sample of mothers in the intervention and control groups during their four-month

study visit.
2.3 Ethical approval

All participants were given an information sheet at recruitment, and had the study explained to
them by trained research assistants. Women were told of the voluntary nature prior to inclusion,

and written informed consent was obtained by trained research assistants. All this was
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communicated in English, yet further explanation was available in the vernacular. Participant
data were kept confidential by assigning participant IDs. The CAG, PhD (as a sub study) and
PLAY studies, were approved by the University of the Witwatersrand’s (WITS) Human
Research Ethics Committee (CAG study clearance no: M210846; PhD study clearance no:
M220787 and PLAY study clearance no: M220217 in appendices C-E).

2.4 Methodology
Maternal mental health and Mother and infant in
stress context
Mother and infant in
OBJECTIVE 1 context

OBJECTIVE 3 (4 months)

To explore the perceptions of
mental health and the
understanding of postpartum
depression and anxiety within

Maternal mental health X
and stress To compare durations and

transitions of smiles between
non-depressed and

a community advisory group M. : T

4 = Mother-infant dyadic s
consisting of Sowetan environment sub-clinically depressed
mothers mothers

Mother-infant dyadic /
environment .

[ \
OBJECTIVE 2 {at 4 | Mother{ Interaction |Infant |
monihs) \

To describe the synchrony
of visual attention and
facial expression between
mothers and their infants in
a poorly resourced setting
in South Africa

Figure 4: The spheres of influence that shape the dyadic mother-infant relationship with

objectives
2.4.1 Measurement tools
Questionnaires

Based on my clinical experience, I chose a sociodemographic questionnaire, and questionnaires
around childhood trauma, maternal depression, posttraumatic stress symptomology, bonding,
social support and social stress to explore the topic of maternal mental health. Firstly, the
sociodemographic questionnaire (SDQ, appendix F) was administered. I recorded details of the

participant’s age, relationship status, level of secondary and tertiary education, employment
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status, household density, the gender of her infant and socio-economic status. Instead of asking
specific questions about poverty and income, I calculated a score of household assets to describe
the group in terms of economic status. Participants attained a score out of 13 common assets
(fridge, electricity, vacuum cleaner, stove, washing machine, DVD player, satellite TV, TV,
landline telephone, car, cell phone, internet access and computer/laptop/tablet). These factors
have proven to be pivotal in the economic evaluation of the household and are responsive to

fluctuations over time (255,256).

The Adverse Childhood Experience questionnaire [ACE (210) appendix G] assessed childhood
abuse, neglect, and challenges. The assessment looks at three categories of adverse experience:
childhood abuse, neglect, and household challenges. Participants confirm either the presence of
this kind of experience described by each item by writing a number 1 or they leave it blank if
there was no such experience. A score from 0-10 is based on how many types of adverse
experiences are reported. While the ACE questionnaire has not undergone formal validation in
the South African context, it has been used extensively in local health and social science studies
(257) and has demonstrated practical relevance and comprehensibility when administered

sensitively within diverse South African populations (209,258).

The Edinburgh Postnatal Depression screen (EPDS) in appendix H is a widely used instrument
used to detect postnatal depressive symptoms. Scores range from nil to three on a 4-point Likert
scale and scores are added together to get an overall total. Some of the items are reverse scored.
EPDS scores were analysed both as a categorical variable (0-5 = no depression; 6-13 = sub-
clinical depression; 14-30 = moderate to severe depression) [(247,259,260)] and as a continuous
sum score for more granular analyses. It has been rigorously validated in various South African

populations, demonstrating robust psychometric properties (261).

The Postpartum bonding questionnaire [PBQ, (262) appendix I] was administered to detect the
quality of early mother-infant bonding. The tool consists of 4 subscales and analysed as a
categorical variable (impaired mother-infant bonding’, ‘rejection and anger’, ‘anxiety about
care’, and the ‘risk of abuse’). Questions are rated on a 6-point Likert scale, ranging from 0

(always) to 5 (never). Averages n(%) and standard deviations (SD) were done to summarise
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participant characteristics and to describe the population. There is evidence of validity and

reliability of all these tools in the South African context (212,261,263).

The Post-traumatic Checklist for DSM-5 (PCL-5) in Appendix J uses the Diagnostic and
Statistical Manual [DSM; (264)] to reference corresponding criteria of PTSD such as presence of
intrusive symptoms, negative changes in cognitions and mood, and alterations in arousal and
reactivity. Rating scale descriptors are: ‘Not at all,” “A little bit,” ‘Moderately,” ‘Quite a bit,” and
‘Extremely.” A total symptom severity score is found by adding up the item scores which range
from 0-80. Cut-off scores for likely PTSD can be between 23—-38 and are reliant upon the
population in which the score was validated. In our analysis, we employed a cut-off score of 33
on the PCL-5 to indicate probable PTSD, based on validation research conducted within a
Zimbabwean population (265), providing a regionally appropriate threshold. It is important to
note that our data collection preceded the publication of a recent South African study by
Gulbicki et. al, 2024 (266) which defined elevated PTSD symptoms as a PCL-5 score of > 31 in
the context of maternal mental health and bonding. There is evidence of validity and reliability of

this tool in the South African context (263).

Social support and social stressor questionnaires were administered [(201,267), appendix K
which are questionnaires, formerly developed at the Developmental Pathways for Health
Research Unit at the University of the Witwatersrand]. The 25 questions ask about support and
stressors that require a yes/no response, and scores are summed to generate an overall stress
score. The closest cut-off point to yield the top 15% was 4, and so a score of 4 or more was taken
as indicative of high levels of stress in a study by Ramchandani et al., 2010 (267). The tool is
used to enquire about the antenatal phase but there is no statement directed towards pregnancy.
Added to this, all questions refer to general stressors and so this assessment can be used for this
paper. Ramchandani et al., 2010 (267) expand their analyses to separate stressful events into four
groups: maternal stress, family stress, economic stress and societal stress and have developed a

social stress questionnaire.

The following Table 1 gives details of each questionnaire used including the theorist, the type of

scale, number of items, time to complete each assessment, outcomes and scoring used.

62



Table 1: Details of questionnaires used

and 10

to get an overall score
out of 30. Some items
are reverse scored

scores 12; rejection
and pathological
anger scores 13;
Infant -focused
anxiety scores 10;
Incipient abuse
scores 3

(extremely). Total
severity score between
0-80. Cut off scores for
probable PTSD range
is 33 and above

using frequencies
(percentages) for
categorical variables and
means (standard

deviations) for continuous

variables

Tools Adverse Childhood | Edinburgh Postnatal |Postpartum PTSD ChecKklist for |Sociodemographic Social support and stress
summary Experiences Depression Scale bonding DSM-5 (PCL-5) questionnaire (SDQ) questionnaires (SSSQ)
questionnaire (EPDS) questionnaire
(ACEs) (PBQ)
Theorist Felliti, et al., 1998 |Cox, etal., 1987 Brockington, et al., |Weathers, etal., 2013 |N/A N/A
2001
Type of scale [Self-report, 5-point | Self-report, 4-point Self-report, 6-point |Self-report, 5-point Questionnaire Two questionnaires. One of 16 and
Likert type scale Likert scale Likert scale Likert scale the other 9 questions
No. of items |10 10 25 20 13 25
Time to 5 minutes 5 minutes 10 minutes 10 minutes 10 mins 10 mins
complete
Outcomes A single point is 0-5 indicate no Impaired mother-  |Post traumatic Details of her age, Perceived social support and stress
scored for each depression, 6-13 suggest|infant bonding; symptoms as described |relationship status, level
trauma. The higher |sub-clinical depression |rejection and anger; |in the DSM -5 of secondary and tertiary
the number, the and 14-30 show anxiety about care |(intrusion, avoidance, [education, employment
higher the level of |moderate and severe and risk of abuse  |negative alterations in |status, socio-economic
childhood trauma | depression cognitions and mood, |status and household
and alterations in density
arousal and reactivity)
Scoring Totals between 0 0-3 scores are summed |Impaired bonding [0 (not at all) to 4 Data were summarised  |Qualitative measure
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Focus group discussions

I recruited a facilitator who was fluent in the vernacular, namely Zulu and Xhosa, to conduct the
discussions. We went through a semi-structured discussion guide (appendix F) that I designed
which outlined key thematic areas related to maternal mental health. Practically, this guide
included concepts that would allow for flexibility to explore emergent themes. We discussed
environment setting (ensuring a comfortable and private space for discussions, fostering an
atmosphere of trust and openness), establishing rapport (beginning each session with warm
introductions and an emphasis on confidentiality to encourage participants to share openly), open
ended questioning (questioning that would open up conversation), and employing active
listening, non-verbal encouragement, and specific probing questions to elicit rich and detailed
responses. | asked the facilitator to ensure that all participants had an opportunity to speak. I
explained to the facilitator the notion of nonmaleficence (268). We made use of Vygotsky’s
(269) concept of scaffolding to support participants with emotional regulation when retelling

their stories. These principles of bioethics assert an obligation not to inflict harm.

I set up the venue and organised refreshments. After explicit consent was given, the focus group
discussions (FGDs) were conducted and lasted approximately one to two hours each. I was
taking notes throughout the FGDs to note observed processes which would supplement the
information gained by the audio that was recorded. After transcribing the audio, I reviewed all
transcripts to ensure accuracy and completeness. This meticulous approach ensured that the
focus groups yielded rich, nuanced qualitative data, reflecting the participants' authentic

perceptions and experiences within their specific socio-cultural context.
Headcams

Headcams were the tools used to collect video footage of mothers and infants interacting face-to-
face. Each round camera is mounted on a headband and has an on/off and start/stop button. The
cameras record audio and video in AVI format. They are WearCams manufactured by UCam
247. The devices have a resolution of 1280 x 720, a field view of 85 degrees and a frame rate of
30 frames per second. Skinner et al., 2023 (270) discuss analyses of the improved performance

of these wearable cameras for researching parent-child interactions as opposed to older models.
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Wrottesley et al., 2021 (271) have recently reported that the headcams are feasible when used

with mothers and their infants in Soweto, South Africa.

In-person instruction and handling of the headcams was explained to all mothers and a
demonstration was given. Every mother was asked to use the devices at her home by placing one
headcam on her head and the other on her infant’s head. She was asked to switch on both
devices, and it was explained that the cameras would capture footage of the dyadic interactions
as the pair engaged in a 1-5-minute-long simple task of engaging in free play with each other. A

mother was asked to repeat the task 3 times within the space of one week (75).

While the activity was naturalistic to preserve ecological validity, the task was standardised
across dyads in terms of general instructions (i.e., to play as they normally would) and duration.
No specific prompts or scripts were provided to allow for authentic interaction and observation
of typical dyadic behaviour. Devices were collected from mothers by the research assistants after
seven days and returned to Chris Hani Baragwanath Academic Hospital where data in the form
of recorded video footage was downloaded. Once downloaded and stored, camera footage would

be deleted from each camera.
2.4.2 Specific methodology for each objective

For objective 1, after making telephonic contact with participants from the CAG (see ‘2.2.1° for
research sample), data were collected at a meeting room over two consecutive days in May 2022
at the Chris Hani Baragwanath Academic Hospital. Fifteen mothers (272) who were randomly
divided into two focus groups, gave written informed consent. The sample size was intentionally
selected to align with the goals of a case-oriented qualitative analysis (273) which focuses on
exploring specific cases in depth rather than generalizing to a larger population (273,274). In
qualitative research, this approach emphasizes the importance of gathering detailed, nuanced
data to fully understand participants' perspectives and experiences. A smaller, focused sample
allows researchers to collect richly textured information, which is essential for meaningful

interpretation and insight. On both days, the same method was utilised.

The research team member, who was fluent in the vernacular, welcomed the group. She

introduced me and the group was told that I was there to take notes on the observed process.
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Furthermore, she showed the participants the audio recorder, informing them that the audio
would supplement the information gained. After asking permission to begin, the recording

started.

To explore perceptions of mental health issues and of relationships with infants, we first defined
maternal mental health. In this context, mental health was defined as the presence or absence of
psychological distress - particularly symptoms of postpartum depression and anxiety - as
understood and described by the participants themselves, rather than through diagnostic criteria.
This subjective understanding was used to capture culturally and contextually relevant

perceptions of maternal mental well-being.

We then characterised the sample by requesting completion of the sociodemographic
questionnaire. After administering the ACEs, EPDS, PBQ, PCL-5, social support and stress
questionnaires; we offered a 20-minute break where muffins, tea and coffee were served.
Thereafter, we conducted FGDs. One theme of enquiry was aimed at understanding mothers’
perceptions regarding the causes of postpartum depression and anxiety, and the other to explore
the perceived impact of maternal mental health on the dyadic relationship. After one round of
discussions, we repeated the method with the second group of mothers the next day and

saturation was reached (275).

Due to the sensitive nature of the topic through which participants would reveal highly triggering
events of violence and abuse from a young age, we structured small groups. [ am a qualified
community-based counselling psychologist, and I was there not only to take notes but to be
present to contain the emotional well-being of participants. Additional therapy sessions were

offered to women who either displayed distress or who requested face-to-face assistance.

For objective 2, I examined mother-infant synchrony by observing visual attention and facial
expressions. Objective measures were collected from n=57 mothers (please refer to 2.2.2 for

research sample for objectives 2 and 3).

After research assistants collected sociodemographic data at enrolment at the clinics, telephonic
contact was made at four months. Researchers drove to mothers’ dwellings in Soweto to conduct

headcam data collection. After two cameras (one for the mother and one for the infant) were
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handed over to the mother and instructions were given, the interactions between the dyad were
recorded within the next week and devices were collected. At the Chris Hani Baragwanath
Academic Hospital, data was downloaded. Once downloaded and stored as MP4 files, camera

footage was deleted from each camera.

Video processing started with the downloaded MP4 files of the recorded interactions. The
amount of light, the angles of head-mounted cameras and the clarity of the images were
considered as criteria to determine the acceptability of each video. For the footage to be usable,
both mother and infant had to be clearly visible with the appropriate levels of luminosity in order
to capture micro behaviour such as direction of gaze and the subtleties of affect shown in the
expressions on faces. Since mothers were asked to record themselves more than once in the
week, the first usable 3 minutes of uninterrupted footage were selected for analysis, ensuring an
unbiased sampling of footage. Choosing the first uninterrupted segment of suitable length helps
eliminate subjective decision-making and enhances the consistency and reproducibility of
observational data analysis (276). After selection, 57 matched videos of mothers and infants
were available for analysis. After aligning the timing of each video using the software syncing
feature (Adobe Premiere Pro ®) based on audio, the two videos were placed side by side on the

screen with a split screen view. Any unsynchronised portions were trimmed and deleted.

I coded data of visual attention and facial expression on every second of video footage to identify
specific behaviours exhibited by the mother and her infant. We followed the Mental Health
Intergenerational Transmission Process Manual [MHINT manual (277) and the micro-coding
scheme provided by Observer XT 16 ® developed by Noldus Information Technology in
Wageningen, The Netherlands (90). The coding scheme consisted of separate codes for each
mother and each infant, codes for each behaviour (visual attention and facial expression) and
modifier codes that provided additional details for each behaviour (277,278). Modifier codes
included descriptions such as the direction of visual attention (gaze to mother-infant, gaze to
distraction, focus object, to another person in room, to another child/sister/sibling in the room
and not able to code visual attention) and facial expression (alert/worried, concentration, disgust,
face not visible, mock surprise, negative, neutral, positive and smile). Refer to Table 2

explaining the method of coding using ‘The Observer’ (90) and the MHINT manual (277).
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Table 2: Method of coding using “The Observer” and the MHINT manual

Coding step Explanation

Choose one of the many perspectives that The Observer and the MHINT manual are able
1. Choose a perspective [to code. (The key behaviours for this study were visual attention and facial expression).

Upload all available footage of the chosen activity to ‘The Observer’.

5 s di Micro code one behaviour at a time (visual attention and facial expressions separately).
. Start coding
Code first the mother and then the infant.

Play the video in slow motion when replaying perspectives. It is likely that many

behaviours will change within single frames of footage and so slowing down the motion

3. Use slow motion o ) o ) ) ) ]
to capture millisecond shifts within an interaction will offer an extremely accurate picture

of behaviour.

I used a two-pass method a two-pass method was used whereby the first video viewing focused
solely on the mother’s behaviour for coding until completion, and in the second viewing the
infant’s behaviour was coded. To demarcate the beginning and end of each behaviour in each
video, a timestamp was assigned, for instance, if the infant glanced at a distraction, and then
shifted attention to another point of focus, the behaviour ‘infant gaze at distraction’ was time-
stamped until the transition occurred (279). In the instance where the coder could not see the
infant’s face or eyes on the screen, likely because of poor video quality or the camera failing to
capture the face at a particular moment, it was recorded as ‘not possible to code infant visual
attention’. This approach was applied to all focus behaviours exhibited by the mother and the
infant. The entire duration of the mother-infant interaction was thus exhaustively coded, and the
Observer XT 16 ® (90) software stored the time-stamped behaviours and modifiers for each
participant. Figure 5 shows an example of output data and coded behaviour for mother-infant
visual attention and facial expressions. The number and duration of each behaviour is visualised

by the blocks in colour in Observer XT 16 ® (90).
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Figure 5: Example of micro coded data on the behavioural domains of visual attention and facial
expressions for mother and infant with timestamps

In this project, I identified and coded visual attention and facial expression of mother and infant
behaviours and the timing of these behaviours. Wrottsley et al., 2021 (271) have conducted a
pilot study titled: The headcam mother-infant interaction assessment tool: testing and feasibility
and acceptability in Soweto, South Africa, using participatory engagement. Data from this
research offered as a guide towards identifying key behaviours. With regards to coding
synchrony, simultaneous behaviours between mother and infant and sequential patterns of
behaviours were investigated. With a paucity of research within this realm, this project was the

first of its kind in Africa.

For objective 3, I collected data from n=57 mothers (please refer to 2.2.2 for research sample for
objectives 2 and 3). After research assistants collected sociodemographic data at enrolment,

telephonic contact was made at 4 months. Researchers drove to mothers’ dwellings in Soweto to
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collect maternal mental health data and headcam data. Maternal mental health data were

collected by administering the EPDS. Headcam data were collected, stored and coded using “The

Observer” and MHINT as described in objective 2.

In summary, table 3 shows which measuring tools were used for which objectives and Table 4

is a tabulated summary of these measuring tools and how they were used methodologically to

collect data.

Table 3: Measuring tools used for specific objectives

SDQ ACE EPDS PBQ | PCL-5 | SSSS | FGD | Headcam
Objective 1 X X X X X X X
Objective 2 X X
Objective 3 X X X
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Table 4: Summary of methodologies, measuring tools and data collected

with their infants

Objective | Description Details Data collected

1 To explore n=15 e SDQ
maternal Data collection from CAG, recruited from the e ACE
perspectives on taxi rank e EPDS
poor mental health e In-person questionnaire administration and e PBQ
and the impact that focus group discussions with the help of a e PCL-5
this has on mother- translator at Chris Hani Baragwanath e Social
infant relationships Academic Hospital stress
withina e Sociodemographic questionnaire (SDQ) e Social
community ¢ Adverse Childhood Events (ACE) support
advisory group of e Edinburgh Postnatal Depression scale
Sowetan mothers (EPDS)

e Postnatal bonding questionnaire (PBQ)
e PTSD Checklist - 5 (PCL-5)

e Social stress questionnaire

e Social support questionnaire

2 To describe the e n=357 e SDQ
synchrony of e Recruitment at clinics when infants were <14 e Headcam
visual attention days old footage at
and faci.al e Demographics collected 4 months
EYpEsiom e Data collection of video footage at 4 months e The
between mothers in mothers’ homes Observer
and their infants in e In-personandhelped by research assistants to (to
a poorly resourced control headcam usage analyse)
SIS0 South e Instructions on filming for 5 minutes, 3 times e MHINT
Africa in 1 week. The pair was asked to play freely manual (to

Each mother was given one camera for analyse)
herself and another for her infant
e Coded video footage of gaze and facial
expressions of both mother and infant of
matching and timed sequenced behaviours
(synchrony)

3 Durations and n=57 SDQ
transitions of Edinburgh postnatal depression (EPDS) EPDS
smiles: A administered e Headcam
comparative study e Analysed demographics, EPDS, facial footage
of non-depressed expression total duration and lag analysis of e The
and sub-clinically 1,2 and 3 seconds of maternal facial Observer
depressed mothers expressions e MHINT
while interacting manual
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2.5 Analyses

Objective 1 was a qualitative study. Measurement tools were used to describe the sample and
thematic analysis to extrapolate data from focus group discussions. Objectives 2 and 3 were

quantitative studies and below is a description of the analyses used.

To analyse objective 1, demographic data were summarised using frequencies (percentages) for
categorical variables and means (standard deviations) for continuous variables. To describe the
population, we analysed the mental health questionnaires. Total scores for multi-item Likert
scale questionnaires were treated as continuous measures (i.e., PCL-5, EPDS, and PBQ).
Continuous measures were reported as medians and interquartile ranges. Categorical data,
including categories created by cutting questionnaire total scores according to pre-specified
thresholds (see Table 1), were analysed using frequencies, with the mode used as a measure of

central location for ordinal scales.

To analyse data from the focus group discussions, we used qualitative methodologies aligned
with anthropological inquiry-informed analyses. Focus group discussions and observations of
women led to an inductive style of research, and narratives were recorded (280). Main emerging
themes and sub-themes were identified by coding transcripts line by line and then categorising
quotes into themes and subthemes. The frequency of certain keywords was noted and contributed
to the strength and therefore the validity of a theme. A second researcher performed the analysis
independently to promote objectivity and to confirm theme identification. Both researchers
compared their analyses and restructured themes until a consensus was reached. Results were

consolidated and themes and subthemes were described.

Although the central objective was to allow themes to emerge inductively from the mothers’
accounts, the analysis also incorporated a complementary deductive dimension. Specifically,
psychodynamic theory served as a sensitising lens, helping to attune the analysis to underlying
meanings and repeated dynamics, particularly around constructs like mentalisation and
projective processes. This blended approach supported the construction of interpretations that

were both theoretically coherent and firmly rooted in the participants’ subjective experiences.
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To address objective 2, all plots and variable summaries were completed using R v4.4.0 (2024).
I summarised demographic data using frequencies (percentages) for categorical variables, and

median and the first and third quantiles [median (Q1, Q3)] for continuous variables.

I coded mother-infant interaction using Noldus Observer XT (90) whereby this data for visual
attention and facial expressions was automatically generated and exported to Microsoft Excel.
Data were measured in terms of frequency, duration and temporal parameters. Our research
focused on examining the frequency (freq), mean duration (MD), total duration (TD) and lag

sequential analysis (LSA) of visual attention and facial expressions within these interactions.

In terms of frequency analysis, I calculated the percentage of total recording time for each
partner in a dyad for each coded facial expression and visual attention behaviour [100 * (total
duration of a behaviour / total recording time)]. The total recording time included time when
there was no codable visual attention or where faces could not be seen to code facial expressions.
For each group (mother or infant) and coded behaviour combination, the percentages were
summarised using median (Q1, Q3). For plotting purposes, the data are shown as box plots (Q1,
median, Q3) with Tukey whiskers [extending the lower whisker from Q1 by Q1 minus 1.5 *
interquartile range (IQR) or to the minimum value (whichever comes first), extending the upper
whisker from Q3 by Q3 plus 1.5 * interquartile range (IQR) or to the maximum value
(whichever comes first)]. The individual data points were then overlaid over the box-and-

whisker plots.

To characterise mother and infant interactions for the duration analyses, I calculated the MD and
TD of different visual attention points and facial expressions. Mean duration of behaviour was
defined as the average amount of time each incident of visual attention and facial expression
lasted (e.g. each smile occurred for an average of 3s). The total duration of a behaviour was
calculated by multiplying the mean duration for the behaviour by the number of times that the
behaviour occurred over the recording period (e.g., if there were 5 smiles, with a mean duration

of 3 s, over the entire duration of the video clip, then the total duration would be: 3 * 5 =15 s).

Using lag sequential analysis, [ wanted to determine who was ‘leading’ the interaction and who
was ‘following’ in both the visual attention and facial expression domains by analysing the

probability of the infant or the mother leading the occurrences of matching behaviours within a
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time frame of 3 seconds. Lag analysis was performed to determine the ongoing coordinated
adjustment of the timing and patterns of actions and affect between engaged dyads in an
interaction, defined as synchrony (62). This would assist me to see if mother and infant were
both responsive to shifts in each other's behaviour and would assist with exploring interactional
patterns of these dyadic relationships in low-income cohorts. Stern, 1971 (86), Beebe, 1982 (84)
and Cohn and Beebe, 1990 (85) have observed that the interval between the commencement of
an individual's actions and the commencement of their partner's actions typically falls within the
range of half a second and thus, time-series analyses and lag times of 3 seconds in sequences
have been used and have defined synchrony (94). Observer XT 16 ® software (90) was used to
generate the probability of the mother or infant leading a matching behaviour for each facial
expression and visual attention behaviour, and the data were then exported from Observer XT 16
® (90) into R v4.4.0. For each group (mother or infant) and coded behaviour combination, the
probability of the infant leading and the probability of the mother leading were summarised
using median (Q1, Q3). For plotting purposes, the data are shown as box plots (Q1, median, Q3)
with Tukey whiskers. The individual data points were then overlaid over the box-and-whisker

plots.

To address objective 3, [ completed all plots and statistics using R v4.4.0 (2024). To describe
the population, demographic data were summarised using frequencies (percentages) for
categorical variables and median and the first and third quantiles [median (Q1, Q3)] for
continuous variables. To compare groups of mothers with varying degrees of depression, I
assigned participants to a non-depressed group or a sub-clinical depression group using the
aforementioned cut-off scores. Observer XT 16 automatically calculated the total durations for
maternal facial expressions. After data extraction, [ used a quantile regression with a conditional
median and controlled for the length of the video footage to assess differences between the non-
clinical depression and sub-clinical depression groups. I extracted lag sequential data for 1-, 2-
and 3-second periods for each maternal facial expression transition from neutral to positive;
neutral to smile, and positive to smile. Transition probabilities for the non-depressed and sub-
clinically depressed groups were modelled using 0 and 1-inflated beta regression, using a
Bayesian framework (uninformative priors, chains = 4, iterations = 4000 with a warm-up of

1000, and backend = CmdStan). For reproducibility, the random seed was set at ‘1234°.
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In addition to the 0 and 1-inflated beta regression, which models the transition probabilities on a
continuous scale, I conducted a supplementary analysis of the transition probabilities using a
frequentist ordinal regression approach. For this supplementary analysis, I cut the transition
probabilities into quintiles and modelled the quintiles (dependent variable) against group
membership (non-depressed vs sub-clinically depressed; independent variable). The quintiles did
not have any meaning but to break the sample into equal groups with the objective being to
determine whether a quintile was more likely to have higher transition probabilities in the sub-

clinically vs non-depressed mothers.

For all frequentist models, I interpreted p < 0.05 as being statistically significant. For the
Bayesian models, I interpreted differences in modelled transition probabilities between the non-
depressed and the sub-clinically depressed groups as being meaningful when there was no
overlap in 95% credible intervals, where 95% credible intervals indicate the range within which

the true transition probability is expected to fall with 95% probability.
2.6 Ethical considerations

Given the high levels of violence and trauma in the communities where the participants lived,
there were crucial ethical considerations in conducting this study. The research sought to explore
the mental and emotional experiences of mothers in these environments, which carried the risk of
triggering distress during discussions of trauma. To mitigate potential harm, the study prioritized
sensitivity, emotional containment, and ethical responsibility throughout its design and

implementation.

Both the research assistants and the mothers involved in the study required appropriate support to
safely engage with the emotionally charged material. I provided the research team with
psychoeducation, including a 30-minute talk on listening skills and role-play sessions to prepare
them for sensitive interactions. For the mothers, brief, face-to-face counselling was offered
during the initial screening and focus group stages. These crisis-oriented interventions were
provided to those who either requested support or showed signs of distress. Three mothers made
use of this offer, while one, despite multiple scheduling attempts, was ultimately unable to attend

sessions and declined virtual support.
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A structured referral process was put in place to ensure that any participant needing ongoing
mental health care could access it after the study. Pamphlets with emergency contact information
and details of nearby clinics and mental health services were distributed (see Appendix L). While
additional short-term counselling was offered during the early stages of the study, participants
requiring continued care were directed to these local resources. In preparation for this, I
personally contacted and met with every psychiatrist and psychologist at the identified clinics to
inform them about the study, establish a collaborative link, and exchange cell phone numbers to
facilitate communicationifneeded. As part of the trial, we (281) collected data on participants in
the intervention group (pertaining to mothers in objective 2 and 3) whereby qualitative work
revealed poor support from the referral service with most mothers being turned away. It is
important to acknowledge the context in which this referral process occurred - South Africa’s
public health clinics, including those in Soweto, are known to face significant resource
limitations and have notoriously long waiting lists, which then impacted on participants’ ability

to access timely care.

As for the filming of headcam data, confidentiality could not be completely maintained due to
the nature of headcam video recording. First person observation using wearable cameras is
becoming more common in public health behaviour research, and so researchers working on the
PLAY study and on this PhD, were guided by these studies and ethical frameworks were
followed for the use of wearable cameras [as outlined in (282). A number of preventative
measures were put in place to ensure that confidentiality was maintained as much as possible,
and that participants had complete control over their video footage. Participants were fully in
control of what, when and where they recorded material. Additionally, data were downloaded
and videos immediately deleted on each device to maintain confidentiality. The use of the
headcams had been approved by the Wits HREC previously under the PLAY study (Ethics
number: M190236) and was found to be acceptable by mother-infant dyads in Soweto.

2.7 Researcher reflexivity

As a white, middle-class female psychologist, and a mother of three, I aimed to approach this
research with both professional expertise and lived experience of caregiving. While these

identities provided valuable insight into the study of mother-infant synchrony, they also
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positioned me as an outsider in many respects. Having spent time in my childhood in rural
KwaZulu-Natal, and having worked in townships in Gauteng in South Africa, I was aware of the
structural inequalities and power dynamics at play. My goal was to be reflexive about how these

might shape both participants’ disclosures and my interpretations.

My clinical experience in community mental health settings strongly informed the study design,
particularly the choice of a mixed-methods approach, the use of Bronfenbrenner’s ecological
framework, and the selection of measures such as the EPDS and PCL-5. My interest and
previous work in infant observation, in developmental psychopathology and dyadic processes
like synchrony guided the study’s focus. While this lens enriched the analysis, [ recognised the
risk of imposing Western psychological constructs and therefore took deliberate steps to enhance
methodological rigor and cultural sensitivity - including triangulating data sources, using a data-
driven thematic analysis, recruiting a facilitator in my research and seeking ongoing peer

debriefing.

In data collection, my training in empathetic listening and rapport-building was instrumental in
creating a safe, respectful environment - particularly during focus groups and sensitive
discussions. I was mindful of potential interviewer effects and the influence of my dual role as
both clinician and researcher. To mitigate these, [ used open-ended questioning, maintained a
non-judgemental stance, and ensured confidentiality throughout. The use of head-mounted
cameras in observational work reflected a conscious trade-off between ecological validity and
participant comfort, aimed at capturing naturalistic interactions while minimising intrusion.
Throughout the research process, I kept a reflective journal to document decisions, assumptions,
and potential biases. This helped maintain transparency and supported trustworthiness and
confirmability in the qualitative analysis. Ultimately, I aimed to balance clinical insight with
cultural humility and analytical rigour, acknowledging that my positionality both informed and

constrained the knowledge produced.
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SECTION 2: EMPIRICAL CHAPTERS
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CHAPTER 3

Maternal perspectives of poor mental health and the impact on mother-infant relationships

“When a mother cow is agitated, it’s calf struggles to drink milk”

(Kenyan proverb)

The work in this chapter has now been published (1). See appendix R.
Cantrell, S. J., Pearson, R. M., & Prioreschi, A. (2025). Maternal perspectives on poor mental
health and the impact on mother-infant relationships. Journal of Reproductive and Infant

Psychology, 1-18.

This chapter has been modified post publication, based on examiner feedback.
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3.1 Introduction

Depression is a leading cause of disability worldwide (283) and is particularly prevalent among
women during the postpartum period. Postpartum depression (PPD) has a global prevalence rate
of 17.22% with regional variations, the highest being reported in Southern Africa at 39.96%
(284). Maternal mental health issues are associated with poor emotional, social and cognitive
outcomes in both mothers and children (285). The manifestation of such issues in specific
contexts is still not understood and the impact of postpartum mental health on the relationship
with the child is varied (286). Mothers’ own traumas are likely to be an important part of this
pathway of risk. With poor uptake and engagement with family interventions globally,
contextual understanding is important to improve engagement and access to appropriate support

in specific settings (287).

In South Africa, the pervasive conditions of poverty, violence, and patriarchy (288) have
exposed vulnerable women and children to significant challenges, including widespread physical
and emotional abuse, gender-based violence (289), post-traumatic stress (192), depression (290),
and suicide (291). Extreme societal stressors such as witnessing dangerous crimes and
experiencing difficulties with a partner are the strongest independent determinants of PPD (201).
Redinger et al., 2018 (202) found that mothers who perceived their partner as making life more
challenging were three times more likely to experience depression (202). Similarly, Cohen et al.,
2020 (204) found that household-centered issues impacted the amount of chronic anger, stress,
depression and suicidal ideation as well as material and relational hardships experienced by
mothers living in Soweto. Relational stress is exacerbated by the fact that mothers and their
families in South Africa live in ‘extended households’ which are multi-generational households

in which aunts, grandfathers, sisters and cousins may also be considered part of the home (203).

Relational difficulties are often associated with Adverse childhood experiences [ACEs, (292)].
Such experiences can have far-reaching consequences, particularly within complex living
arrangements, where a mother’s hostile experiences from childhood may have a detrimental
impact her mental health. A South African study utilizing door-to-door sampling demonstrated a
significant increase in suicide attempts among adolescents exposed to ACEs, such as physical,

emotional, or sexual abuse, neglect, or threats. Suicide attempts were reported by 1.9% of
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adolescents with no ACEs, compared to 6.3% among those with more than 5 ACEs (293). In a
related study conducted in KwaZulu-Natal, South Africa, interviews with mothers aged 18-45,
one week postpartum, revealed that higher ACE exposure was significantly associated with
perinatal alcohol and tobacco use (257). Moreover, research has established links between ACEs
and the development of depression (294) and anxiety (295) .These findings underscore the
pervasive and enduring effects of adverse childhood experiences on mental health, extending

into parenthood.

Postpartum mental health issues can be a barrier to healthy dyadic relationships (296) and
healthy bonding due to misattunement between the pair, whereby emotional difficulties make it
challenging to respond to the infant’s needs often expressed through distress (297). A study by
Murray et al., 1996 (298) compared mothers of two-month-old infants who reported no mental
health issues with mothers experiencing depression. The findings revealed that depressed
mothers faced greater challenges in sensitively attuning to their infants. They reported more
negative experiences with their children and demonstrated fewer affirming behaviors within the
mother-infant relationship (298). A depressed mother may demonstrate rejection, anger, fear,
hostility (299,300) and intrusive behaviour or disengagement (298) when interacting with her
infant (224,225). As a result of difficulties in attunement, an infant may feel rejected, confused
or angry (301) feeding back into the dysfunctional interactional dynamic that characterizes the
dyadic relationship style. Furthermore, dissonance in early mother-infantinteraction and insecure
attachment has predicted poorer cognitive outcomes and social and emotional growth in the
offspring (302). As the relationship between mother and infant is transactional and bi-directional,
the mother’s mental health affects both individuals and thus is an important aspect of the dyadic

relationship and long-term infant development.

See Figure 1 for the influences of maternal mental health on interactional style and attachment.
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Figure.2: Influences of maternal mental health on interactional style and attachment [adaption of
Bowlby’s Internal Working Model, in Bretherton & Munholland, 1999 (35)]

The paper will focus on the mother and her relationship with her four-month-old infant. Research
by Beebe et al., 2010 (64) demonstrates that specific interaction patterns at four months can
predict attachment outcomes at 12 months, underscoring the significance of social exchanges

during this developmental period. This evidence forms the basis for selecting four months as a

key inclusion criterion for this study.

Extensive research has explored maternal mental health issues in low-income areas of Soweto,
but little is known about how mothers perceive their mental health and its impact on the mother -
infant relationship. This study seeks to address this limitation through in-depth interviews,
offering insights into maternal and infant mental health in this context. The findings aim to

deepen understanding and inform the development of targeted interventions to support the dyad.
3.2 Methods

Setting and participants
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Two research assistants and I approached mothers at taxi ranks in Soweto, asking them if they
would like to participate in the study. I chose taxi ranks as suitable locations for random
selection of participants because over 80% of township dwellers in South Africa use taxis as
their only mode of transport (254). These public taxi ranks not only coordinate travel but serve as
markets. They are surrounded by stores where informal traders sell food and clothing. We
provided pamphlets to women containing important information about the voluntary nature of
the study, the reason for such research and the details regarding how and when information
would be gathered. Additionally, we explained that mothers were eligible if they resided in
Soweto, could obtain transport (reimbursed) to and from the study site at the hospital, if their
ages were >=18 years, if they had given birth to a single, full-term infant in the past 4 months,
and if they were the primary caregiver. If mothers were eligible and agreed to partake, we asked
for their contact details. After making telephonic contact with participants, data were collected at
a meeting room at the Chis Hani Baragwanath Academic Hospital over two consecutive

mornings in May 2022.

I structured small groups because of the sensitive nature of the topic whereby participants could
reveal highly triggering events of violence and abuse from a young age. Added to this, the
sample size was chosen to support the depth of this case-oriented analysis (273) which is
fundamental to qualitative enquiry to attain richly textured information (274)(280). Fifteen
mothers were divided into two groups (n=7 and n=8), gave written informed consent to the
inclusion of material pertaining to them. All were informed that they would not be identifiable.
After the first group’s discussion, I repeated the method with the second group of mothers and

saturation was reached (272,275).

I made use of Vygotsky’s concept (269) of scaffolding to support participants with emotional
regulation when retelling their stories. I was also guided by the notion of nonmaleficence. This
principle of bioethics asserts an obligation not to inflict harm. [ am a qualified community-based
counselling psychologist and was present to contain the emotional well-being of participants.
Therapy sessions were offered as containment to women who either displayed distress or who

requested face-to-face assistance. This study was approved by the University of the
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Witwatersrand’s (WITS) Human Research Ethics Committee (clearance no: M220787 under
sub-study M210846).

Questionnaires
To understand the population, participants first completed a sociodemographic questionnaire.

Mothers were asked about any previous mental health diagnoses and to further characterise the
group, the PTSD Checklist for DSM-5 [PCL-5, (303)] was administered to determine the
presence of Post-Traumatic Stress symptoms (PTSD symptoms). A total symptom severity score
is found by adding up the item scores which range from 0—80. Cut-off scores for likely PTSD
can be between 23—-38 and are reliant upon the population in which the score was validated. The
cut-off score is 33 in an African population from Zimbabwe (265) and was used in this study.
The Edinburgh Postnatal Depression Scale [EPDS, (304)] tested for PPD. Scores range from nil
to three on a 4-point Likert scale and scores are added together to get an overall total. Some of
the items are reverse scored. EPDS scores of 0-6 indicate no depression, 7-13 show sub-clinical
depression, 14-18 moderate and 19-30 severe depression. The Adverse Childhood Experience
questionnaire [ACE, (210)] assessed childhood abuse, neglect, and challenges. The assessment
looks at three categories of adverse experiences: childhood abuse, neglect, and household
challenges. Participants confirm either the presence of this kind of experience described by each
item by writing a number one or they leave it blank if there was no such experience. A score
from 0-10 is based on how many types of adverse experiences are reported. Two questionnaires,
formerly developed at the Developmental Pathways for Health Research Unit (DHRU) at WITS
were used to explore social support and social stressors (201,267). The Postpartum bonding
questionnaire, [PBQ, (262)] was administered to detect the quality of early mother—infant
bonding. The tool consists of 4 subscales: ‘impaired mother/infant bonding’, ‘rejection and
anger’, ‘anxiety about care’, and the ‘risk of abuse.” These questions are rated on a 6-point Likert
scale, ranging from 0 (always) to 5 (never). Averages n(%) and standard deviations (SD) were

done to summarise participant characteristics and to describe the population.

There is evidence of the validity and reliability of all these tools in the South African context
(212,261,263). The PCL-5 has shown strong psychometric properties in diverse populations,

including studies in African contexts, with high internal consistency (Cronbach's alpha between
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0.90 and 0.94) and good convergent and discriminant validity (305). The EPDS has similarly
undergone extensive validation in South Africa, demonstrating good internal consistency
(Cronbach's alpha typically ranging from 0.82 to 0.89) and concurrent validity with clinical
diagnoses of depression in local populations (306,261,307). The social support and social
stressor questionnaires, developed locally at the University of the Witwatersrand, have been
employed in numerous South African studies and, while not subjected to a formal psychometric
validation paper, have demonstrated good face validity and consistent utility in capturing
relevant social determinants of health within similar community settings (267), providing
contextually appropriate measures for this study. The PBQ has also been shown to be a reliable
and valid screening tool for bonding difficulties, with acceptable internal consistency
(Cronbach's alpha ranging from 0.70 to 0.90 for its subscales) and good discriminant validity in
detecting bonding impairments (308). With the assessment being used infrequently in Africa [for
example in Ethiopia by Hailemeskel et. al., 2021 (309)], this gap supports the rationale for

performing a local validation in South Africa.
Focus Group Discussions

Two trained members of the research team facilitated the FGDs. One member was fluent in the
vernacular (Zulu and Xhosa) and I was the other and took notes on the observed process which
would supplement the information gained by the audio that was recorded. The two groups of

participants had separate, 1-2 hour sessions. One theme of enquiry was aimed at understanding
mothers’ perceptions regarding the causes of postpartum depression and anxiety, and the other

was to explore the perceived impact of maternal mental health on the dyadic relationship.
3.3 Qualitative analysis

The qualitative methodology employed in this study was grounded in anthropological inquiry,
using FGDs and observational data to guide an inductive, narrative-based approach to analysis.
Thematic analysis, following the six-phase guide outlined by Braun and Clarke, 2006 (310) was
chosen for its flexibility and its capacity to identify, analyse, and report patterns within the

qualitative data, thereby offering rich contextual understanding of the participants' experiences.
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While the primary aim was to inductively capture themes emerging directly from mothers’
narratives, a complementary deductive element was also present. In particular, a psychodynamic
theoretical lens acted as a sensitising framework, guiding attention to latent content and recurring
patterns related to concepts such as mentalisation and projective identification. This mixed
analytic strategy enabled the development of theoretically informed interpretations while

remaining grounded in participants’ lived experiences.

Data collection began with an initial FGD, from which a preliminary coding framework was
developed through line-by-line coding of transcripts. As additional FGDs were conducted, new
data were compared against this framework, allowing for the refinement and expansion of codes
to capture emerging nuances. Over time, the analysis reached thematic saturation - no new codes
were generated, and existing themes were consistently reaffirmed - indicating that further data

collection would not have significantly altered the findings (275).

Throughout the process, the frequency of key terms was noted to strengthen the reliability and
validity of theme identification. Quotes were grouped into main themes and subthemes based on
recurring content and patterns. To ensure rigor and objectivity, a second researcher
independently conducted a thematic analysis of the data. Both researchers then compared their
findings and collaboratively refined the structure of themes and subthemes until consensus was
reached. The final results were consolidated, with clearly defined categories supported by direct

participant quotes.

Table 5 outlines the step-by-step process used to identify and structure the emerging themes.
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Table 5: Themes and correlating subthemes

First order codes

Mental health issues

Maternal perceptions of mental
health on the dyadic relationship

Themes
Understanding terms like anxiety
and depression

Perceived causes

Bidirectionality

Mentalisation

Subthem es

Stress, worry and sadness

Partner conflict

Family conflict

Poor community support
Lack of trust in the healthcare
system

Lack of resources

Existence of two-way relationship

Routines affected
Developmental delays
Physical growth stunting
Lessened ability to parent

3.4 Results

Participant demographics

The average age of participants was 28 years old. It was found that 73% were single or never

married. Slightly over half of the women had completed grades 8 to 11 and 60% were reportedly

unemployed. Forty-seven percent of the participants were first-time mothers. Women lived with

an average of 7 other people in extended households, mostly in a house (versus a shack), and

73% lived without a partner. No mental health disorders had previously been diagnosed across

participants. Fifty-three percent of the infants were boys, and the average age was 15.4 weeks.

Table 6 shows the sample characteristics of the participants.

Table 6 Characteristics of mothers and their infants (n=15)

Characteristics

# (SD) n (%)

Age (years)

Marital status

28 (8.7)
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Single or single never married 11(73)

Not married but in a marriage-type relationship 3 (20)

Married 1.(7)
Education

Completed grades 8-11 8 (53)
Employment

Unemployed 9 (60)
Parity (child/ren < 18 years)

1 7 (47)

2 2 (13)

3 3 (20)
Previous mental health diagnoses 0(0)
House

How many people live in the house 7(2.7)

Not living with partner in the house 11(73)

Living in a house (vs a shack or a shelter) 10 (67)
Infant

Boy 8 (53)

Age (weeks) 15.4 (6.8)

Eighty percent of the mothers presented with scores indicative of PTSD symptomology. Results
from the EPDS indicated that 67% of these mothers were either moderately or severely
depressed. There was an average of 4 ACEs reported per participant and 67% reported having
been humiliated or physically threatened by an adult in childhood. A further 53% stated that they
did not feel loved or that their family was not close. Thirteen percent had been sexually touched
or raped before the age of 18. Every participant reported that either they or a close family
member was unemployed within the past 6 months, 80% indicated they had too little money for
food, rent or clothes, while 67% reported overwhelming financial debt. Over half (53%) of the
participants disclosed that either they or a close family member suffered from substance abuse
and the same number of mothers said that they had experienced serious conflict with a spouse or
partner in the last 6 months. Fifty-three percent said that if they had a ‘really big’ problem and
needed help with money, the children, or accommodation, there would be no one who could

help. Eighty percent stated that they were either unsure or did feel that the father of their child
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made things harder for them because of the way he acted. PBQ results revealed that 60% of the

group had impaired bonding with their infants. Table 7 shows results of assessments.

Table 7: Analysis of assessments

Assessment Concept %
PCL-5 Posttraumatic stress 30
EPDS Moderate or severe depression 67
ACES Childhood averse events 40 (4 events per participant)

Stress Questionnaire

Support questionnaire

PBQ

Humiliation or physical threat as child
Did not feel loved as a child

Touched or raped as a child

Self or family member unemployved
Toolittle money for essentials as adult
Overwhelming financdial debt

Either she or family member abusing
substances

Recent serious conflict with partner
No one to help ifin serious need

Yes or unsure that father makes things
more difficult

Impaired bonding

67

Focus Group Discussions

The understanding of mental health terminology

Less than half the participants knew what the words ‘anxiety’ and ‘postpartum depression’

meant. However, most of the participants agreed that worry, stress and feeling sad were closely

related. The most frequently repeated word was ‘stress’ when exploring the definitions of these

concepts.

Perceived causes of maternal mental health issues

The following 5 key themes were identified as factors that mothers thought could contribute

towards maternal mental health issues in Soweto:
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1.

Partner conflict: Partners denying paternity was the most prevalent theme. Some
expressed concern for their children as their partners were absent fathers and caused
mothers to feel like they were not coping. In many cases, mothers expressed anger and

feelings of abandonment describing their partners as untrustworthy and unfaithful.

“...like the father of my child said he is infertile, yoh, I lost my mind, I asked him if he’s
infertile, how did I fall pregnant? He insisted he’s infertile and that the doctor told him
so (FGD 2).’

“...you hear men say: ‘she’s still young, I won’t hold her’, and others [partners] finding

an opportunity to cheat while you 're raising his child (FDG 1).’

Family conflict: Female family members and in-laws were said to cause emotional
hardships, and the recurring theme of questioned paternity re-emerged as a source of
conflict. Family environments were described as untrustworthy spaces where women
were treated as liars. Verbal abuse and accusations of the mothers sleeping around caused

emotional distress and a threat to self-identity.

“...in-laws! Have you ever had your in-laws dispute your children’s paternity as if they
were there when you were making love and... controlling the whole thing..? I was
heartbroken... they said ...this baby is not their family which means I’'m sleeping
around (FGD 2).

Poor community support: Discussions revealed that unsupportive community members
were a source of sadness and anxiety. Mothers expressed feelings of judgment as
neighbours would gossip about each other ‘...where we come from they talk; you do
right, they talk, you do wrong, they talk, you do nothing at all, they talk (FDG 2);” and
shout and hit their children: “When they hit them [my children] in the streets, we fight
yoh, it’s bad (FGD 2).
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4. Lack of trustin the healthcare system: Most mothers highlighted concerns relating to the
poor healthcare system available to mothers in Soweto and maintained that there was a
lack of programmes, counsellors and support groups. Most agreed that clinic nurses were
found to be unprofessional and untrustworthy: ’...they [clinic nurses] are rude ...they are
not approachable; that doesn’t develop trust or make it easy for us to have a sit-down

discussion where we talk...where I tell you my business (FDG 2).

They elaborated that these facilities exacerbated the problem of mental health as some
staff members seemed to have a lack of understanding of health care itself: ‘...when I was
pregnant, we were getting tested for HIV, this lady asked me [shouting]: “Is your
boyfriend circumcised?” I was like “what does that have to do with anything?” ... she
shouted: ‘it [his penis] went in without you seeing it?! That means they chowed you

[slept with you] in the dark.” There are so many people in the room, and she’s making a

joke out of me...(FGD 2).

5. Lack of resources: Mothers reported great anxiety regarding the scarcity of food and
clothes which extended to their worries that they may not be able to provide for their

children.

‘Hunger is difficult to deal with. Let’s say you’re pregnant, sometimes you just sit and
think, “what am I going to eat today?” With others the food is simply not there (FGD 2).

‘What makes me anxious is when my baby does not have diapers, that’s when I really get

worried (FGD 1).’

Table 8 offers more detailed quotes from mothers who spoke about their perceptions as to the

causes of maternal mental struggles.

Table 8: Exemplar quotes regarding perceived causes of maternal mental health

Main themes and subthemes

What is “They [anxiety “It’s about when “I think it’s things

‘anxiety’ and depression] someone feels that we go through
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Anxiety
and

depression

and

‘depression’

Perceived

causes

are like if you
don’t get like
support from your
family, partner or
community”

(FGD 2).

Partner conflict

“...how come do
you want to name
my child - you
claimed this isn’t
your child. You
ejaculate Sprite,
right? So, you
don’thave a
child, consider
yourself a man
with no children
who supports
othermen’s
children” (FDG
2).

“...you often hear
men say: ‘she’s
still young, I
won’t hold her’,
and others
[partners] finding
an opportunity to
cheat while
you’re raising his
child” (FDG 1).

“...when you
look at your
child... the father
of my first child
said he is
infertile, yoh, I
lost my mind, I
asked him if he’s
infertile, how did
1 fall

pregnant? He
insisted he’s
infertile and that
the doctor told
him so” (FGD 2).

unsettled and
stressed about
something or life”

(FGD 2).

Family conflict

“...his family and
friends are saying:
‘that’s not your
child.” His mother
supported him and
said her son is
infertile and [she]
would curse me
every day...saying
that I’'m a whore”
(FGD 2).

“The granny once
said to me that I
have an evil
heart...“"We’ll
know after three
months; we’ll look
at the baby’s
hands.” It showed
that they didn’t
believe this child
is their family.”
(FGD 1).

“Have your in-
laws disputed your
children’s
paternity as if they
were there when
you were making
love and they
were controlling
the whole thing?...
I was heartbroken
...they said ...this
baby is not their
family which
means I’'m
sleeping

around” (FGD 2).

when we are
pregnant, things that
give us stress even
after giving birth to
the baby” (FGD 1).

Poor community

support

“...where we come
from they talk; you
do right, they talk,
you do wrong, they
talk, you do nothing
at all, they

talk” (FDG 2).

“ [Neighbours] hit
my child or shoutsat
them” (FGD 1).

“The one thing that
makes you get
stressed and find
yourself crying is
the fact that you
need a lot of things
and you don’t have
anyone to talk to
close by, so you end
up talking to
yourself and crying
and feeling like you
are not a mother or
you are not useful to
your baby” (FGD 1).

Lack of trust in
the healthcare

system

[The nurse]
“...would speak
about me in
front of other
women in the
queue saying: ‘1
heard Patrick
doesn’t want to
report the
pregnancy’ and
other people
would look at
me.” (FGD 1).

“They [clinic
nurses] can’t
keep a secret.
I’d never talk to
anyone; you can
write ten
referrals, I
would never
g0” (FGD 2).

“...when I was
pregnant, this
nurse shouted:
‘Is your
boyfriend
circumcised?...
it [his penis]
went in without
you seeing

it?! That means
they chowed
you [sleep with
you] in the
dark’. She’s
making a joke
outofme...”
(FGD 2).

Lack of resources

“Hunger is
difficult to deal
with in this
world. Let’s say
you’re pregnant,
sometimes you
just sit and think,
‘what am I going
to eat today?’
With others the
food is simply
not there” (FGD
2).

“We are single
parents, so you
just think about
what you’re
going to put
together for your
baby...when my
baby doesn’t
have diapers,
that’s when I get
worried” (FGD

1

“[It’s about]...
finances; that in
most cases you
feel stressed and
not able to sleep
enough is mainly
caused by the fact
that you are not
able to provide”
(FGD 1).
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Maternal perceptions of the effect of mental health on the dyadic relationship

Most participants had a clear understanding of the existence of a bidirectional relationship
between mother and infant. Most mothers acknowledged that their own emotions influenced
those of their infants, and few mothers spoke candidly about how unprocessed emotional distress
could strain the dyad. Others illustrated how stressors - particularly difficult relationships with
partners - appeared to negatively affect their children. There was also widespread
acknowledgement that maternal mood could influence not only emotional attunement but also
daily routines, developmental progress, and even physical health. Most participants seemed to
grasp that sensitive caregiving involves responding to the infant’s cues and discomfort in an
attuned manner. This reflects a degree of mentalisation and the developing insight that mother

and infant are distinct individuals (311).

However, not all mothers were able to maintain this separation. Some appeared to project their
own unresolved emotional pain onto their infants, interpreting the infant’s behaviour as
intentional provocation. One mother described: “My baby loves crying, likes attention. No
matter how much they try to irritate me, I fight to heal...” Another expressed: “...no matter how
hard he tries to destroy me, I fight...once you touch him, you are starting war.” A strong theme
of maternal persecution emerged in these accounts, suggesting the intrusion of past trauma into

the present caregiving experience.

There were also moments that hinted at the intergenerational transmission of disrupted
caregiving models. For instance, one participant reflected: “Yes, just like me [ wasn’t raised by
my mother...with my baby I have that fear that I don’t want to be like my mom... I want to be
there for my children (FGD 2).” This statement points to a conscious effort to interrupt negative
patterns from the past, while also demonstrating the emergence of separateness - a recognition
that the mother is not destined to repeat her own early experiences. Although such reflections
were powerful, there was insufficient data across participants to code a distinct theme of

intergenerational transmission of disrupted parenting.

Refer to Table 9 for the exemplar of quotes regarding perceptions of the effect of maternal

mental health on the dyad.
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Table 9: Exemplar quotes regarding perceptions of the effect of maternal mental health

issues on the dyad

Main themes and subthemes

Maternal
perceptions
on dyadic
relationship

Bidirectionality

Perceptions of
mother’s
emotions
affecting infant

Mentalisation

3.5 Discussion

“For me it’s like when
you’re in love with a
person in a relationship,
when you feel like this
person loves me, you
feel the warmth” (FGD
2).

“IfI am happy, she also
laughs but...when I
shout at her, she cries.
Sometimes she just
cries for nothing. I end
up being irritated and
shout at her then she
keeps quiet and
becomes scared” (FGD

1.

Parental practices

“When my baby cries, I
check what could be the
cause of hertears. It’s
either she’s hungry, if
she doesn’t want to be
breastfed, I try to
change her nappy and I
see what she does”
(FGD 2).

“...Iliterally find a way
to calm him down, be it
dance, jump...I know
there’s certain things he
doesn’t like but I try
them thinking that this
will help...” (FGD 2).

“...even if she were to
cry now and someone
else holds her, once I
hold her, she keeps
quiet at same time, and
it shows that mom is
holding her now”
(FGD 2).

“...I'hadanaltercation
with the baby daddy...
and right there...the
baby cried massively
and wouldn’t
feed...after calming
down, he also did...
there’s a very strong
bond” (FGD 2).

Separateness

“The things that I did
when [ was pregnant
were different, so I
started learning that
we are different”
(FGD 1).

“Yes, just like me I
wasn’t raised by my
mother...with my
baby I have that fear
that I don’t want to be
like my mom... I want
to be there for my
children” (FGD 2).

“...development... baby
needs to exercise, get
his bones going. When
you’re... stressed you’ll
tell yourself that you
don’t want to play with
him, he’ll become lazy,
you’ll think there’s
something wrong with
him...” (FGD 2).

Misattunement &
persecution

“My baby loves crying,
likes attention. No
matter how much they
try to irritate me, I fight
to heal...if she doesn’t
want to stop, I just leave
her there because |
might end up hurting
her” (FGD 2).

“... no matter how hard
he tries to destroy me, I
fight...once you touch
him, you are starting
war. He gets easily
irritated...you will get
your head messed up”
(FGD 2).

“...youare
stressed...you
end up
forgetting
that you have
a child,
...they could
cry. You...
can’t hear the
child...your
mind is not
there” (FGD
1).

Relationship difficulties appeared to be the predominant source of perceived mental health issues

as women spoke of their stresses originating from unfaithful partners denying paternity,

unsupportive families, gossiping neighbours and judgmental clinic staff. At the root of all these

challenges is the concept of distrust. Not only had participants lost faith in people but also in
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their fragile physical environments where women were unemployed and financially insecure

with no resources to contain them.

This finding was underscored by the 80% that reported that they had too little money for
essentials, that 67% said that they were in overwhelming financial debt, and 60% reporting their
own unemployment, indicating reported financial strain. This ties in with the idea that absent
fathers, due to paternity denial, not only break the trust in the parental relationship but also
increase stress as mothers are denied the ability to claim maintenance (312) and have the
pressure of being a single, often unemployed parent (313). Nduna et al., 2011 (314), found that
undisclosed paternal identity affected 31.5% of the sample in families in Alexandra Township,
South Africa. Children also suffer as a result - not only are they denied paternal ancestral
protection, (312) but the abandonment issues, loss of identity (315,316) and blame towards the
mother (317) are bound to have adverse psychological consequences on the mother-child
relationship. In the Nduna et al., 2011 (314) study, mothers reported that a further breakdown in
trust stemmed from mothers-in-law who supported their sons in evading responsibility as fathers.
Mothers reported feeling isolated and rejected, with reduced emotional support - all of which

have strong associations with the onset of depression (318).

Many mothers described their living environments as uncontained and abusive, with frequent
experiences of adverse childhood events (ACEs) before the age of 18. Participants commonly
reported feelings of humiliation, physical threats, and emotional neglect. These traumatic
backgrounds are closely linked to the substance abuse issues reported by many participants,
reflecting well-documented connections between ACEs and later substance abuse (294).
Furthermore, the reported feelings of self-blame, strong negative self-beliefs, anger, guilt, and
shame should be considered in the context of this particularly depressed group of women where
67% reported moderate to severe depression. Findings can be interpreted in light of Freudian
theory particularly as articulated in ‘Mourning and Melancholia (319),” which suggests that
depression is linked to unexpressed, often repressed, rage associated with unresolved grief and
mourning. This framework posits that in melancholia (depression), the loss of an object is
unconsciously experienced as a loss within the ego itself, leading to a harsh and self-critical
superego. This internalised critique is often seen as stemming from the introjection of an overly

critical or rejecting parental figure from early development, where aggression that would
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normally be directed outwards towards the lost or frustrating object is instead turned back upon
the self. Many participants described feeling overwhelmed by worry and sadness, highlighting
the profound emotional impact of their experiences. These emotions may have been intensified
by groupthink dynamics within their social environments - particularly in close-knit or high-
pressure communities - where dissent or emotional vulnerability is discouraged, and dominant
narratives of blame or failure are accepted without question. Such social conformity can amplify

internalised shame and inhibit emotional processing, further entrenching depressive symptoms.

Depressed mothers have been found to be less sensitively attuned to their infants (298) as are
traumatised mothers who tend to see their children more negatively, such as viewing the
relationship with the child to be disappointing or dysfunctional or being distressed in the parental

role (320,321). This could have detrimental effects on the dyad.

In the present study, the section ‘maternal perceptions of the effect of mental health on the
dyadic relationship’ appeared less developed in comparison to preceding sections. This was due
to the limited data that emerged on this theme during analysis. Findings were intentionally
reported in proportion to the strength and frequency of themes derived from the data. There was
little narrative or explicit evidence from participants that would have allowed for deeper analysis
or expansion of this subsection without over-interpreting the data. In spite of this, some mothers
maintained healthy bonds with their infants, while others, burdened by past and present trauma,
experienced dyadic relationships marked by distrust and feelings of maternal persecution. This
was supported by the high rates of postpartum health issues and impaired bonding as evident in
the results from the PBQ. We found that some participants believed that their infants were
attempting to provoke conflict intentionally. This persecution reflected the deep-seated intra-
psychic trauma that some mothers had, projecting feelings onto their newborns; with the
compromised ability to see themselves as separate from their infants and thus formation of
insecure bonds (322). The term ‘primary maternal persecution’ has been coined by Raphael-Leff,
2010 (323) whereby the theorist looked into mothers’ subjective experiences of child rearing and
explored their subjective experiences of feeling trapped. Unconsciously the infant represents
split-off enraged and/or deprived parts of herself stemming from her early experiences of the
manner in which she was raised, which affects her own parenting style (3). As attachment theory

suggests that the internalisation of our early relational experiences influences how we participate
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in the social world (324), the effect of post-Apartheid socioeconomic inequalities could be
evident in mothers from low-income communities who feel financially and emotionally unready

to have children and could be vulnerable to ‘primary maternal persecution’ (325).
3.6 Limitations

This study, while offering rich and contextually grounded insights into maternal mental health, is
not without its limitations. One key limitation lies in the interpretative nature of qualitative
research, particularly in relation to the positionality of the research team. As researchers, we
inevitably bring our own biases, cultural frameworks, and professional training into the
analytical process. My own training as a psychologist within a psychodynamic framework may
have influenced how I interpreted and organized the qualitative data. Although reflexivity and
the involvement of a second independent analyst were used to reduce subjectivity, the

interpretive nature of thematic analysis remains shaped by the researchers’ worldviews.

Another limitation concerns the representativeness of the sample. While the sample size was
appropriate for a case-oriented qualitative inquiry, and saturation was reached, the findings
cannot be generalized to the broader population of mothers in South Africa. The nature of focus
group discussions (FGDs) also brings additional complexity. Group dynamics may have
influenced participants’ willingness to share openly, or led to certain voices dominating the
conversation, thereby affecting the breadth of perspectives captured. Moreover, the FGDs were
conducted in local vernacular languages and later translated into English. Despite efforts to
maintain fidelity to participants’ expressions, some meaning and cultural nuance may have been

lost in translation.

A further contextual limitation relates to the overwhelming socio-economic and relational
stressors described by participants. The women in this study lived in environments marked by
poverty, unemployment, food insecurity, inadequate housing, and strained relationships. These
chronic stressors were central to their lived experience and frequently shaped how they spoke
about their mental health. While clinical screening tools such as the EPDS and PCL-5 were used
to identify symptoms aligned with depression and PTSD, the qualitative data often reflected
distress as a rational and adaptive response to systemic hardship, rather than a clinical pathology

er se. Participants rarely used diagnostic language such as “depression” or “anxie instea
Part t 1 dd tic | h as “d ” or ¢ ty,” instead
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referring to their experience as “stress,” rooted in daily survival. As such, interpreting their
narratives strictly through a Western clinical lens may risk misrepresenting their reality. It is
therefore important to understand the effects of maternal mental health on caregiving not solely
as outcomes of psychiatric disorders, but also as expressions of chronic and unrelenting
environmental stress. Future research and interventions would benefit from embracing locally
meaningful frameworks - such as stress relief or well-being promotion - that address social

determinants alongside clinical symptomatology.
3.7 Conclusion

This study uniquely explored mothers’ perceptions of mental health in Soweto and how
emotional distress affects the mother-infant relationship. The findings highlight a need for
community-based interventions - such as programs led by trained counsellors, peer support
networks, or trusted local figures - that help mothers process trauma and build emotional insight.
Initiatives that help link past experiences to present emotional responses could strengthen
maternal self-awareness and reduce unconscious emotional projection onto infants, promoting
healthier attachment. The study also highlights that clinical or psychological interventions alone
are not enough. Pervasive poverty, housing insecurity, unemployment, and partner absence
deeply shape maternal distress and caregiving. Therefore, broader policy changes are urgently
needed, including stronger social safety nets, access to dignified work, affordable housing, and

the enforcement of paternity responsibilities.

To truly support mothers and children in urban townships like Soweto, multi-level responses are
essential - combining mental health support with structural interventions that address the root
causes of distress. Investment in such integrated approaches is critical for breaking cycles of

intergenerational trauma and fostering secure, trusting relationships from the earliest stages of

life.
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CHAPTER 4
Describing the synchrony of visual attention and facial expression between mothers and their

infants in a poorly resourced setting

“Where the mother dances, the child finds the rhythm”

West African proverb

99



4.1 Introduction

Infant brain development (326) school performance (327), socio-emotional growth (328,329),
affect regulation, (330) and psychopathology (163) hinge on the vital role of early coordinated
interactions between mothers and their infants (331). From a dynamic systems perspective
(332,333) both mother and infant contribute to the interactive system’s organization through

moment-to-moment regulation of behaviours such as visual attention and facial expressions (68).

Facial communicationis a ‘dance’ of ongoing coordinated adjustments of timing and patterns of
action and affect between engaged dyads; and is known as mother-infant synchrony (62). It is
believed that a moderate degree of synchrony is a sign of adaptive mother-infant interactions and
predicts social connectedness, regulation (334) and positive outcomes in children (51,62,69). A
heightened (58,91) or lowered degree of synchrony (162,176) pose difficulties for infant

development.

Typically, to investigate the social relatedness between mother and infant, the video stream of
each partner's behaviour in face-to-face communication has been filmed, micro-analysed and
micro-coded to quantify the parameters of the ‘dance’ between mother and infant (2,335).
Researchers differentiate between matching behaviours [the occurrence of the same behaviours]
and the degree of synchrony [changing behaviour relative to the individual’s partner (57). Micro-
coding salient behaviours of mother-infant interactions works like a ‘social microscope’ to

identify behaviours that underpin synchrony with a more precise lens (64).

Previous research on mother-infant interaction has frequently been conducted in clinical or
structured environments, such as hospitals, where data collection typically involves a third-party
observer or videographer. While these settings allow for control and standardisation, they may
compromise ecological validity by influencing maternal behaviour and reducing the naturalness
of interactions through social desirability bias, for example (77). To address these concerns,
more recent studies have employed wearable head-mounted cameras to capture first-person
perspectives of parent-infant interactions within the home environment (75). This approach

offers several advantages, including the elimination of a third-party observer and increased
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ecological validity, potentially allowing for a more accurate depiction of spontaneous non-verbal

and affective exchanges.

Despite their unobtrusive design, these devices may still introduce a degree of behavioural
reactivity (271,336) particularly in early phases of filming, as mothers may become more
performative and infants more distracted or curious. Studies have attempted to mitigate this by
including acclimatisation periods and promoting naturalistic play, though residual observer
effects may persist. Additional methodological concerns reported in the literature include
technical constraints such as limited field of view, missed footage when participants move out of
frame, and practical issues related to lighting and battery life. These findings suggest that while
head-mounted cameras offer important methodological improvements for capturing naturalistic
dyadic interaction, researchers must remain attentive to their limitations and carefully consider

these trade-offs in study design and interpretation.

Prior research on synchrony has concentrated on facial interactions in four-month-old infants, as
this age represents the peak of the social development phase. At this stage, gaze serves as the
primary means of interpersonal connection (337) situated between touch and play in its
significance (64). At this developmental phase, infants scan faces by identifying the most
emotionally meaningful areas - the eyes and mouth (338,339). Infants exhibit a heightened
sensitivity to the direct gaze of their mothers, particularly engaging in reciprocal eye contact as
early as three months of age (120). They also start to discriminate between concrete emotions

and show a preference towards happy facial expressions (340,341).

Behaviours and interaction processes differ across cultures (173,342). Research suggests that
caregivers from Western cultures use vocalisation, object presentation and gaze in more
coordinated sequences versus parents from societies that may attribute more value to their
communities such as in Africa and the Middle East (343). Some literature gives evidence that
African communities provide less gaze, less voice and object use, and add more bodily

movement in mother-infant interaction (174) but there is little supporting evidence.

The coordination of mother-infant interaction has been studied extensively in first-world

countries in communities that are Western, educated, industrialised, rich and democratic
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[WEIRD, (344)]. Thus, results may not be relevant to low-income or culturally diverse
environments (345) resulting in paucity of research in poorer, African communities (346). To
illustrate this, Tomlinson et al., 2014 (347) wrote about differences in the knowledge about
infant mental health in poor and wealthy countries and reviewed studies focusing on dyadic
interaction and their outcomes, only to find that less than 2.5% of all reviewed work published;
comprised data from low- to middle-income countries where 90% of the world’s infants reside

(347,348).

A poor socio-economic environment, common for many South Africans, is often marked by
poverty, unsupportive social structures, and abuse (349). These factors can hinder a mother's
ability to meet the needs of her infant (28) as she may be physically or psychologically less
available to her child. These environments are therefore linked to suboptimal developmental
outcomes (350). To address these gaps, this study explores the real-world, home-based dynamics
of mother-infant interaction using head-mounted camera (271) technology in a low-income
South African setting. Specifically, we examine the visual attention and facial expressions of
mothers and their four-month-old infants to assess the frequency, duration, and likelihood of
coordinated (synchronous) behaviour. Based on the literature on synchrony and early
development (351), [ hypothesise that (1) mothers will exhibit a higher frequency and longer
duration of positive facial expressions and direct gaze toward their infants compared to infants
toward mothers; (2) both mothers and infants will engage in matched behaviours (e.g., mutual
gaze, mutual smiling), but mothers will more frequently lead these matched behaviours than
infants; and (3) the probability of synchronous behaviours occurring within a three-second
window will be significantly greater than chance, indicating temporal coordination. These
hypotheses are informed by prior research indicating that synchrony is typically initiated by
caregivers and that four-month-old infants are particularly responsive to facial and visual cues,

especially in naturalistic settings.
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4.2 Methods

Setting and participants

This research was nested within the PLAY (Play, Love and You) study, a randomised controlled
trial conducted at the SAMRC/Wits Developmental Pathways for Health Research Unit
(DPHRU) at the University of the Witwatersrand. The PLAY study aims to improve infant
development by enhancing maternal self-efficacy through behavioural feedback, content
provision, and supportive guidance. Mothers were recruited shortly after delivery (within 3 days)
at Chiawelo Community Healthcare Centre and Lilian Ngoyi Clinic in Soweto, South Africa.
Eligible participants resided in Soweto, were aged 18 or older, had delivered a full-term,
singleton infant, were the primary caregiver, and could travel to the Chris Hani Baragwanath

Academic Hospital (with transport reimbursed).

Participants in the current study were drawn from both the control and intervention arms of the
PLAY trial. Mothers in the control group received the Road to Health booklet and the Side-by-
Side services offered by the National Department of Health. These resources are grounded in
knowledge pillars of love, nutrition, healthcare, protection, and extra care, and support caregiver -
healthcare collaboration by tracking child growth. In addition, control participants received
bimonthly telephone check-ins offering health referrals and were invited to participate in

anthropometric, developmental, interactional, and movement assessments every four months.

Mothers in the intervention group received the same core information on bonding, breastfeeding,
and play, but delivered through weekly sessions over a 12-month period with greater support on
breastfeeding within the first 4 months. Additionally, the behavioural feedback intervention
component (which was designed to improve self-efficacy) only occurred after the 4-month visit.
Importantly, headcam data analysed in this study were collected when infants were four months
old - meaning only a third of the intervention had been administered at that point. As both groups
had been exposed to similar content by this stage, albeit via different modes of delivery, the
differences in maternal behaviours between the groups were likely negligible. This partial

exposure and content similarity suggest that any influence of group allocation on mother-infant
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interactions observed at four months would have been minimal. This study included PLAY

participants who had valid headcam data at the 4-month assessment point (n = 57).
Ethical clearance

This study was approved by the University of the Witwatersrand’s Human Research Ethics
Committee (clearance no: M220886 - PLAY study and M220787 - sub study). Participants
provided informed consent to participate; and gave permission for their video footage to be

collected and shared with the research team for analysis.
Data collection

Demographic data were collected at enrolment. Each mother reported her age, relationship
status, level of secondary and tertiary education, employment status, socio-economic status,
household density and gender of her infant. Socio-economic status (SES) was estimated by
asking mothers 13 questions about their access to electricity, refrigeration, stove, vacuum
cleaner, washing machine, Mnet decoder for television streaming, DVD player, motorcar,
television, landline telephone, mobile telephone, computer or laptop, and internet access and
calculating a summative score / 13. These factors are proven to be valid in the economic
evaluation of the household and are responsive to fluctuations over time (255,256). Additionally,
household density was computed by dividing the reported number of individuals in a household
by the total number of rooms for sleeping in the dwelling. Furthermore, we asked mothers about

their infants in terms of gestational weeks at delivery and sex of their children.

Headcam data were collected when infants were four months old, whereby mothers and infants
were each given a head-mounted WearCams camera manufactured by UCam 247. The cameras
recorded audio and video in AVI format. The devices had a resolution of 1280 x 720, a field
view of 85 degrees and a frame rate of 30 frames per second and were specifically designed and
developed for mother-infant observation following piloted work in the United Kingdom and
South Africa (75,271). Skinner et al., 2023 (270) discuss analyses of the improved performance
of these wearable cameras for researching parent-child interactions as opposed to older models.
Specifically, they discuss how newer models offer enhanced features such as higher resolution,

improved battery life and storage capacity, reduced size and weight and wider field of view and
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image stabilisation. A research assistant demonstrated how to use the headcams during home
visits. Mothers were asked to place a headcam on their infant’s forehead and then to put one on
her own forehead and to record at least three 3-minute clips of her interacting with her infant
during free play at home within a one-week period (75). I requested 3 minutes of recording to
ensure we had enough time for coding, as the standardised duration for micro-analytic coding of
videotape is set at 150 seconds for statistical purposes (61,95) and interactions achieve good test-
retest reliabilities (161,352). After seven days, the cameras were collected, footage was
downloaded and converted into MP4 files and saved. The use of these headcams was previously

found to be feasible and acceptable in a South African setting (271).
Data processing and coding

Video processing started with the downloaded MP4 files of three-minute interactions between
mothers and their infants. The amount of light, the angles of head-mounted cameras and the
clarity of the images were considered as criteria to determine the acceptability of each video. For
the footage to be usable, both mother and infant had to be clearly visible with the appropriate
levels of luminosity in order to capture micro behaviour such as direction of gaze and the
subtleties of affect shown in the expressions on faces. Since mothers were asked to record
themselves more than once in the week, the first usable three minutes of uninterrupted footage

were selected for analysis, ensuring an unbiased sampling of footage.

After selection, 57 matched videos of mothers and infants were available for analysis. After
aligning the timing of each video using the software syncing feature (Adobe Premiere Pro ®)
based on audio, the two videos were placed side by side on the screen with a split screen view.

Any unsynchronised portions were trimmed and deleted.

Detailed second-by-second micro-coding of maternal and infant behaviours was conducted using
video footage to assess visual attention and facial expression. Coding followed the Mental Health
Intergenerational Transmission Process [MHINT Manual, (277)]. Manual and employed the
Observer XT 16® software by Noldus Information Technology in Wageningen, The Netherlands
(90). Separate behavioural codes were applied to mothers and infants, with additional modifier

codes (277,278) capturing details such as direction of gaze (e.g., to each other, to distractions, to
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objects or others in the room) and facial expressions (e.g., neutral, positive, concentration, smile,

alert/worried, disgust).

Observation of gaze direction was chosen because it is fundamental to assessing joint attention,
shared engagement, and withdrawal in mother-infant interactions (51,57). It provides a direct
measure of the dyad's attentional focus and their capacity for intersubjective engagement. The
selected facial expressions were derived from the Baby Facial Action Coding System
[BabyFACS, (179)] and the broader literature on infant and adult affect displays (353). These
particular expressions were chosen because they represent a core set of universal emotional
signals relevant to early social communication and are reliably discriminable in infant and adult

faces.

A two-pass method was used whereby the first video viewing focused solely on the mother’s
behaviour for coding until completion, and in the second viewing the behaviour of the infant was
coded. To demarcate the beginning and end of each behaviour in each video, a time-stamp was
assigned, for instance, if the infant glanced at a distraction, and then shifted attention to another
point of focus, the behaviour “infant gaze at distraction” was time-stamped until the transition
occurred (279). In the instance where the coder could not see the infant’s face or eyes on the
screen, likely because of poor video quality or the camera failing to capture the face at a
particular moment, it was recorded as ‘not possible to code infant visual attention.’ This
approach was applied to all focus behaviours exhibited by the mother and the infant. The entire
duration of the mother—infant interaction was thus exhaustively coded, and the Observer XT 16
® software stored the time-stamped behaviours and modifiers for each participant. Figure 5
shows an example of output data and coded behaviour for mother-infant visual attention and
facial expressions. The coloured blocks are visual representations of the number and duration of

each behaviour as seen in Observer XT 16 ® (90).
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Figure 5: Example of micro coded data on the behavioural domains of visual attention and facial
expressions for mother and infant with timestamps

Reliability

After extensive training on Observer XT 16 ® (90) on how to code behaviours and to apply
modifiers to visual attention (354) and facial expression (355); I coded all videos (SC), and a
second researcher (Prof Rebecca Pearson at Manchester Metropolitan University, psychology
department) re-coded a third of these videos to assess reliability at the start and then at the end of
the coding project (to allow for coding drift). The aim was to see if both coders identified the
same actual behaviours, the frequencies, and durations of each. Inter-rater reliability (356) was
conducted, and the duration/sequence comparison method was used, with a two second
tolerance. To establish whether two observations coincided, this approach examined the
alignment of temporal spans between events (351). When comparing the simultaneous

observations of mother and infant, the time intervals in an observation where no event was
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scored for a particular behaviour, were taken into account. These gaps between behaviours
served as the basis for comparison. To establish a comparative framework, I opted for the time-
based intersection method, which involved comparing the video segments that both coders
scored. This approach facilitated the comparison of observations of varying durations, focusing
solely on behaviours occurring during the shared time span. I used Cohen’s Kappa coefficients to
gauge levels of inter-rater reliability (356). After an analysis of all the video segments (n=57) I
found an average Cohen’s Kappa coefficient of 0.71 (range 0.65 to 0.89). Bakeman and Quera,
2011 (357) emphasise that point-by-point agreements - typically reflected in Cohen’s kappa

values above 0.60 - are considered robust and sufficient for complex behavioural coding.
Statistical analysis

All plots and variable summaries were completed using R v4.4.0 (2024). Demographic data were
summarised using frequencies (percentages) for categorical variables, and median and the 1st

and 3rd quantiles [median (Q1, Q3)] for continuous variables.

Mother—infant interactions were measured in terms of frequency, duration, and temporal
parameters (69). Our research focused on examining the frequency (freq), mean duration (MD),
total duration (TD) and lag sequential analysis (LSA) of visual attention and facial expressions

within these interactions.

In terms of frequency analysis, I calculated the percentage of total recording time for each
partner in a dyad for each coded facial expression and visual attention behaviour [100 * (total
duration of a behaviour / total recording time)]. The total recording time included time when
there was no codable visual attention or where faces could not be seen to code facial expressions.
While the specific behavioural content of non-codable periods remains unknown, their inclusion
ensures that the calculated proportions and rates accurately reflect the true relative frequency of
observable behaviours within the entire recorded observational window, thereby offering a more
truthful representation of the dyadic interaction. This approach aligns with best practices in
observational research aiming for ecological generalisability (357). For each group (mother or
infant) and coded behaviour combination, the percentages were summarised using median (Q1,
Q3). For plotting purposes, the data are shown as box plots (Q1, median, Q3) with Tukey

whiskers [extending the lower whisker from Q1 by Q1 minus 1.5 * interquartile range (IQR) or
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to the minimum value (whichever comes first), extending the upper whisker from Q3 by Q3 plus
1.5 * interquartile range (IQR) or to the maximum value (whichever comes first)]. The individual

data points were then overlaid over the box-and-whisker plots.

To characterise mother and infant interactions for the duration analyses, we calculated the MD
and TD of different visual attention points and facial expressions. Mean duration of behaviour
was defined as the average amount of time each incident of visual attention and facial expression
lasted (e.g. each smile occurred for an average of 3s). The total duration of a behaviour was
calculated by multiplying the mean duration for the behaviour by the number of times that the
behaviour occurred over the recording period (e.g., if there were five smiles, with a mean
duration of three seconds, over the entire duration of the video clip then, the total duration would

be:3*5 =155).

Using lag sequential analysis, [ wanted to determine who was “leading” the interaction and who
was ‘following’ in both the visual attention and facial expression domains by analysing the
probability of the infant or the mother leading the occurrences of matching behaviours within a
time frame of three seconds. Lag analysis was performed to determine the ongoing coordinated
adjustment of the timing and patterns of actions and affect between engaged dyads in an
interaction, defined as synchrony (62). This would assist us in seeing if mother and infant were
both responsive to shifts in each other's behaviour and would assist with exploring interactional
patterns of these dyadic relationships in low-income cohorts. Stern (86), Beebe (84) and Cohn
and Beebe (85) have observed that the interval between the commencement of an individual's
actions and the commencement of their partner's actions typically falls within the range of half a
second and thus, time-series analyses and lag times of 3 seconds in sequences have been used
and have defined synchrony (94). This 3-second window is a commonly adopted standard in
micro-analytic observational research to encompass both immediate reciprocal exchanges and
short-term contingent behavioural chains that define interactional synchrony beyond mere
simultaneous occurrence (358). Observer XT 16 ® software was used to generate the probability
of the mother or infant leading a matching behaviour for each facial expression and visual
attention behaviour, and the data were then exported from Observer XT 16 ® into R v4.4.0. For
each group (mother or infant) and coded behaviour combination, the probability of the infant

leading and the probability of the mother leading were summarised using median (Q1, Q3). For
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plotting purposes, the data are shown as box plots (Q1, median, Q3) with Tukey whiskers. The

individual data points were then overlaid over the box-and-whisker plots.
4.3 Results
Feasibility issues

Assessing data collection feasibility revealed several challenges with headcam availability and
functionality. Starting with 20 headcams, 10 malfunctioned, leaving only 10 operational units.
However, this did not interfere with data but increased time taken for data collection, which
ended up being 524 minutes of video footage. Replacements were impossible to procure as the
supplier of the WearCam stopped production. Despite detailed usage instructions given to
participants, improper camera use resulted in 35% of footage being positioned poorly. Exposure
inconsistencies were caused by frequent blackouts and houses with limited windows. This led to
14% of videos included in the analysis having suboptimal (yet acceptable) lighting conditions.
Consequently, approximately 20%-25% of the total recorded video footage was deemed un-
codable for detailed visual attention and facial expression analyses, with 75%-80% remaining

codable.
Demographics

The average age of study participants was 30 years. Forty-four percent of the participants
identified as single or never married. Seventy percent of the participants had completed grades 8
to 12. The unemployment rate during the data collection period was substantial at 79%. Notably,

63% of the infants within the dyads were boys. See Table 10 for sample characteristics.

Table 10: Demographic characteristics for mothers and their infants
Characteristic Overall

(N =57 dyads)

MOTHERS
Age (years) [Median (QI1, Q3)] 30.0 (28.0, 33.0)
Access to: [n (%)]

Home electrical connection 56 (98%)
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MNET/DSTV/satellite TV
Internet
Access to household items: [n (%)]
Computer (laptop)
DVD player
Fridge
Motorcar
Stove
Telephone (cellphone)
Telephone (landline)
Television
Vacuum cleaner
Washing machine
Socioeconomic score [Median (Q1, Q3)]
Household: [Median (Q1, Q3)]
Number of people in the home
Number of people per bedroom
Education: [n (%)]
Completed secondary school
Employment: [n (%)]
Ever had a job
Currently have a job
Ever been unemployed
Current relationship status: [n (%)]
Single
In a relationship

Living with a partner

40 (70%)
41 (72%)

23 (40%)
18 (32%)
54 (95%)
22 (39%)
56 (98%)
57 (100%)
1 (1.8%)
53 (93%)
4 (7.0%)
33 (58%)

8.0 (7.0, 9.0)

5.0 (4.0, 7.0)
2.5(1.5,3.0)

40 (70%)

38 (67%)
12 (21%)
34 (60%)

25 (44%)
15 (26%)
12 (21%)
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Married 5 (8.8%)
INFANTS
Gestational age (weeks) [Median (QI, Q3)] 39.0 (38.0, 40.0)
Sex: [n (%)]

Female 21 (37%)
Male 36 (63%)
Video footage

A total of 37 871 seconds [median (Q1, Q3): 180 (168, 180) seconds per dyad] of footage
depicting interactions between mothers and their infants were coded and micro-analysed from

moment to moment.
Visual attention frequency

Figure 6 illustrates the percentage of time spent that visual attention was directed on each focus

point for infants and mothers.

Generally, infants showed a greater range of time spent on different points of focus than mothers,
who typically stayed focused on their infants. This indicates mothers were more visually

attentive to their infants, while the infants' visual attention was more scattered.

Infants directed their visual attention towards their mothers for 47% (24, 74) of the recorded
time, whereas mothers spent almost the entire duration [92% (79, 96)] of each interaction with
visual attention on their infants. A notable percentage [17% (8, 33)] of the interaction was spent
by infants looking at distractions in the environment, while mothers spent 1.8% (0, 5.5) of their
time at distractions. Visual attention was infrequently directed at focus objects (i.e.: toys) or

other people.
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Figure 6: The percentage of time spent with visual attention on each focus point for infants and
mothers (57 dyads)
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Facial expressions frequency

Figure 7 shows the percentage of time that mothers and infants showed different facial

expressions.

Generally, facial expressions for mothers were more positive than those of the infants, such that
infants smiled much less frequently than mothers [Infants: 9% (1, 23) versus mothers: 59% (32,
76)]. The most frequent facial expression in infants was a neutral expression, accounting for 34%
(16, 48) of each interaction. In contrast, mothers spent only 4% (0, 11) of each interaction with a
neutral expression. Other facial expressions were not frequently observed and thus are not
reported on. It does, however, bear noting that the faces of the infants and mothers were not
visible to code facial expressions for a large percentage of recording time [infants: 31% (13, 49),

mothers: 26% (11, 41)].
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Figure 7: Percentage of time that mothers and infants showed with different facial expressions.
Only mothers could engage in “Mock surprise”
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Visual attention (mean duration and total duration)

Table 11 shows mean durations, number of occurrences, and total durations for visual attention
for infants and mothers. Two behaviours, namely visual attention towards each other and visual
attention towards a distraction, are discussed below. Times and occurrences for the other visual

attention behaviours were negligible and are not discussed further.

The mean duration that infants looked at their mothers was 8.8 seconds (4.3, 13.6), and it was the
most frequent visual attention behaviour [on average 7 occurrences per interaction (5, 11)], with
a total duration of 75.2 seconds (37.2, 121.1). For mothers, looking at their infant was also the

most common visual attention behaviour such that the mean duration for mothers looking at their
infants was 34.2 seconds (18, 57.7), and it was the most frequent visual attention behaviour [on

average 4 occurrences per interaction (3, 7)], with a total duration of 146.7 seconds (116, 168.3).

The mean duration of time spent by infants looking at distractions was 4.2 seconds (3.1, 8.2),
while mothers spent far less time than their infants looking at distractions [1.8 seconds (0, 3.5)].
Similarly, whereas infants engaged in an average of 6 episodes (3, 10) of looking at distractions
per recording, mothers looked at distractions for on average 1 episode (0, 3) per interaction.
Thus, the total duration for looking at distractions for infants was 27.7 seconds (13.6, 48.8), and

for mothers was 3.3 seconds (0, 10).

Table 11: Mean durations, number of occurrences, and total durations for visual attention of
infants and mothers (n = 57 dyads)

Behaviour Mean duration Number of Total duration
[Median (Q1, Q3)] occurrences [Median (Q1, Q3)]
[Median (Q1, Q3]
INFANTS
Look at distraction (s) 4.2 (3.1,8.2) 6 (3, 10) 27.7 (13.6, 48.8)
Look at focus object (s) 0(0,6.1) 0(0,2) 0(0,15.3)
Look at mother (s) 8.8 (4.3,13.6) 7(5,11) 75.2(37.2, 121.1)
Look at other child (s) 0(0,0) 0(0,0) 0(0,0)

(sibling or cousin, friend)

Look at other person (s) 0(0,0) 0(0,0) 0(0,0)
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No visual attention (s) 0 (0, 0) 0 (0, 0) 0(0,0)

Not possible to code 3.1(1.7,5.5) 3(1,5) 9 (3.6, 20.9)
visual attention (s)
MOTHERS

Look at distraction (s) 1.8 (0, 3.5) 1(0,3) 3.3(0,10)
Look at focus object (s) 0 (0, 0) 0(0,0) 0(0,0)
Look at infant (s) 34.2 (18, 57.7) 4(3,7) 146.7 (116, 168.3)
Look at other child (s) 0 (0, 0) 0 (0, 0) 0(0,0)
(sibling or cousin, friend)

Look at other person (s) 0(0,0) 0(0,0) 0(0,0)
No visual attention (s) 0(0,0) 0(0,0) 0(0,0)
Not possible to code (s) 2.4 (1,4.1) 2(1,3) 4.3 (1.5,11.7)

visual attention (s)

Facial expressions (mean duration and total duration)

Table 12 shows mean durations and total durations of facial expressions of infants and mothers.
Two facial expressions, smiles, and neutral expressions, are discussed below. Results for other
facial expressions were too infrequent to warrant discussion. As noted for the frequency data for
facial expressions, infants’ and mothers’ faces were not visible for relatively long periods during
the recording time [TD; infants: 45.6 seconds (21.3, 75.3), mothers: 40.3 seconds (16.8, 71.9)].
Both a relatively high occurrence and a relatively long mean duration per occurrence contributed

to the high total duration for the ‘face not visible’ coding.

The mean duration for infants smiling was 3.8 seconds (1.4, 5.7), and it occurred on average 4
times per interaction (1, 8), giving a total duration of 15.1 seconds (1.7, 42.2) for the behaviour.
Smiling was the most common facial expression shown by mothers, such that the mean duration
for mothers smiling was 9.6 seconds (6.5, 17.8), and it was the most frequent facial expression

[on average 7 occurrences per interaction (6, 11)], giving a total duration of 90 seconds (55.1,

130.2) for the behaviour.
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Infants spent a mean duration of 5.8 seconds (4, 7.2) displaying a neutral expression, at a median
(IQR) of 8 occurrences (5, 12) per recording period, yielding a total duration of 57.8 seconds
(26.9, 85). The display of a neutral expression was thus the dominant expression of all the
codable facial expressions when the face was visible. As we have already noted, the dominant
facial expression of mothers was smiling, and so there were few instances when a neutral
expression was observed during the recording period [median of 2 occurrences per interaction (0,
5)], and each occurrence was maintained for a short period [2.2 seconds (0, 3.5)], and therefore

the total duration for having a neutral expression was short [6.1 seconds (0, 20.2)].

Table 12: Mean durations, number of occurrences, and total durations for facial expressions for

infants and mothers (n = 57 dyads)

Behaviour Mean duration = Number of occurrences Total duration
[Median (IQR)] [Median (IQR)] [Median (IQR)]

INFANTS
Alert/worried (s) 0(0,1.4) 00, 1) 0(0,1.5)
Concentration (s) 1.5(0,4.3) 1(0,2) 1.7 (0, 9.8)
Disgust (s) 0 (0, 0) 0 (0, 0) 0 (0, 0)
Negative (s) 0 (0, 1.8) 0(0,1) 0(0,2.5)
Neutral (s) 5.8(4,7.2) 8(5,12) 57.8 (26.9, 85)
Positive (s) 1.9 (0, 2.4) 2(0,5) 3.5(0,11.7)
Smile (s) 3.8(1.4,5.7) 4(1,8) 15.1 (1.7,42.2)
Surprise (s) 0 (0, 0) 0 (0, 0) 0 (0, 0)
Face not visible (s) 523.4,7.8) 7(3,12) 45.6 (21.3,75.3)
None of the above (s) 0(0,0) 0 (0, 0) 0(0,0)

MOTHERS
Alert/worried (s) 0(0,0) 0 (0, 0) 0(0,0)
Concentration (s) 0 (0, 0) 0 (0, 0) 0 (0, 0)
Disgust (s) 0(0,0) 0(0,0) 0(0,0)
Mock surprise (s) 0(0,0) 0(0,0) 0(0,0)
Negative (s) 0(0,0) 0 (0, 0) 0 (0, 0)
Neutral (s) 2.2(0,3.5) 2(0,5) 6.1 (0,20.2)
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Positive (s) 1.4 (0, 3.1) 2(0, 4) 2.6 (0, 10.5)

Smile (s) 9.6 (6.5,17.8) 7(6,11) 90 (55.1, 130.2)
Surprise (s) 0(0,0) 0(0,0) 0 (0, 0)
Face not visible (s) 5.2(3.2,8.7) 6 (4,92) 40.3 (16.8,71.9)
None of the above (s) 0(0,0) 0(0,0) 0(0,0)

Lag sequential analysis

Visual attention and facial expression synchrony were analysed by calculating the probability of
infant and mother matching behaviours within a time frame of 3 seconds. In general, the
probability of behavioural synchrony was low for all visual attention and facial expressions with
sufficient data to analyse (visual attention: looking at each other and looking at a distraction,;
facial expressions: smiling and having a neutral expression). In addition, where there was

synchrony of behaviours, it tended to be the infant following the mother.

Effective sample sizes for specific lag sequential analyses varied across behavioural sequences,
as indicated by differing n values. This variability reflects both the frequency of particular
behaviours within dyads and the availability of codable footage. Since lag sequential analysis
depends on the presence of identifiable antecedent and target behaviours, sequences involving

infrequent events were only analyzable in dyads where these behaviours occurred.

Figure 8 illustrates the visual attention lag sequence between mothers and infants when looking
at each other. When the infant led the interaction and looked at the mother, the median (IQR)
probability that the mother would then look back at the infant within 3 seconds was 0.00 (0.00,
0.12). There was a probability of 0.25 (0.00, 0.41) for when the mother led the interaction and

looked at the infant, that the infant would follow and look back within 3 seconds.
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Figure 8: The probability of the infant leading the interaction of looking at the mother and having
the mother follow (blue grey), and the probability of the mother leading the interaction of
looking at the infant and having the infant follow (orange), within 3 seconds. Sample size = 55
dyads with sufficient data to analyse both mother leading infant and infant leading mother within
a dyad

Figure 9 illustrates the visual attention lag sequence involving visual attention being drawn to
distractions for mothers and infants. When the infant led the interaction and looked at the
distraction first, the probability that the mother then looked at the distraction within 3 seconds
was 0.00 (0.00, 0.07). There was a probability of 0.00 (0.00, 0.08) that when the mother led the

behaviour of looking at a distraction, the infant would follow by also looking within 3 seconds.
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Figure 9: The probability of the infant leading the interaction of looking at a distraction and

having the mother follow (blue grey), and the probability of the mother leading the interaction of
looking at a distraction and having the infant follow (orange), within 3 seconds. Sample size = 37
dyads with sufficient data to analyse both mother leading infant and infant leading mother within

a dyad

Figure 10 illustrates the facial expression lag sequence involving smiles between mothers and
infants. When the infant led the interaction and smiled first, the probability that the mother then
smiled within 3 seconds was 0.13 (0.00, 0.25). There was a probability of 0.14 (0.00, 0.25) that

when the mother led the behaviour, the infant would follow by smiling within 3 seconds.
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Figure 10: The probability of the infant leading the interaction with smiling and having the
mother follow (blue grey), and the probability of the mother leading the interaction with smiling
and having the infant follow (orange), within 3 seconds. Sample size = 45 dyads with sufficient
data to analyse both mother leading infant and infant leading mother within a dyad

Figure 11 illustrates the lag sequence of neutral facial expressions between mothers and infants.
When the infant led the interaction with a neutral facial expression, the probability that the
mother then reciprocated within 3 seconds was 0.00 (0.00, 0.16). There was a probability of 0.00
(0.00, 0.28) that when the mother led the behaviour, the infant would follow by taking on a

neutral facial expression within 3 seconds.
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Figure 11: The probability of the infant leading the interaction of having a neutral expression and
having the mother follow (blue grey), and the probability of the mother leading the interaction of
having a neutral expression and having the infant follow (orange), within 3 seconds. Sample size
= 40 dyads with sufficient data to analyse both mother leading infant and infant leading mother

within a dyad

4.4 Discussion

In the field of mother-infant observation, the direct study of behaviours is considered to yield
more sensitive and accurate data compared to the use of interviews and questionnaires (359).
However, techniques were originally developed for high-income and Western populations,
limiting their applicability to low-income groups with ethnic diversity (344). Western researchers
have not yet fully understood the experiences of African women (360) and it has been proposed
that African mothers exhibit distinct behaviours with their infants compared to their Western
counterparts (348). These noted variances have sparked inquiries into the dynamics of adult-

infant interactions (21). Our research aimed to obtain firsthand observations of unstructured
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interactions between mothers and their infants within the home-based setting of a poor socio-
economic group in Soweto. This study represents the first use of headcams to measure mother -
infant synchrony in South Africa, offering a novel approach to understanding these interactions

in a diverse and underrepresented population.

The socioeconomic circumstances of this sample highlighted several factors. The unemployment
rate among our participants was alarmingly high at 79%, significantly exceeding the national
unemployment rate of 36.8% for Black South Africans (188). This disparity is likely due to
recent motherhood contributing to unemployment as only 33% of the participants had never been
employed which falls more in line with the national rates. Given that the average age of
participants was 30 years, this statistic likely reflects the broader socio-economic challenges
prevalent in the country. Alternatively, it is in line with an ideology that was revealed in a
Master’s dissertation named ‘Narratives of motherhood: voices of selected South African
women’ whereby van Doorene’s, 2009 (361) found that an ideology existed in a group of
mothers whereby ‘good mothers’ were thought to be unconditionally available and that working
mothers were inadequate mothers (361) .The same belief was also found by Dale, 2013 (362)
when she interviewed Black mothers in Alexandra Township. Additionally, research indicates
that often, African women make extensive efforts to have children of their own as religions view
infertility as a disgrace and believe it is a consequence of wrongdoing (363). Extensive research
indicates that South African women face significant pressure to conceive and give birth (364) in

comparison to women in more developed/wealthier societies.

Additionally, nearly half of the participants were single and not cohabitating with a partner. In a
paper by Hetherington and Stanley-Hagan, 1999 (365) , they wrote of the repercussions of single
parenthood which is often financial hardship, and this demographic detail underscores the
environmental stressors associated with caregiving in that context. The combination of
unemployment, lack of employment history, and single parenthood provides a stark illustration
of the complex and multifaceted stressors faced by mothers in South Africa. These factors can
have detrimental effects on the quality of caregiving as maternal psychological health and social
support contribute towards a mother’s capacity to interact synchronously with her infant (366). It
is likely that these components could be contributing towards our results which showed low

levels of synchrony after conducting sequential analysis on the data.
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Lag sequential analysis of visual attention in our sample showed that there was a 25%
probability that when mothers looked at their infants; the infants would look back at their
mothers within 3 seconds and that there was a 14% chance that when the caregivers smiled at
their infants, the infant would follow with a smile. With so many differing methodologies to
analyse synchrony, it was challenging to compare results to prior studies. Additionally, we found
that there was little opportunity to analyse lag sequences on the data as there were few transitions
between mother and infant facial exchange due to the mothers looking at infants for the majority
(92%) of the time. The brief 8% of time when mothers were not looking at their infants was too
short to accurately measure behaviour patterns owing to lack of variation of to-and-fro visual

attention.

Stern, 1971 and 1974 (86,120) reiterates that mothers look at their infants for the majority of the
time and that the tendency is for mothers to direct their visual attention towards the infant's face
for extended durations, while it is the infant who usually initiates a cyclic pattern of visual
attention, alternating between periods of fixation on the mother's face, diverting their visual
attention, and subsequently returning their focus (86,120). The same was found by Messer and
Vietze, 1984 (367) in their research on timing and transitions in mother-infant gaze. Our
investigation substantiates such observations in that mothers were more visually attentive to
infants than the infants were towards their mothers, as seen by the scattered distribution of results
for the frequency of infant behaviours versus caregiver behaviours. The large proportion of time
mothers spent looking at their infants (total duration of 146.7 seconds) and smiling at them (total
duration of 90 seconds) may be explained by what Beebe, 1974 (143) has called ‘eye love’,
which is described as periods of positive emotions where mothers and infants can engage in
prolonged gaze (143,144). Infants followed more of a distractible pattern of gaze, alternating
fixation on mothers’ faces (47% of the time), to looking at distractions (17%) as well as other
people and focus objects in the room for the remainder of the time. This could be explained by
Field, 1981 (145) who wrote that infants employ a deliberate pattern of looking and looking
away to manage their level of arousal. Field, 1981 (145) observed infants' heart rates while they
engaged in face-to-face play and found that when an infant looked away, it was usually preceded
by a sudden increase in arousal within the preceding 5 seconds. Following this gaze aversion, the

infant's heart rate returns to its baseline within the next 5 seconds, and the infant resumes gazing
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at their mother's face. Consequently, infant gaze aversion emerges as a critical mechanism for

infants to self-regulate their arousal levels.

Contrary to Stern, 1971, 1974 (86,120) Adamson and MacArthur, 1995 (368) propose that, for
the first nine months, it is primarily the mother who adjusts her gaze to the interests of the infant
rather than vice versa to foster an engaged relationship. We understand Adamson and
MacArthur’s, 1995 (368) stance in this study, by hypothesising that the mothers in our research
were attempting to foster engagement with their infants by holding prolonged gazes and trying to
keep the attention of their infants. In her qualitative thesis entitled ‘A Narrative Understanding of
the Maternal Experience of urban Black South African Mothers,” Dale, 2013 (362) found that
there was an emphasis of mothers to focus less on the physical aspects of mothering and to
provide for their infants in more emotional ways. The stated rationale was to give quality
parenting in an environment that was economically and socially deprived. Van Doorene’s, 2009
(361) study also reported that mothers’ wishes to be available to her children, stemmed from the
unavailability of their own mothers (361). This may in part explain why participants in our study
looked at their infants and smiled at them for such prolonged times as they wanted to engage
their infants attempting to be ‘good’ mothers (361,362). However, this could also be a pattern
that may be influenced by the Hawthorne Effect, as their awareness of being observed could

have amplified their expressions of warmth and engagement.

Typically, mothers display more positive facial expressions than their infants (58). Mothers in
this study exhibited smiles for 59% of the time, with an average of 90 seconds of smiling. A
recent study in South Africa had a similar result when measuring the frequency of moments of
shared pleasure and found shared pleasure in 20.5% of 78 participants and their 2—6-month-old
infants in a low-income group in Cape Town, South Africa when filmed during free play (348).
Shared pleasure in mother-infant interactions can be called a sharing of positive affect in
synchrony between the pair. Puura et al., 2005 (369) has shown its correlation with attachment
security and states that it is regarded as highly malleable in the first year of the infant’s life
(370), which holds promise for the ability to intervene and improve mother-infant interactions.
However, a mother who consistently displays high levels of positive affect during interactions

with her infant might not be attuned to the infant’s cues. This lack of responsiveness can hinder
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the dynamic process of mismatch and repair, which is crucial for the infant's learning of social

contingency (371,372).

Given the overwhelming amount of maternal visual attention and smiles towards the infant, it
may be speculated that there is an intrusive element characterising interactions in our study.
Intrusive mothering is characterised by excessive maternal stimulation that overrides the infant’s
signaling - such as when the mother continues to engage despite cues for rest - and this style
tends to correlate with higher maternal anxiety (234,373). Intrusive mothering involves excessive
stimulation and exchanges that are driven more by the mother's own needs and preferences than
by the infant's signals and cues (374). It is also possible that this element reflects a culturally
embedded relational style of mother-infant interaction, rather than an indication of intrusiveness
per se. Research in African contexts highlights that close physical proximity, frequent maternal
engagement, and affective exchanges are normative caregiving practices that foster bonding and
social development (375). For example, in many African cultures, infants are often carried on
their mother’s body for extended periods, maintaining constant contact and facilitating ongoing
emotional and communicative interaction (376). What might be considered intrusive in Western
frameworks can instead represent culturally adaptive responsiveness aligned with communal
caregiving values common in many African communities (377). These findings align with the
broader concept of the ‘developmental niche,” (378) which emphasizes how cultural settings
shape parenting behaviors and infant development, underscoring the importance of interpreting

mother-infant interactions within their cultural context (379).

Our findings indicate that despite adverse contexts, mothers often show positive engagement
with their infants - such as sustained gaze and frequent smiling - aligning with global research
(146). However, the relatively low frequency of immediate, complex bidirectional synchrony
suggests that micro-level affective exchanges may be less precise, possibly due to chronic stress
and maternal mental health challenges. Still, the presence of significant lagged interactions (e.g.,
maternal gaze followed by infant gaze) highlights that core elements of reciprocity are intact.
This suggests a resilient foundation of maternal engagement, shaped but not erased by contextual
adversity, offering insight into the dynamics of mother—infant interaction in this South African

sample.
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Maternal adverse experiences from childhood through adulthood, along with mental health
challenges, can impair a mother’s ability to see and respond to an infant’s needs (67). Although
this study did not specifically address these factors, the necessity for further research in this area

1s apparent.

4.5 Strengths

A key strength of this study lies in its novel application of moment-to-moment micro-analytic
coding to examine mother-infant synchrony in an African context. While prior work (271)
explored the feasibility of using headcams to assess mother-infant interactions in Soweto, this
study is the first to systematically apply frame-by-frame coding of nonverbal behaviours -
specifically facial expressions and visual attention - across an extended sample to explore
interactional synchrony using Beebe et. al., 2010, ‘social microscope’ framework (64). Unlike
Lachman et al., 2022 (350), who used stationary video cameras in a healthcare facility to study
shared pleasure; this study employed head-mounted cameras in mothers’ homes to better capture
natural behaviours. Our approach used detailed micro-coding to reveal unconscious behaviours
that shape relationships, with individual actions lasting 1/4 to 1/3 of a second (84-86), providing
a precise measure of dynamics in the mother-infant relationship. This research also opens
opportunities for digital innovation, such as mobile applications which could make analysis of
interactional processes more accessible for mothers. This could greatly benefit low-income

mothers who face high transport costs or cannot attend appointments at health care facilities.

4.6 Limitations

This study faced several limitations that impact the generalisability and interpretation of
findings. Feasibility issues - including camera faults, transport challenges, and improper use -
reduced the sample size. Head-mounted cameras, though offering unique first-person
perspectives, presented challenges: on average, 20-25% of footage was uncodable due to
participants moving out of frame or being obscured. Moreover, due to the time-consuming nature
of micro-analytic coding, mothers were asked to record a set amount of minutes of footage,
much of which captured the setup process rather than sustained interaction. This approach

mirrors standard practice in similar research conducted by Pearson and colleagues in the UK
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(75). As a result, certain behaviors - particularly rare expressions or interactional sequences -
yielded zero probabilities, possibly reflecting true absence or simply limited observability within
the measured time frame. Synchrony was also difficult to measure due to the minimal
behavioural transitions within the short three-minute segments and the prolonged, sustained
nature of some interactions (e.g., mothers smiling continuously at their infants). While the extent
to which the camera setup influenced natural behaviour is uncertain, in-home observation
remains preferable to lab-based alternatives (380,381). Additionally, the absence of a

standardised method for measuring synchrony complicates cross-study comparisons.

Despite these limitations, our sample size of 57 mother-infant dyads, aligns with comparable
studies on parent-infant interactions (62,107,382) and the dataset - comprising 37,871 seconds of
moment-to-moment coded footage across these dyads - remains robust. The detailed micro-
analytic approach and low variability within the sample suggest the findings are stable and
provide valuable insights into early dyadic interaction. Future research should seek to address

these limitations to enhance reliability and cross-study comparability.

4.7 Conclusion

This study used head-mounted cameras to observe mother-infant interactions in a low-income
population in Soweto. Synchrony was challenging to measure due to few transitions of to-and -
fro behaviours between the pair. Despite high unemployment and single parenthood, mothers
remained emotionally engaged, showing prolonged episodes of visual attention and positive
facial expressions, which may be an adaptive response to their challenges. These findings
highlight the resilience of these mothers and the need for interventions that address broader
socio-economic issues to support positive mother-infant dynamics. This research enhances our
understanding of these interactions in underrepresented populations and guides future studies and

interventions worldwide.
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CHAPTER 5
Durations and transitions of smiles: A comparative study of non-depressed and sub-clinically

depressed mothers while interacting with their infants

“The eye never forgets what the heart has seen”

African proverb
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5.1 Introduction

The formation of human relationships is marked by the infant’s capacity to connect its sense of
self to its perceptions of the primary caregiver (132). This connection precedes the co-
constructing of meaning within dyadic interactions (69,176) setting the stage for how infants
understand and interact with the world around them. This process, known as primary
intersubjectivity (132), is integral to mother-infant bonding and is thought to be supported
through maternal sensitivity (11), responsive caregiving (30), and reflective function (41).
Maternal sensitivity - the ability to accurately perceive and appropriately respond to infant cues -
enables the caregiver to meet the infant’s emotional and physical needs in a timely and attuned
manner, fostering a sense of safety and predictability. Responsive caregiving, which involves
consistent and contingent reactions to the infant’s behaviours, strengthens early patterns of trust
and reciprocity. Reflective function, the caregiver’s capacity to consider the infant’s internal
mental states, further supports emotional attunement and helps the infant begin to form a
coherent sense of self. Through these intertwined processes, mothers and infants engage in a
dynamic to-and-fro exchange of non-verbal, emotional and social communication (383), which
over time shapes the quality of their attachment relationship (11) and lays the groundwork for the

infant’s emerging emotional regulation and social understanding.

A key element in the mother-infantinteraction is the mother’s tendency to exaggerate and mirror
her infant’s facial expressions selectively. This mirroring process enables the infant to develop
predictable patterns in their own expressions, aligning their emotional feedback with their
internal states - a concept referred to as social biofeedback (384). By doing so, maternal
mirroring becomes essential in fostering the infant's emotional regulation, which involves
managing and modulating internal arousal in response to heightened emotions (385). Studies in
natural environments further highlight how maternal expressions subtly shape infant behaviour,

influencing their emotional regulation (386).

Naturalistic studies have closely examined the intricately choreographed exchanges between
mothers and infants by casting a microscope (383) over the to-and-fro of behaviours between the

dyad at 3-4 months postpartum. When social relatedness peaks at this age, infants begin to
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demonstrate remarkable capacities for social referencing and affective attunement, though they
have yet to develop curiosity about objects (387). Researchers, using micro-analysis, have
observed the timing of gaze and facial expressions to assess affective synchrony during
interactions (69,176). This approach has provided valuable insights into the emotional
experiences shared in the dyadic relationship and allows for the determination of behavioural
synchrony between the pair. Behavioural synchrony is analysed by examining the frequency,
duration, and timing of interactions, often through lag sequential analysis (62). For instance,
Skotheim et al., 2013 (247) used lag analysis to assess the synchrony between mothers and their
3-month-old infants, coding visual gaze and negative, neutral and positive facial expressions
using the Observer XT 9 software; revealing that infants could detect asynchronous interactions.
Such disruptions led to decreased visual attention and reduced smiling from the infant (105,247).
This is particularly relevant in the context of maternal depression, where mothers often present
with flatter affect and more negative facial expressions, leading to slower responsivity and less

positive interaction (95,122).

Depression often manifests in subtle ways that standard diagnostic criteria may miss, leading to
many affected individuals remaining undiagnosed (388). Thus, psychiatric conditions are
increasingly viewed as dimensional rather than categorical, (389) supporting the notion that
depression exists on a spectrum, with postnatal depression potentially preceding or following
less severe mood disorders (390). Sub-clinical depression has often been overlooked, despite its
global prevalence of 25% (259,391) and approximate 22.5 % in rural South Africa (392); yet it
has been linked to challenges in parenting in the postpartum period (227). For example, Hummel
et al., 2016 (393) coded positive and negative affect in mothers and toddlers during an
interactional clean-up task. Sequential analyses revealed that mothers with no depression
displayed mutual positive affect with their toddlers, whereas mothers with sub-clinical
depression did not. Sub-clinical depression has also been associated with poorer mother-to-infant
attachment (394) and has negative effects on maternal facial expressions and emotional

availability during interactions (246,247,395).

Interestingly, while depressed mothers typically show lower levels of positive affect (244), some
studies indicate they maintain similar levels of contingent behaviour with their infants when

compared to non-depressed mothers, possibly due to habituation in interaction styles
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(244,245,247). However, Beebe, et al., 2008 (109) found that mothers with more severe
depressive symptoms exhibited higher levels of synchrony of facial expressions with their infants
than did mothers experiencing less severe symptoms. Lotzin, et al., 2015 (68,243) suggest that
the way a mother regulates her emotions may be a key route through which her psychopathology
is transmitted. For example, via interference in the dyads facial affect synchrony; and so
maternal emotion regulation (385) is critical in this context. The three-component model of
affective processes in parenting (396) suggests that the quality of parenting is determined by the
capacity to regulate emotions adaptively, instead of the experienced emotion per se. The impact
of these emotions on the synchrony between a mother’s and infant’s facial expressions may

hinge on the mother's ability to manage them effectively (396).

A formative paper describing synchrony of facial expressions between mothers and 4-month-old
infants in Soweto, South Africa found that mothers displayed mainly neutral and positive facial
expressions and spent much of the time smiling at their infants [refer to chapter 4 for the
manuscript written by Cantrell et al., 2024, (397)]. Findings are supported by research indicating
that mothers present with positive facial expressions and smile frequently during interactions,
attempting to maximise simultaneous smiling (398). However, there is a notable gap in this area
of research, and to our knowledge, no empirical studies have specifically examined maternal
transitions of affect within the context of social communication between dyads. This study
therefore aimed to examine the dynamic evolution from one maternal facial expression to the
next, by comparing transitions in neutral, positive and smiling facial expressions between
mothers with no depression and those with sub-clinical depression. I hypothesised that mothers
with sub-clinical depressive symptoms may be less adaptive/flexible in their emotional
regulation and slower in their responses to their infants. Thus, my objectives were firstly to
compare the total duration of maternal neutral, positive, and smiling facial expressions between
non-depressed vs sub-clinically depressed mothers. Secondly, I aimed to compare facial
expression transitions between the two groups of mothers by analyzing the probability of
transitioning from neutral to positive facial expressions, neutral to smiles, and positive

expressions to smiles within three seconds.
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5.2 Methods

Setting and participants

This study was embedded within the broader PLAY (Play, Love and You) project, a randomised
controlled trial led by the SAMRC/Wits Developmental Pathways for Health Research Unit
(DPHRU) at the University of the Witwatersrand. The overarching goal of the PLAY trial is to
support early child development by strengthening maternal self-efficacy through behavioural
feedback, accessible educational content, and guided support (281). Mothers were enrolled
within four days, on average, of giving birth at Chiawelo Community Healthcare Centre and
Lilian Ngoyi Clinic, both located in Soweto, South Africa. To be eligible, participants had to be
18 years or older, reside in Soweto, be the primary caregiver of a full-term singleton infant, and
be able to attend sessions at Chris Hani Baragwanath Academic Hospital (with transport costs

reimbursed).

Participants in the present analysis were selected from both arms of the PLAY study (281).
Those in the control arm received the standard Road to Health booklet alongside the Side-by-
Side services offered by the National Department of Health. These tools are structured around
five key areas: love, nutrition, healthcare, protection, and extra care, and are designed to promote
collaboration between caregivers and healthcare providers. Additionally, the control group
received bimonthly phone check-ins with referral support and were invited to participate in
regular assessments of child growth, development, movement, and interaction. The intervention
group was provided with the same foundational messages around bonding, breastfeeding, and
early stimulation, but these were delivered through weekly sessions over a year. Within the first
four months, the greatest support was around breastfeeding. Furthermore, the behavioural
intervention feedback component was only presented after the four-month visit. It is important to
note that the headcam recordings used in this study were collected when infants were four
months old - roughly one-third into the intervention timeline. As a result, both groups had
received comparable information by this point, although via different formats. Given the limited
intervention exposure and overlapping content, group allocation was unlikely to have

significantly influenced maternal interaction behaviours at the time of data collection. This
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analysis included only those PLAY participants who had valid headcam footage recorded during
the 4-month visit (n = 57).

The study was approved by the University of the Witwatersrand’s Human Research Ethics
Committee (clearance no: M220886 - PLAY study and M220787 - sub-study). Participants
provided written informed consent to participate and gave permission for their video footage to

be collected, shared and analysed by the research team.
Measures

Sociodemographic variables

At enrolment, mothers reported demographic data, including age, relationship status, education
level, employment and socio-economic status (SES). SES was determined by asking 13
questions about access to household items (e.g., electricity, refrigerator, car, computer) and
calculating a score out of 13. This method is validated for economic assessment and responsive

to changes over time (255,256).

Depressive symptoms

At four-months postpartum, maternal depression symptoms were evaluated using the Edinburgh
Postnatal Depression Scale [EPDS, (304)]. Participants responded to ten questions on a 4-point
Likert scale, with certain answers being reverse-scored. The total scores were obtained by
summing up the scores of each item. The higher scores indicated greater levels of depressive
symptoms. I applied cut-off scores of > 5 indicating no depression, 6-13 indicating sub-clinical
depression, and scores of 14 and above indicating moderate to severe depression. I then assigned
participants to a non-depressed group or a sub-clinically depressed group. The EDPS cut-off
scores chosen for this study have been previously used in measuring sub-clinical depression

(247,259,260).

Facial expressions

Maternal facial expressions were captured at four months postpartum using head-mounted
WearCams cameras, produced by UCam 247 worn by mothers and infants during free play

sessions. To ensure ecological validity, the recordings focused on naturalistic interactions
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between mothers and their infants in their homes, without the presence of an external observer
(75). The cameras recorded audio and video in AVI format, with a resolution of 1280 x 720, an
85-degree field of view, and a frame rate of 30 frames per second. The head mounted devices
were specifically designed for observing mother-infant interactions, based on pilot studies
conducted in South Africa (271) and the United Kingdom (277). Studies by Lee et al., 2017 (75),
Wrottesley et al., 2021 (270,271), and Skinner et al., 2023 (270) highlight the enhanced
performance of these wearable cameras in researching parent-child interactions compared to
older models. These newer models are noted for advancements including sharper image quality,
longer battery duration, increased storage capabilities, more compact and lightweight designs,

broader viewing angles, and enhanced image stability.

During home visits, a research assistant demonstrated the use of the headcams. Mothers were
instructed to place a headcam on their infants’ foreheads and to record at least three videos of
their free play interactions at home with their infants within a one-week period (75). I requested
a minimum of three minutes of recording to ensure sufficient data for coding, as the standardized

duration for micro-analytic coding of video footage is set at 150 seconds for statistical analysis
(61,95).

After seven days, the cameras were retrieved, and the footage was downloaded, converted into
MP4 format, and stored. To determine whether a video was suitable for coding, criteria such as
lighting conditions, camera angles, and image clarity were assessed. The mother needed to be
clearly visible with sufficient light to capture the nuances of her facial expressions. Since
mothers were instructed to record multiple times during the week, the first usable three minutes
of uninterrupted footage were chosen for analysis to ensure an unbiased selection. Following this

process, 57 videos of mothers were deemed appropriate for analysis.

Maternal facial expressions were meticulously coded for every second of video footage. I
adhered to the guidelines outlined in the Mental Health Intergenerational Transmission Process
Manual [MHINT Manual, Costantini et al., 2021 (277)] and used the micro-coding scheme from
Observer XT 16® by Noldus Information Technology (90).The coding scheme included distinct
codes for each maternal facial expression, such as alert/worried, concentration, disgust, face not

visible, mock surprise, negative, neutral, positive, and smile (277,278). I was specifically
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interested in neutral facial expressions meaning that the caregiver’s face lacked clear indication
of positive or negative affect. A neutral expression was defined as an overall relaxation of facial
musculature, open eyes, and lips closed or slightly parted. A positive facial expression was
identified when the caregiver displayed visible signs of emotions such as joy, interest,
excitement, amusement, fun, happiness, or sensory pleasure. To qualify, the face needed to show
at least one eye, the nose, and the mouth. Activation of the zygomaticus muscle - a key marker
present across all types of positive or happy expressions (399) - was required for the expression
to be classified as positive. Open-mouth expressions reflecting positive interest were also coded
as positive facial expressions. Positive affect included both interest/excitement and
enjoyment/joy. A broad and unmistakable smile was recorded when the caregiver showed a clear
upward and outward movement of the mouth's corners, accompanied by focused, brightened
eyes and relaxed or slightly lifted eyebrows. For a smile to be coded, it required visible
engagement of both the zygomaticus and orbicularis muscles - indicating that both the mouth and

eyes were actively involved in the expression (399).

While viewing the videos, I focused exclusively on coding the mother's facial expressions. Each
change in expression was marked with a time stamp to denote the start and end of specific
behaviours. For example, if the mother displayed a positive expression, it was time-stamped as
‘mother facial expression positive’ and when she shifted to a neutral expression, it was marked
accordingly (279), indicating the timing of transitions. If the mother's face was not visible due to
poor video quality or other factors, it was recorded as ‘not possible to code mother facial
expression.” This coding process was applied throughout the entire mother-infant interaction.

The time-stamped data were stored in the Observer XT 16® software (90).

Figure 1 illustrates an example of the coded maternal expressions, where coloured blocks

represent the number and duration of each expression.
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Figure 12: Example of micro-coded data on the behavioural domains of mother-infant facial
expressions with timestamps. Only data for maternal neutral, positive and smiling facial
expressions were used

For this study, I extracted only neutral, positive and smiling facial expressions based on
formative research in this population (397). The mean duration (176) of facial expression is
defined as the average amount of time each incident of facial expression lasts (e.g. each smile
occurs for an average of 3 s). To ascertain the total duration of expressions, the mean duration
for the facial expression is multiplied by the number of times that the expression occurred over
the recording period (e.g., if there were 5 smiles, with a mean duration of 3s over the entire

duration of the video clip, then the total duration would be: 3 * 5 =15s).

The probability of the mother transitioning from one facial expression to the next within
specified time periods was calculated using lag sequential analysis in the Observer XT 16 (62).
For example, Observer XT 16 calculated the probability of a mother’s neutral facial expression
occurring 3 seconds before the target facial expression a (i.e.: positive facial expression), based
on all occurrences of that particular target facial expression (i.e., across all occurrences of a smile
how likely is it that within 3 secs beforehand the mother showed a positive facial expression) for
each observation. Typically, facial expressions evolve from neutral to positive to smiling, and
transitions occur within 0.2 to 3.0 seconds (400), and so lag times of 1, 2 and 3 seconds were

used to define a transition in this study.

Behavioural sequences were defined as the presence of a specific facial expression within the
designated time window prior to the target expression, irrespective of whether the key behaviour

occurred more than once. If the same key behaviour occurred repeatedly within the lag window,
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it was still considered part of a single sequence contributing to the calculated probability.
Intervening behaviors - such as brief returns to a neutral expression between positive and smiling
- were not excluded but treated as part of the natural variability in transition patterns, as long as
they occurred within the same time window. As the examined time window increased from 1 to
3 seconds, the analysis captured a broader range of potential transitions, allowing for more
flexibility in detecting delayed affective responses and thus accounting for slower or more varied

patterns of maternal emotional expression.
Reliability

After receiving extensive training on using Observer XT 16® (90) to code maternal facial
expressions, I coded all the videos, while a second researcher (Prof Rebecca Pearson for
Manchester Metropolitan University) re-coded one-third of them to assess reliability. The goal
was to determine if both coders identified the same facial expressions (355), including the
durations of each. Inter-rater reliability was measured using the duration/sequence comparison
method, which examines the alignment of events' temporal spans. We employed the time-based
intersection method to compare the video segments both coders analysed, focusing on
behaviours occurring during the shared time span (351). I used Cohen’s Kappa coefficients to
gauge levels of inter-rater reliability (356). After an analysis of all the video segments (n=57) we
found an average Cohen’s Kappa coefficient of 0.71 (range 0.65 to 0.89). Landis and Koch, 1977
(401) suggest that scores between 0.41-0.60 demonstrate moderate agreement, 0.61-0.80 indicate
substantial agreement, and 0.81-1.0 show almost perfect inter-rater reliability. Bakeman and
Quera, 2011(357) emphasise that point-by-point agreements - typically reflected in Cohen’s

kappa values above 0.60 - are considered robust and sufficient for complex behavioural coding.

Statistical analyses

All plots and statistics were completed using R v4.4.0 (2024). To describe the population,
demographic data were summarised using frequencies (percentages) for categorical variables;
and median and the 1st and 3rd quantiles [median (Q1, Q3)] for continuous variables. To
compare groups of mothers with varying degrees of depression, I assigned participants to a non-
depressed group or a sub-clinical depression group using the aforementioned cut-off scores.

Observer XT 16 (90) automatically calculated the total durations for maternal facial expressions.
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After data extraction, I used a quantile regression with a conditional median and controlled for
the length of the video footage to assess differences between the non-clinical depression and sub-
clinical depression groups. I extracted lag sequential data for 1-, 2- and 3-second periods for each
maternal facial expression transition from neutral to positive; neutral to smile, and positive to
smile. Transition probabilities for the non-depressed and sub-clinically depressed groups were
modelled using 0 and 1-inflated beta regression, using a Bayesian framework (uninformative
priors, chains = 4, iterations = 4000 with a warm-up of 1000, and backend = CmdStan). For

reproducibility, the random seed was set at ‘1234°.

In addition to the 0 and 1-inflated beta regression, which models the transition probabilities on a
continuous scale, I conducted a supplementary analysis of the transition probabilities using a
frequentist ordinal regression approach. For this supplementary analysis, we cut the transition
probabilities into quintiles and modelled the quintiles (dependent variable) against group

membership (non-depressed vs sub-clinically depressed; independent variable).

For all frequentist models, we interpreted p < 0.05 as being statistically significant. For the
Bayesian models, I interpreted differences in modelled transition probabilities between the non-
depressed and the sub-clinically depressed groups as being meaningful when there was no
overlap in 95% credible intervals, where 95% credible intervals indicate the range within which
the true transition probability is expected to fall with 95% probability. In conclusion, using the
Bayesian models, we looked at overlap of the credible intervals and where there was no overlap,

we concluded that they were substantively different from each other.

Finally, while an explicit a priori power analysis for every specific micro-level sequential
analysis was not feasible given the exploratory nature of some of these analyses, the overall
sample size of 57 mother-infant dyads for the observational studies (in chapters 4 and 5) was
reviewed based on established guidelines for detecting moderate to large effect sizes in
behavioural observational research (402). For studies comparing group differences in
behavioural durations or frequencies, a sample size of n=50-60 typically provides sufficient
power (e.g., 0.80 at a=0.05) to detect medium to large effects (Cohen's d>0.5). Similarly, for
sequential analyses, a sample size within this range has been shown to be adequate for

identifying statistically significant contingencies, especially for frequently occurring behaviours
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(403). Given the challenges of recruiting and collecting high-quality observational data in this
specific community setting, this sample size was considered sufficient to balance statistical

power with practical feasibility (357).

5.3 Results
Demographics

The average age of the mothers was 31 years old (28.0-33.0), 21% were employed, and 42% of

the mothers were single and not living with a partner.

Table 13: Demographic characteristics of the sample

Characteristic Overall (N = 56)
MOTHERS

Age (years) [Median (Q1, Q3)] 31.0 (28.0, 33.0)
Socio-economic score [Median (Q1, Q3)] 8.00 (7.00,9.50)/ 13

Employment: [n (%)]

Currently have a job 9 (21%)

Current relationship status: [n (%)]

Single 18 (42%)

In a relationship 25 (58%)

Maternal depression prevalence
One participant had an EPDS score of 14, thus exceeding the upper limit used to identify sub-

clinical depression and was excluded from all further analyses. For the non-depressed group, the

141



sample size was 34 and the median EPDS score was 2 (1.3 to 3.0). For the sub-clinically

depressed group, the sample size was 22 and the median EPDS score was 8.5 (7.0 to 10.8).

Duration of maternal facial expressions

The formative study (397) found that mothers presented mostly with neutral, positive and
smiling facial expressions. Table 2 shows the mean duration, number of occurrences and total
duration of each specific facial expression. More specifically, mothers’ smiles presented most

frequently and for the longest durations of the facial expressions.

Table 14: Mean durations, number of occurrences, and total durations for maternal facial

expressions
Maternal Mean duration Number of occurrences Total duration
facial [Median (IQR)] [Median (IQR)] [Median (IQR)]
expression
Neutral (s) 2.2(0,3.5) 2(0,5) 6.1 (0, 20.2)
Positive (s) 1.4 (0,3.1) 2(0,4) 2.6 (0, 10.5)
Smile (s) 9.6 (6.5, 17.8) 7(6,11) 90 (55.1, 130.2)

Comparisons of total duration of maternal facial expressions

When comparing the total duration of maternal neutral, positive, and smiling facial expressions
between the non-depressed and sub-clinically depressed groups; we found that there was no
statistically significant association between depression status and the total time mothers spent

with any of the aforementioned expressions.

Neutral: After controlling for total recording time, the sub-clinically depressed group spent a
median of 4.8 seconds longer than the non-depressed group with a 95% confidence interval of -

2.2 seconds to 11.7 seconds, and a p-value of 0.174 during mother-infant interaction.

Positive: After controlling for total recording time, the sub-clinically depressed group spent a
median of 4.0 seconds longer than the non-depressed group with a 95% confidence interval of -

0.7 seconds to 8.7 seconds, and a p-value of 0.093 during mother-infant interaction.
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Smiles: After controlling for total recording time, the sub-clinically depressed group spent a
median of 18.5 seconds less than the non-depressed group with a 95% confidence interval of -

47.0 seconds to 10.0 seconds, and a p-value of 0.199 during mother-infant interaction.
Facial expression transitions

Table 15 shows how many participants transitioned at least once between different facial
expressions and were included in each model - the total sample size varies as not all mothers

presented with all facial expression transitions.

Table 15: Number of participants transitioning between different facial expressions

Number of participants transitioning between different facial

expressions
Depression category' Total Neutral to Neutral to Positive to
Smile positive smile
Non-depressed 34.0 22.0 17.0 23.0
Sub-clinical 22.0 19.0 16.0 17.0

'EPDS scores: None = <5, sub-clinically depressed = 6-13

Neutral to positive facial expression transition probabilities

Figure 13 illustrates the predicted probability distributions for non-depressed and sub-clinically
depressed mothers for transitions from neutral to positive facial expressions for 1, 2, and 3 -
second lag periods. For a 1-second lag, the non-depressed group had a point estimate of 0.03 and
a credible interval of 0.0 - 0.13, and the sub-clinically depressed group had a point estimate 0.03
and a credible interval of 0.0 - 0.14. For the 2-second lag, the non-depressed group had a point
estimate of 0.12 and a credible interval of 0.03 - 0.27 and the sub-clinically depressed group had
a point estimate 0.1 and a credible interval of 0.0 - 0.19. For the 3-second lag, the non-depressed
group had a point estimate of 0.21 and a credible interval of 0.11 - 0.35 and the sub-clinically
depressed group had a point estimate 0.1 and a credible interval of 0.02 - 0.21. Thus, while the
point estimates for the 2-second and 3-second lag periods were lower for the sub-clinically
depressed group as compared to the non-depressed group, there was considerable overlap in the

interval estimates, and the outcome is inconclusive.
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Figure 13: The predicted probability distributions showing differences in transitions from neutral
to positive facial expressions between non-depressed and sub-clinically depressed mothers for 1,
2, and 3-second lag periods using Bayesian analysis
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Consistent with the results of the Bayesian models, Table 16 shows that there was no significant
relationship at 1, 2, and 3-second lag times in the ordinal regression analysis when examining
transitions from neutral to positive facial expressions in mothers with no depression and mothers

with sub-clinical depression.

Table 16: Ordinal regression analysis for maternal neutral to positive facial expression.
Odds ratios indicate the odds of being in a higher quintile of transition probability in sub-
clinically depressed mothers compared to non-depressed mothers

Lag time State of depression Odds ratio  95% confidence p-value
(seconds) interval

1 Sub-clinical 0.26 0.07-0.99 0.048

2 Sub-clinical 0.58 0.16-2.07 0.388

3 Sub-clinical 0.29 0.08-1.09 0.066

Neutral to smile facial expression transition probabilities

Figure 14 illustrates the predicted probability distributions for non-depressed and sub-clinically
depressed mothers for transitions from neutral to smile facial expressions for 1,2, and 3-second
lag periods. For a 1-second lag, the non-depressed group had a point estimate of 0.07 and a
credible interval of 0.02 - 0.15 and the sub-clinically depressed group had a point estimate 0.04
and a credible interval of 0.01 - 0.13. For the 2-second lag, the non-depressed group had a point
estimate of 0.25 and a credible interval of 0.15 - 0.39 and the sub-clinically depressed group had
a point estimate 0.2 and a credible interval of 0.09 - 0.33. For the 3-second lag, the non-
depressed group had a point estimate of 0.38 and a credible interval of 0.25 - 0.53 and the sub-
clinically depressed group had a point estimate 0.32 and a credible interval of 0.2 - 0.44. Thus,
while the point estimates for all lag periods were lower for the sub-clinically depressed group as
compared to the non-depressed group, there was considerable overlap in the interval estimates,

and the outcome is inconclusive.

145



Lag period: 1 second

Sub-clinical — - = -~ - - - oo oo

None— - - - - - - - - - oo oo oo oo oo oo oo

c
2
0
o
& Sub-clinical—----= ey
®
ge)
©
G>J None—+------—=% e — e~ = = == == mm o mm e mmmm e oo oo
[}
—
Lag period: 3 seconds
Sub-clinical +---------= ——— o

None—-----------< P

0.00 0.25 0.50 0.75 1.00
Predicted probability of transitioning

from neutral to smile
Figure 14: The predicted probability distributions showing differences in transitions from neutral

to smile facial expressions between non-depressed and sub-clinically depressed mothers for 1, 2,
and 3-second lag periods using Bayesian analysis
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Consistent with the results of the Bayesian models, Table 17 shows that there was no significant
relationship at 1, 2, and 3-second lag times in the ordinal regression analysis when examining
transitions from neutral to smile facial expressions in mothers with no depression and mothers

with sub-clinical depression.

Table 17: Ordinal regression analysis for maternal neutral to smile facial expression.
Odds ratios indicate the odds of being in a higher quintile of transition probability in sub-
clinically depressed mothers compared to non-depressed mothers

Lag time State of depression Odds ratio  95% confidence p-value
(seconds) interval

1 Sub-clinical 1.12 0.36-3.44 0.841

2 Sub-clinical 0.69 0.22-2.14 0.512

3 Sub-clinical 0.99 0.32-3.05 0.989

Positive to smile facial expression transition probabilities

Figure 15 illustrates the predicted probability distributions for non-depressed and sub-clinically
depressed mothers for transitions from positive to smile facial expressions for 1,2, and 3-second
lag periods. For a 1-second lag, the non-depressed group had a point estimate of 0.12 and a
credible interval of 0.03 - 0.23 and the sub-clinically depressed group had a point estimate 0.02
and a credible interval of 0.0 - 0.12. For the 2-second lag, the non-depressed group had a point
estimate of 0.38 and a credible interval of 0.24 - 0.53 and the sub-clinically depressed group had
a point estimate 0.11 and a credible interval of 0.04 - 0.21. For the 3-second lag, the non-
depressed group had a point estimate of 0.49 and a credible interval of 0.37 - 0.63 and the sub-
clinically depressed group had a point estimate 0.15 and a credible interval of 0.06 - 0.26. Thus,
while the point estimates for all lag periods were lower for the sub-clinically depressed group as
compared to the non-depressed group, there was overlap in the interval estimates, for the 1 and
2-second time lags and the outcome is inconclusive. For the 3-second time lag, there was no
overlap in the interval estimates between the two groups, concluding that there was a meaningful
and robust difference between the probability distributions of the non-depressed and sub-

clinically depressed groups.
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Figure 15: The predicted probability distributions showing differences in transitions from
positive to smile facial expressions between non-depressed and sub-clinically depressed mothers
for 1,2, and 3-second lag periods using Bayesian analysis
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Consistent with the results of the Bayesian models, Table 18 shows that there was no significant
relationship at 1 and 2-second lag times in the ordinal regression analysis when examining
transitions from positive to smile facial expressions in mothers with no depression and mothers
with sub-clinical depression. For the 3-second lag, the odds of being in a higher quintile for
transitioning from positive to smile were substantially lower in the sub-clinically depressed
group than those in the non-depressed group. The sub-clinically depressed group was 84% less
likely to be in a higher quintile to transition from positive to smile within 3 seconds. There was

strong evidence for this finding not being due to chance indicated by the low p value of 0.006.

Table 18: Ordinal regression analysis for maternal positive to smile facial expression.
Odds ratios indicate the odds of being in a higher quintile of transition probability in sub-
clinically depressed mothers compared to non-depressed mothers

Lag time State of depression Odds ratio  95% confidence  p-value
(seconds) interval

1 Sub-clinical 0.31 0.1-1.02 0.053

2 Sub-clinical 0.31 0.09-1.01 0.052

3 Sub-clinical 0.16 0.04-0.57 0.006

5.4 Discussion

This comparative study explored the role of depressed mood on the dynamic evolution of
maternal facial expressions, offering a novel approach to understanding mother-infant
interactions. In comparing the total duration of maternal neutral, positive, and smiling facial
expressions between non-depressed vs sub-clinically depressed mothers; I found no statistically
significant association between depression status and the total time mothers spent with any of
these expressions. After analysing the probability of transitioning between neutral to positive to
smile within a 3 second time lag, I found that the sub-clinically depressed group was less likely

to be in a higher quintile to transition from positive to smile within 3 seconds.

Grounded in the dynamic systems perspective (332,333) which posits that a dyad occupies one
of many possible behavioural states at any given moment and then moves to another, (404) this

study uniquely focuses on facial expression transitions within the mother, extending previous
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research on state changes over time. The focus on maternal facial transitions within the dyadic
system provides a foundation for understanding the nuances of emotional responsiveness in

mother-infant interactions.

The study revealed that the overall duration of maternal facial expressions did not significantly
differ between the non-depressed group and the sub-clinically depressed group. Similar findings
were revealed by Costantini, 2023 (405), however comparing studies is difficult due to the
different parameters and cultural contexts set for each study. Both these studies reveal findings
that are contrary to the idea that depressive symptoms are associated with mothers exhibiting
more neutral and negative emotional expressions toward their children (244) and low positive
emotional expressions (406,407). An increased sample size may have revealed a more definitive

relationship between maternal depressive symptoms and facial affect.

The most salient finding was that sub-clinically depressed mothers were less likely to be in a
higher quintile to transition from positive to smile within 3 seconds. Thus, sub-clinically
depressed mothers were less likely to display a positive facial expression within a 3-second time
window before smiling, suggesting disruptions in emotional transitions when compared to non-
depressed mothers. This aligns with broader patterns observed that mothers with depressive
symptoms may exhibit emotional regulation challenges (385,396) displaying reduced emotional
expressiveness and responsiveness when interacting with their infants (95,244,408,409). While
affective inflexibility has often been cited as a key mechanism underlying disrupted emotional
expression in mothers with depressive symptoms, additional factors may also play a significant
role. Gross, 1999 (410) identified behavioural avoidance, distraction, and rumination as risk
factors for impaired emotion regulation in postpartum depression, which may contribute to
difficulties in modulating facial expressions. These regulatory challenges can be compounded by
increased cognitive load, as the effort to manage internal distress may reduce the mental
resources available for attending to infant cues and fluidly shifting affect (410). Emotional
blunting, even in cases of sub-threshold depression, may further limit a mother's ability to
express nuanced emotional responses. Moreover, while some mothers may outwardly adopt
behaviours associated with the ‘good mother’ role, reduced intrinsic motivation for emotionally
rich engagement and a self-focused orientation can impede the reciprocal nature of mother-infant

interactions. Additionally, mothers with depressive symptoms show differences in the neural
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networks of the pre-fontal regions and paralimbic systems (408) involved in emotion processing
and responsive parenting behaviours, which may have contributed to the lower probability of

transitions observed in this study.

Findings of such disruptions in emotional transitions are important, as maternal emotional
regulation plays a key role in synchrony with the infant (396). If a mother’s emotional regulation
is compromised by depressive symptoms, the impact extends to her interactions with her infant.
Supporting this notion, the still-face paradigm developed by Tronick et al., 1978 (169) illustrates
how infants respond negatively when mothers show reduced emotional responsiveness in their
facial expressions during interactions, with subsequent effects on attachment (122,411).
Extending this study’s methodology to analyse infant facial transitions is the next step in

investigating dyadic interaction further.

Additional research on depressed mood, maternal facial expression transitions, and resilience
could prove valuable. To define resilience for this context, it refers not to the absence of
hardship, but to the capacity of mothers to maintain adaptive functioning, positive emotional
regulation, and responsive caregiving despite confronting profound and persistent socio-
economic adversities (412). It encompasses protective factors such as strong social support,
personal coping mechanisms, and the ability to find meaning or hope amidst challenges.
Exploring resilience would involve identifying what factors enable some mothers to maintain
strong dyadic interactions even when facing similar stressors, whereas others struggle (412).
Resilience is of particular significance in this population, considering that only 21% of the
mothers were employed, potentially reflecting broader socioeconomic challenges. Additionally,
42% of the participants were single, which could have an impact on emotional and financial

difficulties.

In this research, flexibility was observed in the context of the participants involved. Despite
experiencing depressive symptoms, these mothers still smiled frequently, suggesting that
emotional responsiveness was not entirely absent. However, it is possible that their facial
expressions were less nuanced, with more positive emotional expressions and gradual transitions
from neutral-positive-smiling requiring greater emotional effort. This suggests that emotional

energy may significantly impact mothers’ ability to convey a full range of emotions.

151



Considering our findings and further suggested research, it is essential to account for cultural
factors that might influence maternal behaviours. The small sample size, coupled with the
diversity of cultural practices in South African communities, makes it difficult to generalize our
results across all mothers within these settings. In many of these communities, infants are often
cared for by multiple caregivers, which can shape their socialization experiences (128). The
collaborative co-parenting structures observed in these families may play a crucial role in the
infant’s early social and cultural adaptation (413). Furthermore, assessing maternal mental health
in vulnerable populations remains challenging due to limited culturally appropriate tools

(350,414).

Effective community-driven interventions, such as those designed by the Ububele Centre in
Johannesburg (415) and Cooper et al., 2009 (416), are to be prioritised. Both models involve
community workers with lived experience and cultural insight; and have demonstrated
effectiveness in preventing the onset and persistence of postnatal depression. My findings
suggest that such approaches may be particularly impactful, as I observed significant effects of
sub-clinical depression on maternal affect transitions - an issue that would be overlooked in mass
screening efforts within clinical settings that tend to focus only on clinical depression. Training
community workers to support mothers in developing emotional regulation strategies - such as
seeking emotional and instrumental support, engaging in cognitive reappraisal, and practicing
acceptance (410) may be particularly valuable. Psychoeducation on mindfulness will also benefit
mothers to orientate themselves in their feelings of neutral and emotional affect. Results indicate
that the 3 second time window is most meaningful unit of analysis, highlighting the importance
of encouraging mothers to pause and process difficult emotions rather than suppressing them or
rushing through them. This insight not only has theoretical implications - given that mother-
infant synchrony is often defined within a 3-second reciprocal window (38) but also practical
ones for intervention. Training community workers to recognise and support the nuanced
dynamics of mother-infant interaction should be considered a vital component of dyadic support
(417). These strength-based, community-driven approaches (415,419) are designed to enhance
flexibility and promote healthier emotional adjustment during the postpartum period, enabling
mothers to manage the challenges of early parenting more effectively (410,420). By fostering
these protective mechanisms, such interventions can benefit maternal well-being and infant

emotional development.
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While these findings are based on mothers with sub-threshold depressive symptoms, it is
important to note that higher levels of depressive symptoms may have a different, possibly more
pronounced, impact on emotional responsiveness. Future research and interventions might also
benefit from including modules that explore and cultivate maternal resilience, which could

further strengthen mother-infant relationships in high-risk communities.

5.5 Limitations

One significant limitation of this study lies in its dependence on short-term observational data,
which captures only brief snapshots of mother-infant interactions. Such brief sessions may not
fully capture the nuanced, evolving nature of relational patterns that occur across different
contexts and times of day. Mother-infant dynamics are inherently fluid and influenced by
multiple factors - including fatigue, feeding cycles, environmental stressors, and the infant’s
developmental stage - which may not be represented during a single observation period.
Additionally, the act of being filmed may have introduced performance bias or social masking,
where mothers may have modified their natural behaviour due to awareness of being observed.
This reactivity can lead to an overrepresentation of socially desirable behaviours, such as
increased displays of warmth or attentiveness, which might not reflect typical everyday

interactions.

Moreover, although maternal mental health was assessed using a depression screening tool, this
approach provided only a limited view of the psychological variables influencing maternal
behaviour. Broader dimensions of maternal mental illness - such as anxiety, trauma history, or
personality disorders - were not examined, despite their potential impact on caregiving. A more
comprehensive psychological assessment could have enriched the understanding of how different

emotional or cognitive profiles shape mother-infant exchanges.

To address these gaps, future research would benefit from adopting longitudinal designs that
allow repeated observations over extended periods. Such designs would enable researchers to
identify patterns of interaction stability or change, particularly in response to fluctuations in
maternal mood. Expanding the sample size would also enhance the generalisability of findings

and enable more robust statistical analyses, including subgroup comparisons (e.g., based on
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severity or type of mental health symptoms). Ultimately, a more holistic and long-term approach
would offer a deeper understanding of how maternal mood disturbances influence caregiving

behaviour and, in turn, affect infant socio-emotional development.

5.6 Conclusion

This study revealed that mothers with sub-clinical depression were significantly less likely than
non-depressed mothers to show positive facial expressions in the 3 seconds before smiling. This
finding highlights how even mild depressive symptoms can disrupt the smooth transition of
maternal facial expressions. Community workers with lived experience can play a key role in
helping mothers practice moment-to-moment mindfulness, offering valuable support for
emotional regulation. Such guidance could directly enhance the dynamic interaction between

mothers and their infants.
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SECTION 3: INTEGRATION
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CHAPTER 6

Integrated discussion

“When spider webs unite, they can tie up a lion”

Ethiopian proverb
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6.1 Introduction

In this chapter, I explore the intricate ‘web’ that often leaves mothers feeling trapped in their
relational and environmental circumstances, making the challenges of motherhood harder to
navigate. I will consolidate the findings of this PhD through an in-depth discussion of themes
uncovered from both qualitative and quantitative analyses and aim to identify what is needed to
strengthen and support mother-infant relationships within this particular population. My goal is

to offer fresh insights that empower women, fostering improved relationships and well-being.
6.2 Study rationale

This PhD aimed to explore the impact of maternal mental health on mother-infant interactions.
Literature underscores the crucial role of nurturing both mother and child in the early stages of
development. Given that mothers serve as the child's first teacher, it becomes essential to address
maternal sensitivity (32) and responsiveness in caregiving (421). By focusing on mothers' ability
to attune to and reflect on their infant's needs, we can foster a healthy mother-infant bond. This
bond, in turn, can act as a preventative measure, promoting the development of trust and
emotional security within individuals, which can ripple outwards to strengthen societal cohesion.
However, it is important to recognise that mothers are not always the sole or primary caregivers;
fathers, grandparents, and other family members often play central roles in caregiving and early
learning (203). Acknowledging these diverse caregiving arrangements allows for a more

inclusive understanding of child development within varying familial and cultural contexts.

Although research has extensively explored the mother-infant relationship, a significant gap
remains. It is well established that a regular amount of visual attention towards the other and
healthy mirroring of facial expression from the mother is important for a healthy relationship and
for infant social, cognitive and emotional development (84). It is also well documented that
depressed mothers tend to be less responsive and exhibit more flattened affect in face-to-face
communication with their infants. However, a significant paucity in research persists, as these
findings are primarily derived from studies conducted in Western, educated, industrialised, rich,
and democratic (WEIRD) societies (344). As this term was coined to describe the demographic

bias in psychological and health science research, where most studies focus on participants from
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these kinds of societies, the result is that findings from such research may not be representative
of human behaviour globally. This concept highlights the limitations of generalised research
findings where vulnerable groups are often outliers due to their cultural norms, values and social
and structural environments when compared to global populations. Thus, this PhD sought to
address this paucity of research by exploring whether these patterns of behaviour vary across
more diverse cultural contexts, recognising that mental health is deeply influenced by an

individual’s environment.
6.3 Key findings

The mixed methodologies employed were purposefully designed and uniquely applied to capture
the to-and-fro nature of relationships. Data was sought from verbal exchange in dialogue (for
objective 1), interactional behavioural reciprocity (objective 2) and dynamic facial evolution

(objective 3). Key findings from these objectives are discussed here.

To gain a deeper understanding of the environmental and cultural context of motherhood in
Soweto, I initiated this PhD with a qualitative approach. This method was chosen as the
foundation for the series of studies, enabling me to capture the nuanced experiences and
challenges faced by mothers in this specific setting. Focus group discussions revealed themes of
maternal perspectives on poor mental health and the impact that this would have on mother-
infant relationships. Mothers thought that partner conflict - particularly paternal denial, family
conflict, poor community support, lack of trust in the healthcare system and lack of resources -
were strong contributors towards stress. Participants clearly understood the reciprocal
relationship with their infants. However, a strong theme of maternal persecution emerged. Many
mothers unconsciously projected past traumas onto their relationships with their infants and
assumed their infants were hurting or punishing them. This projection may have served as a

coping mechanism to avoid confronting their own mental health issues.

Within a similar context, but with a bigger sample size, I then aimed to investigate two key
behaviours that underpin the development of the mother-infant relationship. In describing the
synchrony of visual attention and facial expression between mothers and their infants in a poorly

resourced setting in South Africa, [ found that mothers spent most of the time (92%) looking at
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their infants during face-to-face interactions and smiled for 59% of the time. Infants looked at
their mothers for almost half the time, looked at distractions for 17% of the time and presented
with more neutral expressions. Measurement of synchrony requires the identification of who
would lead a face-to-face interaction and who would follow within a 3 second lag time. On
reflection, this was challenging to measure as mothers were more often than not looking at their
infants and smiling at them, leaving little variation of behaviour and little opportunity to measure
the construct. I hypothesised that a mother’s extended displays of positive affect may have
reflected not only a cultural norm but also an attempt to be perceived as a ‘good enough’ mother
within an under-resourced context. It is also plausible that these behaviours were influenced by
social desirability bias, whereby mothers adjusted their responses to align with perceived
expectations of appropriate caregiving. The knowledge that their interactions were being
recorded and would later be viewed by others may have further contributed to a sense of needing
to ‘perform,’ potentially shaping the authenticity of observed behaviors. I speculated that the
little variation in maternal response suggests less attunement towards the infant which may
hinder infant's learning of social contingency. However, I acknowledge that mothers may have
felt under pressure to look at their infants and to smile at them, which may have skewed results.

This must be taken into consideration when interpreting results.

To address that maternal adverse experiences and mental health challenges can impair a mother’s
ability to recognize and respond to an infant’s needs, my last study in the PhD research series
was to compare facial affect transitions of non-depressed and sub-clinically depressed mothers. I
used data from the previous study where I found that mothers presented mainly with neutral,
positive and smiling facial expressions. I wanted to investigate maternal smiles more deeply
given that mothers presented with prolonged smiling with little variation between facial
expressions as described in the previous chapter. While 39% of the participants in the study were
sub-clinically depressed, I found no statistical difference between the two groups when assessing
the total duration of the time that mothers spent displaying neutral, positive and smiling facial
expressions. For a mother transitioning from a positive facial expression to a smile within 3
seconds, the odds of transitioning were significantly lower in the sub-clinical group than those in
the non-depressed group. This may indicate that sub-clinical depressive symptoms disrupt
maternal facial expression transitions and difficulties with affective flexibility needed for

emotional co-regulation. See table 19 for an overview of study findings per objective.
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Table 19: Overview of study findings per objective

Chapter | Study objective | Key findings Conclusion
3 To explore Key contributors to poor mental health included: Interpersonal and financial stresses were
maternal e partner and family conflict (denial of perceived to significantly impact mothers'

perspectives on
poor mental
health and the
impact this has
on mother-infant
relationships
within a
community
advisory group
of Sowetan
mothers.

paternity)
e poor community support
e lack of trust in the healthcare system
e lack of resources.

Mothers believed their mental health affected their
ability to bond with their infants.

A significant theme identified was perceived maternal
persecution.

mental health in the early postpartum
period.

By understanding the perceived causes of
postpartum depression and anxiety, and
how poor mental health affects bonding,
interventions that are culturally and
contextually sensitive may be developed to
support mothers and to foster trusting
mother-infant relationships in this setting.

My finding revealed that some mothers perceived their infants’ actions as intentionally hurtful, suggesting persecutory feelings. I
hypothesised that helping mothers recognise their infant’s gaze and the emotional connection it fosters could be beneficial for future
intervention. This led me to shift my focus towards key behaviours of visual attention and facial expressions, which are fundamental

to nurturing the mother-infant relationship.

4

To describe the
synchrony of
visual attention
and facial
expression
between mothers
and their infants
in a poorly
resourced setting
in South Africa.

Data for 37 871 seconds of mother-infant interactions
were analysed.

For visual attention:

e infantslooked at their mothers 47% of the time
(mean duration = 8.8 secs), with a 25% chance
of looking back within 3 seconds of their
mothers looking at them.

e Mothers looked at their infants 92% of the
time (mean duration = 34.2 secs).

e Infants spent 17% of their time looking at
distractions

e mothers spent 1.8% looking at distractions.

For facial expressions:

Mothers were more visually attentive and
smiled more, while infants were often
distracted with neutral expressions.

Mothers' prolonged displays of positive
affect may be a cultural, interactional norm
or this behaviour reflects a desire to be a
'good enough' mother in an under-resourced
setting.

Synchrony was challenging to measure due
to few transitions of behaviour. Little
variation in maternal affective response
with infants reflected less attunement
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infants smiled 9% of the time (mean duration=
3.8 secs). Infants had a probability of 14% to
smile back within 3 seconds of their mothers
smiling.

Mothers smiled 59% of the time (mean
duration = 9.6 secs) with a probability of 13%
chance of smiling back within 3 seconds of
their infants smiling.

Infants had neutral expressions 34% of the
time

mothers had neutral expressions 4% of the
time.

towards the infant which may hinder the
infant's learning of social contingency.

These findings are the first to describe
synchrony in this setting, highlighting the
need for further research of culture specific,
mother-infant interaction analysis.

Next, | wanted to address prior research indicating that mental health challenges can impair a mother’s ability to respond to an
infant’s needs. I aimed to investigate maternal smiles more deeply given that mothers presented with prolonged smiling with little
variation between facial expressions when interacting with their infants as described in chapter 4.

5

To compare
durations and
transitions of
smiles between
non-depressed
and sub-
clinically
depressed
mothers.

Nearly 40% showed sub-clinical depression
There was no significant difference in the total
duration of facial expressions between the two
groups for neutral, positive, or smiling
expressions; nor in transitions from neutral to
positive expression or neutral to smile
Sub-clinically depressed mothers were 84%
less likely to transition from a positive
expression to a smile (p = 0.006) within 3
seconds.

Sub-clinically depressed mothers were
significantly less likely to transition from a
positive expression to a smile, suggesting
difficulties with affective flexibility, and
mirroring.

Mild depressive symptoms can disrupt
affective engagement, influencing the
infant’s emotional and social development.

Cultural diversity should be considered.
The study’s innovative methodology and

diverse sample present possibilities for
novel research and inclusive intervention.
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6.4 Discussion

Most of the mothers who participated in this PhD study were born between 1992 and 1998, a
generation whose parents grew up during the Apartheid era, which began in 1948. Their parents
likely bore the full weight of systemic racial discrimination, including limited opportunities due
to a deliberately poor-quality education system. During this time, Black students were subjected
to the Bantu Education Act of 1953 - a key mechanism of oppression, designed to limit
educational opportunities for Black South Africans by underfunding schools and ensuring
curricula that discouraged aspirations beyond menial labor. This resulted in the migrant labour
system, with men leaving the family for extended durations to work on mines and women and
their children alone in poorly resourced areas. In response to the mandatory introduction of
Afrikaans as a medium of instruction in schools, the 1976 Soweto Uprising occurred. This
uprising became a pivotal moment, sparking further resistance that ultimately contributed to the

end of Apartheid in 1994 and the beginning of a more integrated and equal society.

The prolonged isolation of Black South Africans had a disproportionate impact on women and
children, subjecting these particularly vulnerable groups to profound social, economic and
psychological harm (422). Recognising the intersection of this historical legacy and the long-
term impact on families and caregiving practices (423), this research revealed a deep-seated issue
of mistrust. Many men continue to work away from home, putting strain on the family unit.
Mistrust is deepened when fathers deny paternity, leaving mothers to navigate the emotional,
financial and practical challenges of raising infants. Perhaps exacerbated by a lack of trust in the
community and in healthcare facilities; mothers further revealed a complex interplay of trust
versus mistrust in their relationships with their infants in terms of the persecution felt. Erik
Erikson (424) explains in his theory of psychosocial development, that with the inadequate
establishment of trust, infants may perceive the world as unpredictable and unsafe, fostering
anxiety. Such experiences have long lasting consequences, manifesting in adulthood depression,
disengagement, and feelings of loneliness and rejection (424). It may be speculated that the
mothers in this study interpreted their partner’s absence as rejection and possibly feared being
rejected by their own infants. This could explain the frequent displays of prolonged smiles and

extended visual attention towards their infants, reflecting an intense effort to foster connection.
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Perhaps this behaviour was rooted in the complexity of maternal identity and that desire to be
‘good enough’ (7). Good mothering is an idealized, socially constructed idea shaped by societal
expectations of how mothers are supposed to parent (425). No matter their sociodemographic
background, mothers often feel the pressure to meet the standards of being ‘perfect’ caregivers
and experience anxiety and stress when they are unable to fulfill this socially constructed
expectation (426). To exacerbate matters, mothers of colour, especially those who face mental
health issues, domestic violence or substance abuse are often vilified as irresponsible caregivers
(427). Those experiencing social disadvantages, such as limited resources, low income,
inadequate housing, and unstable or unsupportive social environments, are also at a higher risk of

experiencing maternal depression (428).

This study yielded surprising results when investigating the prevalence of depression in this
group of mothers. Contrary to expectations from prior findings (in chapter 3), results indicated
that mothers experienced much lower levels of depression in the trial sample. In fact, the
discrepancy in depression scores between the two sample groups was stark. Among 15 women
from the community advisory group, 67% scored as moderately to severely depressed on the
Edinburgh Postnatal Depression Scale whereas among 57 participants from the trial sample, only
1.7% reported moderate to severe depression. Demographic similarities between the groups, such
as age (n=15: 28 years vs n=56: 31 years) suggest that these differences were not attributable to
substantial variations in participant profiles. However, key differences in employment rates
(n=15:40% vs n=56: 21%) and relationship status (n=15: 73% single vs n=56: 42% single) point
to financial strain and reduced emotional support, as potential contributors to higher levels of
depression in the community advisory group. Additionally, the context of the Edinburgh
Postnatal Depression Scale administration likely influenced results. The community advisory
group completed the scale at Chris Hani Baragwanath Academic Hospital during extended two-
hour sessions, where a facilitator and a psychologist (myself) were present. Participants were
asked in-depth questions about their feelings of depression and anxiety. In contrast, the trial
group completed the depression scale without additional probing into their mental health. The
structured setting of the hospital sessions may have provided the community advisory group with
more space to express their emotional stress, potentially resulting in higher reported levels of
depression. This could be explained by ‘groupthink’ (429) - which happens when a group of

people prioritize harmony over critical evaluation - influencing data collection. In therapeutic
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groups, ‘groupthink’ can impact focus group discussions and individuals may conform to
dominant opinions. Psychologists being present (myself) may conform to a prevailing diagnostic
trend. Additionally, researchers conducting qualitative research may be influenced by

‘groupthink’ leading to biased interpretations of mental health conditions (430).

Even though the severity of depressed mood varied, findings indicated that heightened
depressive symptoms likely compromised a mother's emotional flexibility during interactions
with her infant. This was assessed through the analysis of facial expression transitions, a method
that capitalizes on the universal language of non-verbal communication. As Ekman's (431)
research on basic emotions - happiness, anger, sadness, surprise and fear - demonstrates, facial
expressions are universally recognized, transcending cultural boundaries and underscoring the
strength of our approach. While cultural nuances exist - such as a smile not always signaling

happiness - research on facial expressions in South Africa is limited.

For generations, many South Africans have remained unseen, unheard, and deprived of the
opportunity to hope. Addressing intergenerational trauma requires a deeper understanding of the
role of hope, as highlighted by Erikson (424), who identifies it as the core virtue emerging when
trust outweighs mistrust (424). Higher levels of hope are associated with better outcomes in
maternal mental health (432). It has been found that parents with a greater sense of hope express
greater subjective well-being (433), report less stress (433), are more resilient (434), perceive
their families in a more positive light (435), feel more competent as parents (436) and are more
involved in their children’s lives (437). Yet still to be explored is the relationship between hope

and emotional flexibility.

This mixed-methods study explored the essence of relationships - trust - capturing a brief yet
intimate glimpse into the emotional dynamics within the dyad. By analyzing micro-behaviors,
we uncovered hidden vulnerabilities that might have otherwise remained obscured. However, the
extent to which maternal mental health directly impacts the infant in this context remains
uncertain. While this study provides valuable insights, drawing upon existing literature can help
shape meaningful directions for future studies, allowing us to deepen our understanding of this

critical field of research.
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CHAPTER 7

Conclusion

“It takes a village to raise a child’

African proverb

... but not every mother has a village
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7.1 Introduction

Raising a child often requires the support of a village, yet many mothers lack access to such

networks. This underscores the importance of collaboration in both nurturing future generations
and addressing the challenges faced by socially vulnerable mothers. Similarly, research aimed at
improving their lives needs collective effort to make a real impact. In this concluding chapter, we
will review the study's strengths and limitations and propose future research questions to guide

other researchers and healthcare workers in making a lasting difference for mothers and infants.
7.2 Strengths of the research

This research is both novel and groundbreaking. To date, no studies on synchrony in Africa have
been identified. Provenzi et al., 2018 (63) conducted a systematic review of mother-infant

interactions using search terms such as ‘attunement’, contingency’ and ‘synchrony’. Within the
82 relevant studies found, they reported one South African study, but no reference was given and

no further mention was made in their review.

A further strength was founded in our methodology which captured the fluidity of interactions,
aligning with the aim of contributing to the body of knowledge on relational exchange. Methods
were deliberately designed and uniquely applied to gather data. The inclusion of focus group
discussions allowed for a multidimensional exploration of participants' experiences of being
mothers in Soweto. This setup encouraged a natural, conversational exchange of thoughts and
emotions, enabling participants, facilitators, and myself to engage in reciprocal dialogue. The
richness of these interactions offered deeper insights into the relational dynamics under study.
The investigation of synchrony, referred to by Beebe, 2006 (2) as the ‘dance’ between two
people, was used to capture behavioural exchange in real time to understand mother-infant
relationships. By observing nuanced moments on video, the research shed light on the
importance of timing and mutual responsiveness between the dyad - or rather the
‘appropriateness’ of responses (404). Lastly, the focus on transitions in facial expressions
examined the dynamic evolution of non-verbal communication, rather than relying on static

images. Introducing dynamic stimuli, where facial expressions shift naturally from neutral to
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emotional over time, presents a promising new approach to research for several reasons. First,
static images fail to accurately reflect real-life facial expressions. Using video sequences that
depict the gradual development of emotion would offer a more realistic representation (400).
Second, recent neuroimaging (438) and computational modeling research suggests that different
brain regions are involved in recognizing dynamic versus static faces, further highlighting the
value of dynamic stimuli in exploring the underlying mechanisms of emotion recognition. Third,
empirical studies show that people are better at identifying emotions when they are presented
dynamically, as opposed to static or sequential images (439). Despite the growing recognition of
the importance of dynamic facial emotion displays, detailed information on the timing and

evolution of these expressions remains limited (400).

A key strength of this research lies in the complementary nature of its qualitative and
quantitative components. The focus group participants in Chapter 3 reported more frequent
depressive symptoms than the 57 mothers involved in the observational studies in Chapters 4 and
5. This contrast allowed the study to capture both the rich, subjective experiences of mothers
facing significant distress and the micro-level behavioural patterns of those with milder or sub-
threshold symptoms. While the qualitative data offered depth and emotional context, the
observational data provided objective insights into dyadic interaction. Together, this
heterogeneity enriched the analysis, enabling Chapter 6 to synthesise diverse perspectives for a

more comprehensive understanding of maternal mental health and mother-infant interaction.
7.3 Limitations of the research and suggestions for future investigation

While using headcams was a methodologically strong choice for capturing patterns of visual
attention and facial expression, they were not optimal for detecting more subtle nuances in these
behaviours in our sample. A study conducted in the United Kingdom by Constantini, 2023 (405)
where mother-infant interactions were recorded using the same methodology applied in this PhD,
revealed a significant difference in video footage. Videos from the United Kingdom showed that
infants were frequently seated in feeding chairs, the lighting was optimal, and the video quality
was high, making both the mother’s and infant’s faces easy to observe. This facilitated smoother
coding of behaviours compared to the video data used in this PhD, where such ideal conditions

were not consistently met, potentially impacting the clarity and reliability of observational
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coding with mothers in our study. Homes in Soweto did not offer good light and infants were
often lying in beds or on couches, which made filming difficult as the head-mounted cameras
sometimes did not capture participants’ faces. In future, researchers in low resource settings
could walk around the participant’s dwelling and discuss the optimal place to record the
interaction, while pointing out how best to get light into the space for filming (e.g. discussing
opening the curtains and switching on lights). However, this may also be challenging, as
participants might be uncomfortable with researchers moving through their homes. Additionally,
requiring mothers to film in a specific location could result in less natural behavior being
captured in the videos. Furthermore, researchers could consider using an unobtrusive third
camera positioned in the room for better recorded visuals and to capture the added behaviour of

touch between the pair.

Secondly, in critically appraising the study, it is essential to account for social desirability bias
(341), which occurs when participants alter their behaviour to align with what they believe is
expected or acceptable when being recorded and observed. In this study, the mothers spent 92%
of the recorded time looking at their infants, which could reflect such a bias, as they may have
been consciously or unconsciously modifying their behaviour due to the presence of the camera.
Additionally, having a camera on the mother’s head may have altered the infant’s responses, and
she may have tried to distract the infant by trying to keep the infant happy. This consistent level
of attention towards the infant may have complicated the measurement of synchrony, which
required behavioural variability to assess dynamic interaction. The lack of behavioural variation
made it difficult to capture the natural flow of relational exchanges but could suggest less
attunement towards the infant which may hinder infant's learning of social contingency. For
future reference, researchers may consider reiterating to participants that they do not have to
entertain their infants during filming and that they should be acting in their usual manner during
interaction. Additionally, mothers can be asked to record every day for three minutes a day in
hope that the task becomes less novel as the days pass and behaviour during interaction becomes

more natural.

Thirdly, macro behaviours, such as postural orientations and gestures (440), are relatively easy to
observe and quantify. However, the coding of micro-behaviours presents more difficulty. Micro-

level, moment-by-moment coding of synchrony is often tedious, time-consuming (441), and
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contentious (442,443). The process is inherently subjective, as human error is unavoidable. In
this study, the interpretation and categorisation of non-verbal behaviours, such as visual attention
and facial expressions, were influenced by personal judgment, adding an element of subjectivity
to the analysis. Future directions in research may include the automation of coding of The
Observer XT 16 (90). Alternatively, investigators may consider using an existing automated

system to collect accurate data on facial expressions such as the ‘FaceReader’ (90).

Fourthly, in exploring synchrony within the dyadic relationship, some challenges became
apparent. The operationalisation of synchrony warrants close attention. While the concept itself
is clearly defined as the temporal coordination of behaviour between mother and infant, there are
multiple methodologies used to calculate it. In terms of settings, mother-infant interactions have
been studied in clinics, research laboratories, and home environments, using both first-person
and third-person perspectives. With regards to analyses, three primary approaches have been
applied in the literature: broad interaction scales incorporating dyadic elements, specialised
synchrony scales, and micro-analyses using coded time-series data, the latter being employed in
this study. The existence of these varied methods complicates comparisons across studies, as
differing measurement approaches can lead to inconsistencies in how synchrony is quantified.
This also highlights the need for a more standardized, validated framework for defining what
constitutes ‘low,” ‘medium,’ and ‘high’ levels of synchrony (64)(109)Thus, my results on lag
sequencing did not give us rich information on the interactions I observed. In future research,
establishing more defined parameters or thresholds would improve cross-study comparability

and enhance the robustness of synchrony research.

Fifth, this research did not conduct a comprehensive investigation into participants’ mental
health histories and including questions pertaining to prior diagnoses may have offered valuable
insights. Notably, many previous studies have overlooked the co-morbidity of psychopathology
(243,444). Looking ahead, research should account for the concurrence of mental health
disorders such as depression and anxiety, among others (445). Focusing on state anxiety and

tools like the State-Trait Anxiety Inventory, may yield meaningful findings.

Lastly, this study was limited by certain cultural factors that may have been overlooked. While

the primary investigators of both this study and the PLAY study Prioreschi et. al., 2023 (281)
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lived near Soweto and were somewhat familiar with Sowetan culture, both were Caucasian and
not fluent in the local languages spoken by participants. Additionally, after the first research
assistant resigned, her successor, though a Sowetan resident fluent in these languages, was male.
This may have influenced data collection as it is possible that participants found it difficult to
divulge details of mothering. Future studies may benefit from a researcher with lived experience
to support the field work and to foster culturally sensitive engagement. Furthermore, there is a
diversity of caregiving practices across South African communities. For instance, infants are
often cared for by multiple adults, which significantly influences their socialization experiences
(128). This collaborative co-parenting structure may play a critical role when evaluating
caregiving dynamics within the dyad (413). In the South African context, further studies may
include grandmothers, and exploring interactions within triadic relationships may provide a more

comprehensive understanding of interactions.
7.4 Recommendations for interventions in South Africa

To begin with, those implementing interventions should adopt a facilitative mindset. Equally
important is identifying influential community gatekeepers within areas where vulnerable
populations reside, as their support is key to fostering a collaborative environment. Establishing
strong relationships with these individuals is essential for gaining trust and access to the
community. Added to this, a deep understanding of the local culture, combined with lived

experience, is invaluable for designing interventions that are both relevant and effective.
7.4.1. Interventions for supporting mothers

This research highlights a recurring theme that mothers receive insufficient support. Addressing
this issue through targeted interventions for clinic staff during postnatal care could significantly
benefit both mothers and their infants. Nurse training programs focused on cultivating
empathetic care are promising approaches in teaching staff about rapport. Workshops to improve
listening skills, coupled with regular debriefing sessions, can equip nurses with tools needed to
provide compassionate support. Information can be shared on the importance of bonding, what it
entails, and practical ways to strengthen the mother-infant relationship. This can be done by

dispersing pamphlets with relevant information (appendix L) or making short videos (for
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examples of topics that can be used, see appendix M,N,O). Teaching reflective functioning or

mentalization to mothers can be incorporated into this too.

Similarly, father engagement can significantly influence the mental well-being of mothers.
Research shows that mothers with partners who are actively involved tend to experience lower
levels of antenatal depression (446,447). Conversely, decreased partner involvement after
childbirth is associated with an increased risk of postnatal depression (448). Additionally, men's
active participation during pregnancy and early childhood can result in enhanced developmental
outcomes throughout a child's lifespan (449-451). Interventions may include the promotion of

men’s support groups, to offer care to the fathers in the community.

Research indicates that maternal sensitivity is linked to better developmental outcomes in
children, particularly in challenging socio-economic contexts (452). By prioritizing the mother's
perspective, we can address the underlying issues that may affect her capacity to engage
effectively with her child. Ultimately, this approach not only supports mothers but also benefits

infants, creating a more supportive environment for healthy development.

In a peri-urban settlement in Khayelitsha South Africa, researchers developed an intervention,
delivered by previously untrained lay community workers from late pregnancy to six months
postpartum (416). It aimed to promote sensitive parenting and secure infant attachment.
Compared to the control group, mothers in the intervention group showed significantly more
sensitivity and less intrusiveness in interactions with their infants at 6 and 12 months, and their
infants had a higher rate of secure attachment at 18 months. Although maternal depressive
disorder prevalence did not significantly change, there was a reduction in depressive mood on
the Edinburgh Postnatal Depression Scale at 6 months (416). This study by Cooper, et al., 2009
(416) as well as work done at ‘Ububele’ in another peri-urban settlement in Alexandra, South
Africa (415), is evidence that training lay community members to assist mothers is effective.
‘Ububele’ meaning ‘compassion,’ is a non-profit organisation that developed a community-based
parent-infant mental health intervention. The Baby Mat Project brings together a psychologist
and a social auxiliary worker to support mothers living near impoverished settlements. The
initiative fosters reflective functioning (41) by engaging mothers in discussions while their

infants rest on a mat placed between them (415).
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7.5 Future research

While previous initiatives training community workers have made good progress in supporting
dyads, more nuanced observational skills are necessary to effectively assist mothers and their
infants in Soweto. Therefore, I propose the ‘Model of Observing Mother and Infant (MOMI)’ as
a framework to explore what caregiving looks like in South African dyads and to guide future
efforts in observing, benchmarking and serving dyads in distress. Future research will include a

manual to direct this intervention into practice.

7.5.1 The Model of Observing Mother and Infant (MOMI)

In clinical practice, the psychologist listens attentively to the patient, focusing on underlying
emotions and meanings beyond their words. Non-verbal cues are observed and provide valuable
insights into the patient’s condition. The next step is to conceptualize the case to guide effective
interventions. Similarly, this PhD aims to undertake a parallel process of exploration using
research to inform future treatment and practice. The findings of this PhD have led to a new
framework to improve service towards mothers and infants and is illustrated below in Figure 16.
Guidelines on observing and benchmarking the dyad with steps towards service are explained
below. It can best be remembered by thinking of the word ‘observe’ (where ‘O’ stands for

‘Observe’, ‘B’ stands for ‘Benchmark’ and ‘Serve’ means to serve to dyad).
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Physical Family
environment environment

Observe, Benchmark and Serve mothers and their infants during interaction

Communal
environment

The 3 seconds The 3 seconds

of synchrony of tramsition

1 2 3

Observe Benchmark Serve

Figure 16: The Model of Observing Mother and Infant (MOMI)
Observing the dyad

The 3rd eye is the culturally aware community worker, researcher or the person behind the
camera observing interaction. The observer, having examined his/her own childhood and triggers
that have molded his/her personality, are important factors to consider. Actively practiced
listening skills are imperative. Skills in observing nuances in the dyadic relationship and keeping
an eye out for maternal responsive caregiving and bonding behaviours such as visual attention

and facial expression are to be used.

The 3 seconds of synchrony are important to acknowledge as they capture the synchronicity or
subtle dance of micro-behaviours between the pair, revealing insights into the sensitivity of the
mother and the attunement between them. Despite an expected limited variation in the mothers’
facial behaviour - where frequent gazing and smiling towards the infant has been found to be
typical for the first 3-6 months postpartum - these micro-interactions provide valuable

information about the dyad’s connection.
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The 3 seconds of emotional transition are helpful to gauge emotional responsivity. It is important
to try to observe the mother’s and infant’s movements between different affective states as these
give insight into the dynamic of dyadic interaction. It also gives information about the mother’s

mood.

In observing the dyad of the MOMI model, findings from Chapters 4 and 5 provide critical
empirical grounding that may direct practical application. While mothers appeared visually
attentive (92%) and smiled frequently (59%), infants showed less engagement, with higher rates
of distraction and neutral expressions. This suggests that although mothers may appear engaged,
true attunement and emotional co-regulation may be harder to detect, particularly when shaped
by a desire to be perceived as a good enough mother. Sub-clinical depression may further impair
affective flexibility, as shown by reduced likelihood of positive expressions preceding smiles.
These patterns may reflect emotion regulation difficulties - such as behavioural avoidance,
distraction, and rumination (410) - that are compounded by cognitive overload, emotional
blunting, and diminished intrinsic motivation. Together, these findings support the MOMI
model’s focus on observing subtle shifts in emotional expression and considering how internal

states affect maternal responsiveness.
Benchmarking the dyad

The dyad’s physical environment: At the base of the hierarchy of needs, sits a fundamental
human need for survival. An assessment of the pair’s access to food and water is important to
gauge when observing the dyad, as feelings of safety and security may affect interactional style.
Additionally, benchmarking the pair in terms of health, housing, access to resources, socio-
economic position and other measures of their well-being within their physical environment are

important factors to note.

The dyad’s family environment: It’s essential to enquire about the mother’s biological factors
(such as genetic predisposition), psychological aspects (including family upbringing, past
traumas and mental health conditions) and social dynamics (like her role within her family of
origin and her family relationships including interactions with in-laws). It is helpful to consider
how a dyad may be impacted by a lack of paternal support, considering that paternal denial was

identified as a perceived source of stress contributing towards mental well-being in Soweto.
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Additionally, the pair must be viewed within the broader context of extended families

recognising the influence that these relationships have on the pair and the infant’s development.

The dyad’s communal environment: Thinking of the mother and infant within their specific
culture and community is vital. Our findings revealed that mothers often perceived neighbours
and health care facility staff as judgmental, which could adversely impact their mental well-
being. Gathering information on these elements and thinking creatively on ways in which to
identify community workers, church counsellors or small support groups may help empower the

mother, having a positive effect on the dyad.

When benchmarking the dyad in the MOMI model, it is helpful to incorporate the contextual
realities revealed in Chapter 3. The qualitative findings showed that experiences such as partner
conflict (particularly paternal denial), family conflict, poor community support, lack of trust in
the healthcare system, lack of resources and feelings of maternal persecution had a perceived
impact on mothers’ emotional well-being and their ability to respond sensitively to their infants.
These stressors may shape the physical, familial, and communal environments in which dyads
are embedded, underscoring the importance of assessing not only material conditions but also the

relational and psychosocial landscape influencing early caregiving behaviors.
Serving the dyad

Mother’s self-trust: For a mother to foster a connection between herself and her infant, she must
first cultivate a sense of trust in herself. This self-trust is critical for her confidence, feelings of
being good enough, emotional stability and her ability to respond sensitively to her infant.
Interventions can include exploring past traumas, self-awareness, emotional regulation and
emotional flexibility. Psychoeducation on mindfulness can help foster self-trust. Furthermore,
skills training in activities that create space to help the mother to process her feelings can be
taught. Teaching about the benefits of taking three seconds to pause when feeling emotional to
acknowledge that specific feeling can be beneficial. Lastly, an intervention tailored towards
emotional flexibility — helping mothers learn to accept and embrace factors beyond their control

— could offer significant benefits to their well-being.
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Infant’s development of self-trust: To help cultivate an infant’s sense of self-trust, an intervention
around maternal mirroring and reflective function will be beneficial. These skills would help the
development of the infant’s internal working model which includes representations of the self,
the caregiver, and the relationship between them. These representations are influenced by the

quality of care and responsiveness received from caregivers during infancy.

Mother-infant trust: Interventions directed towards fostering secure attachment to develop
mother-infant trust, would include the suggestions listed above. Incorporated into this would be
encouragement for the flow of eye contact to and away from her infant and for the mother to
become aware of her own emotional state and that of her infant’s. Importantly, an intervention
addressing the hope or hopelessness between the pair would help to foster resilience between

them.

To serve the dyad, the concept of mother's self-trust within the MOMI model becomes especially
significant when viewed through the lens of the findings from Chapters 3, 4, and 5. These
chapters revealed that while mothers frequently smiled and maintained high levels of visual
attention, this did not always translate into reciprocal affective engagement from their infants -
particularly in cases where sub-clinical depressive symptoms were present. Furthermore, cultural
norms and social desirability may lead mothers to perform behaviours associated with being
‘good enough’ without feeling genuinely connected. These insights underscore the need for
interventions focused on enhancing emotional regulation, self-awareness, and affective
flexibility. Cultivating a mother’s self-trust not only empowers her to respond more authentically
and sensitively but also supports the infant’s development of trust and strengthens the emotional

reciprocity necessary for secure attachment and dyadic resilience.

In conclusion, implementing the MOMI model must be grounded in the socio-economic and
resource realities of the South African context, particularly in urban township settings like
Soweto. Effective training in observational skills - whether for community health workers or lay
counsellors - requires structured, ongoing supervision and cannot rely on one-off workshops.
Training should be modular, culturally adapted, and focused on practical, observable signs of

maternal distress and disengagement, rather than complex diagnostic criteria. Crucially,
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observers must also engage in self-reflection, with appropriate emotional support, to sensitively

carry out this work.

These recommendations acknowledge the structural limitations of the public health system while
promoting realistic, scalable, and contextually appropriate strategies to support mother - infant
wellbeing. Given that postpartum services in South Africa are frequently under-resourced and
inconsistently delivered - particularly in low-income and rural communities - there is a clear
policy imperative to strengthen maternal mental health care within primary health platforms.
Integrating community-based, culturally informed interventions into existing service frameworks
holds promise for bridging service gaps and improving early developmental outcomes. However,
the practical feasibility of this approach within the South African context requires further
investigation. Key areas for exploration include sustainable training models for community
health workers, integration with existing clinic infrastructure, mechanisms for ongoing
supervision, and the acceptability of such interventions among mothers and health professionals
alike. Pilot studies assessing cost-effectiveness, fidelity, and uptake in diverse settings would be

essential to inform future scale-up and policy formulation.
7.6 Conclusion
“With a little seed of imagination, you can grow a field full of hope”’
Nigerian Proverb

In the preface, I shared my early experiences as a psychologist working with orphans at Epworth
Children’s Home. Sadly, on April 17, 2024, News24 reported that this 105-year-old institution is
closing due to a lack of funding, operating at a deficit of R2 million. Epworth now faces the task
of relocating its children into places of safety and foster homes. Many of these children will feel
abandoned - again - which reminds us of the consequences that those deprived of sensitive

caregiving may, metaphorically, 'burn the village just to feel its warmth’. Addressing this

problem requires creativity and novelty while highlighting the need for solutions promoting trust

and anchored in the enduring virtue of hope.
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Appendix A

Theoretical underpinnings of the study

Theorists Background Significant concepts in the theories
Harry Harlow Experimental and Maternal contact in the growth and social development of infants. Studies extended social deprivation in the early years of life when
comparative psychologist | working with infant monkeys and surrogate mothers made of terry cloth or wire.
John Bowlby Psychiatrist and Attachment theory. Suggested that a child is born with programming that helps him/her to form an attachment to others. Said it may be an
psychoanalyst evolutionary trait that formed to help children survive. Spoke of attachment behaviours being instinctive. Said, that they become activated
when a trigger is present. Actions or feelings like fear, separation or insecurity would all cause the attachment programming to activate,
causing a child to look for the figure to whom he/she is attached. Concept of maternal deprivation hypothesis: effects of separating infant
from mother leading to delinquency and affectionless children. "Internal working model" IWM) is a cognitive model that uses mental
representations to understand the world, self and others. A person's interactions with others in future are guided by memories and
expectations from their developed IWM which influence contact with others.
Mary Ainsworth Developmental Known for her work on attachment and looked at maternal separation and the effects of this on an infant's personality and dev elopment.
psychoanalyst Developed the "Strange Situation" standard laboratory observation procedure which looked at the patterns of interactions between infants

and their mothers. She theorised that these patterns were related to responsiveness. The three response techniques include A: Avoidant, B:
Securely attached and C: Resistant. She coined another term called "Maternal sensitivity" which is about a mother's ability to perceive and
interpret accurately, her infant's signals and communications.

Donald Winnicott

Paediatrician and
psychoanalyst

Winnicott's stance on maternal care is that there is no such thing as a baby - meaning that if an infant is without a mother, the infant is
unable to exist. "Good enough" mother: The unconsciousand conscious bodily and psychic attunement of an ordinary and devoted mother
to her infant to adapt adequately in a good enough environment at different stages of the infant's growth, thus allowing for the
establishment of two separate beings. "Holding environment" Psychical and physical space within which the infa nt is protected. A mother
who doesn't provide a holding environment that is conducive to growth, or a motherwho offers too much stimulation, can contribute to the
cessation of development. The child experiences impingement. His/her desires have not been answered. "Primary maternal preoccupation"
is the psychological and physiological preparedness of a mother with an infant for her journey into motherhood. Herein, she identifies
closely and intuitively with her infant so that she can meet physical needs first and then emotional needs that allow for the start of
integration and ego development.

Daniel Stern

Psychiatrist and
psychoanalyst

Looked at the fine-grained view of the instant-by-instant interactive exchanges which make up the mother-infant relationship. Used micro-
analysis of face-to-face communication between mother and infant to film each partner in relation to that of the other. The motherhood
constellation: A mother's mental organisation and instinctual focus on her devotion to her infant as important for child deve lopment.
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Peter Fonagy

Psychoanalyst

"Reflective functioning" is described as the ability to imagine mental states in the self and others. It includes the reflection and
understanding of one's own behavioural responses, communicating inner mental states.

Selma Fraiberg

Psychoanalyst and social
worker

Studied babies suffering from blindness. Her seminal paper "Ghosts in the nursery" refers to the concept of the relationship between a
parent's early, often traumatic experiences of the manner in which she was raised, and her own parenting style.

Colwyn Trevarthen

Biologist and infant

Researched brain development, infant communication, and emotional health. Studied play, interactions, dialogic relationship, non-verbal

researcher communication, intersubjectivity and musicality.
Mary Main Psychologist Attachment. Introduced ‘disorganised infant’ and the "Adult attachment Interview". Researched infant play, micro analysis, and mother-
infant interaction.
Tiffany Field Occupational therapist Child studies, developmental psychology, postnatal depression, infant massage.
Lynne Murray Psychopathologist Postnatal depression, intergenerational transmission of psychopathology, developmental psychology.
Ed Tronick Developmental 1978 development of the "Still face experiment". Describes a phenomenon whereby an infant, after three minutes of "interaction" with an
psychologist expressionless mother, becomes agitated. He will attempt to resurrect the interaction into its former, reciprocal pattern. Other keywords:
Infant primal social understanding, depressed mothers in interaction with infants and socio-emotional regulation.
Beatrice Beebe, Karin, and Varied Mother-infant interactions and terms such as "synchrony" which is described as the "dance" of mutually responsive and temporal

Klaus Grossmann, Karlen
Lyons-ruth, Patricia
Crittenden, Alan Fogel,
Michael Lewis, Joe Jaffe,
Steve Bennett, Frank
Lachmann, Ruth Feldman

non

behaviours between a mother and her infant in the dyadic relationship (Feldman). Similar concepts are "mutuality ", "reciprocity", "turn
taking" and "shared affect".
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Appendix B

PLAY study Information and consent form

University of the Witwatersrand, Johannesburg
Developmental Pathways for Health Research Unit

Department of Paediatrics and Child Health

INFORMATION SHEET FOR PARTICIPANTS

Hello, my name is Sarah Cantrell, and I am a Researcher in the Department of Pediatrics at the
University of Witwatersrand. Together with other colleagues from the University we are
conducting research to understand how to support mothers in caring for their babies through a
study called “Play and Love and You”. As a psychologistin the WITS research team, my part of
the study is to find out how mothers feel emotionally, what their social support is like at home and

what experiences they went through when they were young children. I'm also interested to observe

how mothers bond with their babies.
I would like to invite you to be part of this study because:

a) you have a baby aged between 0 months and 6 months
b) you are a Soweto community member
¢) you are the primary caregiver for your baby

What is involved in the study?

If you are happy to participate in the research, we will first ask you to read this information sheet

and sign the consent form.

At your baby’s birth
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You will be expected to fill in a few questionnaires at the hospital when your baby is born. They

will be:

1. Demographics questionnaire with questions about yourself, your
home, family and baby (5 minutes to answer).

2. A questionnaire about your feelings and your mental health (5
minutes).

3. Questions about what adverse experiences you had when you were
a child (10 minutes).

4. A questionnaire about how you feel towards your baby (5 minutes).

When your baby is 4 months old

When your baby is 4 months old, you will be met at the hospital by myselfand or a trained research
assistant. We will hand over two cameras. One for yourselfand one for your baby. These cameras
will be attached to headbands that you will be using in the following week. We will explain to you
how to use the headcams at home. You will be expected to film yourselfand your baby interacting
for five minutes, three times in that week. When this is done, you will then be required to answer

the same questionnaires that you answered when your baby was born.
Benefits:

There is no direct benefit to you from participating in the study. You will, however, contribute to
an understanding about how mothers experience their own mental health and what impact that has
on their babies. You’ll also be able to help other mothers try to improve the bond between

themselves and babies in the Soweto community.
Risks:

The questionnaire that you fill out and the video footage that you record, will only be used for the
purposes of this study, and will be kept in the strictest confidence. We will place a number on each
recorded session that will not have any information that can identify you; and these clips will only
be viewed by myself or trained research assistants. The recordings will be stored on a researcher’s
computer (password protected) and destroyed after five years following the completion of the

project.
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Some of the questions may cause psychological distress. If this is noticed by the interviewer or if
it is reported by yourself, you will be given an appointment within the next week with me, a
professional registered Psychologist, at the research unit at Baragwanath hospital in order to
receive counseling as required. I have more than 15 years of experience in research and
counselling. I can also refer you to another psychologist or organisation around Soweto for further
management of any issues that may arise. You will be free to choose not to respond to any

questions, or to stop the interview at any time.
Participation is voluntary:

Participation in this study is completely voluntary, and lack of participation will not have any
negative consequences. You can choose not to complete any activities and assessments, fill in any
questionnaires or talk to anyone on the phone if it will make you feel uncomfortable. You are able

to withdraw at any point during the study.
Reimbursement:

You will be provided with R200 per visit to cover your transport expenses for your travel to the

research unit.

Confidentiality:

Personal information will be handled with strictest confidentiality. Only myself and other trained
research assistants have access to your questionnaires and video recordings. In my analysis, |
give each person a number so that is in no way linked to your name. If results are published, they
will not include any names or personal details that can lead to individual identification, and all
published data will be completely anonymous.

Further information:

If you require any further information or have any questions/complaints about the study please
contact the Human Ethics Committee of Witwatersrand 011 717 71234 or

zanele.ndolvu@wits.ac.za

If you are happy to take part in the study please read and sign the attached consent form and we
will commence with the questions.
Thank you for your time and attention

Kind regards, Sarah Cantrell
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University of the Witwatersrand, Johannesburg
Developmental Pathways for Health Research Unit
Department of Paediatrics and Child Health

CONSENT FORM

I agree to be a participant in the study that looks at maternal mental health and the impact of
synchrony on mother / infant interactions. The goals and methods of the study are clear to me. I
understand that the study will involve answering questionnaires about myself, my feelings, my
feelings towards my baby, my mental health, social support and childhood experiences. The
filming of my interactions with my baby have been explained to me and I understand the risks
that are involved. It has been explained to me that if [ need psychological assistance, the
researcher will help me to make an appointment with a psychologist or will assist in the referral
to a nearby facility that will help me to relieve distress if brought about by questions in the study.
All the details and purposes of this study have been explained to me. I understand that I have the
right to refuse to participate in the study.

I agree to participation in this study on condition that:

I can withdraw from the study at any time voluntarily and that no adverse consequences will
follow on withdrawal from the study.

I have the right not to answer any or all questions posed in interviews, focus groups and/ or
questionnaires and not to participate in any or all of the procedures / assessments.

The University of the Witwatersrand Human Ethics committee has approved the study protocol
and procedures.

All results will be treated with the strictest confidentiality.

The study team is committed to treating participants with respect and privacy through private and

follow-up counselling available on request.
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PARTICIPANT:
Printed Name Signature / Mark or Thumbprint Date and Time
WITNESS (required if thumbprint is used above):

Printed Name Date and Time

RESEARCH ASSISTANT:

Printed Name Signature Date and Time

CONSENT FORM FOR USING VIDEOTAPED MATERIAL

I have read and understood the project information sheet, and I understand that I will be
videotaping myself and my baby. I understand that if at any point I do not wish to record further,
I do not have to. I do not have to hand over any recordings that I do not wish to, and this will not
in any way affect how the interviewer treats me. If a third person appears on the screen and I do
not want that person to be recorded, I can stop recording and I understand that I do not need to
hand over the material to the researcher. I understand that anything that is recorded, will be
destroyed five years later. [ understand that the information that I give will be treated in the

strictest of confidence, and that my name will not be used when the research is written up.

PARTICIPANT:

Printed Name Signature / Mark or Thumbprint Date and Time

WITNESS (required if thumbprint is used above):

Printed Name Date and Time

RESEARCH ASSISTANT:

Printed Name Signature Date and Time
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Appendices C-E

HREC ethical clearance certificate for:
The Community Advisory Group study
Sarah Cantrell’s PhD
The Play, Love And You study

UNIVERSITY Of

WITWATERSRAND,
JOHANNESBURG

— é HUMAN RESEARCH ETHICS
b4

COMMITTEE (MEDICAL)

Office of the Deputy Vice-Chancellor (Research and Innovation)

TO:

CcC:

FROM:

DATE:
REF:

PROTOCOL NO:

PROJECT TITLE:

Dr A Prioreschi

School of Clinical Medicine

Department of Paediatrics and Child Health
Developmental Pathways for Health Research Unit
Chris Hani Baragwanath Academic Hospital

E-mail: Alessandra.Prioreschi@uwits.ac.za
Supervisor: Not applicable

<a;d <HREC-Medical Research Office@wits.ac.za>
Mr lain Burns

Human Research Ethics Committee (Medical)
Tel: 011 717 1252

E-mail: lain.Burns@wits.ac.za
2022/02/25
R14/49

M210846 (This is your ethics application reference number. Please
quote it in all enquiries, oral or written, relating to this study.)

PLAY Study (Play and Love in the eArly Years)
Community Advisory Group

Please find attached the Clearance Certificate for the above project. | hope it goes well and
that an article in a recognized publication comes out of it. This will reflect well on your
professional standing and contribute to Government funding of the University.

MSWo! 000/1ain0007/Clearscan.wps
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UNIVERSITY OF THE é
WITWATERSRAND, &/
JOHANNESBURG
R49 Dr A Prioreschi

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARANCE CERTIFICATE NO. M210846

NAME: Dr A Prioreschi
(Principal Investigator)

DEPARTMENT: School of Clinical Medicine
Department of Paediatrics and Child Health
Developmental Pathways for Health Research Unit
Chris Hani Baragwanath Academic Hospital

PROJECT TITLE: PLAY Study (Play and Love in the eArly Years)
Community Advisory Group

DATE CONSIDERED: 2021/08/27

DECISION: Approved unconditionally

CONDITIONS:

NOTE: If contact information regarding student study participants is required,

please contact the Registrar’s office - <Nicoleen.Potgieter@wits.ac.za>

SUPERVISOR: Not applicable

APPROVED BY: eﬁ%ﬁ
Dr CB Pehny, Chai "HREC (Medical)

DATE OF APPROVAL: 2022/02/25

This Clearance Certificate is valid for 5 years from the date of approval. An extension may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Research Office secretariat on the 3rd floor, Phillip Tobias
Building, Parktown, University of the Witwatersrand, Johannesburg.

I/we fully understand the conditions under which | am/we are authorized to carry out the above-mentioned research and l/iwe
undertake to ensure compliance with these conditions. Should any departure be contemplated from the research protocol as
approved, l/we undertake to submit details to the Committee. | agree to submit a yearly progress report. When a funder
requires annual re-certification, the application date will be one year after the date when the study was initially reviewed. In this
case, the study was initially reviewed in August and therefore reports and re-certification will be due in the month of August
each year. Unreported changes to the study may invalidate the clearance given by the HREC (Medical).

Signature of Principal Investigator Date
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R14/49 Mrs Sarah Cantrell
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARANCE CERTIFICATE NO. M220787

NAME: Mrs Sarah Cantrell

{Principal Investigator)

DEPARTMENT: School of Clinical Medicine

PROJECT TITLE: The impact of maternal mental health on synchrony in

mother/infant interactions

DATE CONSIDERED: Ad hoc

DECISION: Approved unconditionally
CONDITIONS: Sub-study under M210846 and M220217
SUPERVISOR: Dr A. Prioreschi

Vot)
APPROVED BY: , /ﬁ/ Lory
Dr CB PegW’erson, HREC (Medical)

DATE OF APPROVAL: 23/09/2022

This clearance certificate is valid for § years from date of approval. Extension may be applied
for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Research Office Secretary on
the Third Floor, Faculty of Health Sciences, Phillip Tobias Building, 29 Princess of Wales
Terrace, Parktown, 2193, University of the Witwatersrand. I/we fully understand the
conditions under which | am/we are authorized to carry out the above-mentioned research
and #/we undertake to ensure compliance with these conditions.Should any departure be
contemplated, from the research protocol as approved, l/we undertake to resubmit the
application to the Committee. | agree to submit a yearly progress report. The date for
annual re-certification wilt be one year after the date of convened meeting where the study
was initially reviewed. In this case, the study was initially reviewed in August and will
therefore be due in the month of August each year. Unreported changes to the application
may invalidate the clearance given by the HREC (Medical).

Principal Investigator Signature Date

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES
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Appendix F

Sociodemographic questionnaire

DATE:

Study ID:

CONTACT DETAILS

Cell number 1: Cell number 2:
Other contact number:

Home address:

Contact details of a relative or a friend who will always know where you live.

Name: Relationship:
Landline number: Cell number:
Work number: Other:
Address:

SCREENING QUESTIONS

Are you older than 18? (0) No If No,
(1) Yes EXCLUDE
Do you currently live in (0) No If No,
Soweto? (1) Yes EXCLUDE
Are you the primary caregiver (0) No If No,
for your baby? (1) Yes EXCLUDE
(7) Don’t know
Did you deliver a single baby (0) No If No,
(not twins)? (1) Yes EXCLUDE
Was baby born at term? (0) No If No,
(1) Yes EXCLUDE
(7) Don’t know

If screening criteria are passed - move on to the rest of the question

QUESTIONS FOR MOTHER
Mother:

Name:

Date of birth (calculate Age):

Infant:

Date of birth (calculate Age):

Infant gestation age (from birth records):

Infant Sex:

Relationship with partner:
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Are you:

Yes

No

1. Single

2. In a relationship

3. Living with a partner

4., Married

Parity:
Do you have any other children?
Yes/No
If yes, how many children do you have? (select 1-10)

If yes, how old are your children?

Education:
The first few questions ask about your experiences with schooling and education
Question Responses
Do you have a matric? (0) No
(1) Yes
(7) Don’t know
(8) Refuse to answer
(9) Not applicable

If no, what is the last grade you successfully | (1) Grade 5 or lower
completed? (2) Grade 6

(3) Grade 7

(4) Grade 8

(5) Grade 9

(6) Grade 10

(7) Grade 11

(77) Don’t know

(88) Refuse to answer

(99) Not applicable
Since leaving formal full-time schooling, have | (0) No
you ever done any training or been registered | (1) Yes
with any training institution (including any | (7) Don’t know
training through employment and | (8) Refuse to answer
correspondence)? (9) Not applicable
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Have you ever attended university or another
post-matric college?

Ifyes, did you graduate?

If yes, what is the highest degree you have
attained?

Are you currently enrolled in a university
degree or college diploma program?

Ifyes, what is the level you are enrolled in?

Occupation/ Employment:

(0) No

(1) Yes

(7) Don’t know

(8) Refuse to answer
(9) Not applicable

(0) No

(1) Yes

(7) Don’t know

(8) Refuse to answer
(9) Not applicable

(1) Diploma

(2) Bachelors (3 years)
(3) Honors (4t year)
(4) Masters

(5) PhD

(0) No

(1) Yes

(7) Don’t know

(8) Refuse to answer
(9) Not applicable

(1) Diploma

(2) Bachelors (3 years)
(3) Honors (4t year)
(4) Masters

(5) PhD

1. Have you ever had a job? By job we mean any work done to earn money or to gain skills.
This includes casual/informal work & volunteer work.

| Yes | No (Skip to Q3)

2. Do you currently have a job? By job we mean any work done to earn money or to gain
skills. This includes casual/informal work & volunteer work.

| Yes | No

3. Are you currently looking for ajob?

| Yes | No

4. Have you been unemployed and seeking work for a month or more during the past 6

months?

| Yes | No

SOCIO-DEMOGRAPHICS
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Socioeconomic status:
Which of the following do you have in your current home (place where you spent most nights in the
past three months)? It does not matter who owns/pays for these things. (Answer all questions)

Item

In current home

Yes

Electricity

Fridge

Stove

Vacuum cleaner

Washing machine

MNet/DSTV /Satellite

DVD Player

Motorcar

Television

Telephone (landline)

Cell phone

Computer/laptop
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Internet access

How many people currently (in the last 3 months) live in the home with you (spend most
nights in the home per week)?

How many rooms for sleeping are there in your current home (include outside
rooms/cottages)?

How many of the people currently living in your home are children (<18 years)?
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Appendix G
Adverse Childhood Experience (ACE) Questionnaire

Finding your ACE Score wn102106
While you were growing up. during your first I8 vears of life:

1. Did a parent or other adult in the household often ...
Swear at you, insult you, put you down, or humiliate you?
or
Act in a way that made you afraid that you might be physically hurt?
Yes No If yesenter 1

2. Did a parent or other adult in the household often ...
Push, grab, slap, or throw something at you?
or
Ever hit you so hard that you had marks or were injured?
Yes No If yes enter |

w

. Did an adult or person at least 5 years older than you ever...
Touch or fondle you or have you touch their body in a sexual way?
or
Try to or actually have oral, anal, or vaginal sex with you?
Yes No If yes enter |

4. Did you often feel that ...
No one in your family loved you or thought you were important or special?

or
Your family didn’t look out for each other, feel close to each other, or support each other?
Yes No If yesenter 1

N

. Did you often feel that ...
You didn’t have enough to eat, had to wear dirty clothes, and had no one to protect you?
or
Your parents were too drunk or high to take care of you or take you to the doctor if you needed it?
Yes No If yes enter |

6. Were your parents ever separated or divorced?
Yes No If yesenter 1

7. Was your mother or stepmother:
Often pushed, grabbed, slapped, or had something thrown at her?
or
Sometimes or often kicked, bitten, hit with a fist, or hit with something hard?
or
Ever repeatedly hit over at least a few minutes or threatened with a gun or knife?
Yes No If yes enter 1

8. Did you live with anyone who was a problem drinker or alcoholic or who used street drugs?
Yes No If yes enter 1

9. Was a household member depressed or mentally ill or did a household member attempt suicide?
Yes No If yes enter |

10. Did a household member go to prison?
Yes No If yes enter 1

Now add up your “Yes™ answers: This is your ACE Score
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Appendix H

The Edinburgh Postnatal Depression Scale (EPDS)

N M.
AdArESS: e
Your Date of Birth: Lo
Baby’s Date of Birth: L.
PhOne:

As you are pregnant or have recently had a baby, we would like to know how you are feeling.
Please check the answer that comes closest to how you have felt IN THE PAST 7 DAY, not
just how you feel today.

Here is an example, already completed.

I have felt happy:

0 Yes, all the time

0 Yes, most of the time (If this one was ticked, this would mean.: “I have felt happy most of the
time” during the past week.)

0 No, not very often

0 No, not at all

Please complete the other questions in the same way.

In the past 7 days:

1. T have been able to laugh and see the funny side of things
0 As much as I always could

0 Not quite so much now

0 Definitely not so much now

0 Not at all
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2. I have looked forward with enjoyment to things
0 As much as I ever did

0 Rather less than [ used to

0 Definitely less than [ used to

0 Hardly at all

*3. I have blamed myself unnecessarily when things went wrong

0 Yes, most of the time
0 Yes, some of the time
0 Not very often

0 No, never

4. I have been anxious or worried for no good reason
0 No not at all

0 Hardly ever

0 Yes, sometimes

0 Yes, very often

*5 I have felt scared or panicky for no very good reason
0 Yes, quite a lot

0 Yes, sometimes

0 No, not much

0 No, not at all

*6. Things have been getting on top of me

0 Yes, most of the time [ haven’t been able to cope at all
0 Yes, sometimes I haven’t been coping as well as usual
0 No, most of the time I have coped quite well

0 No, I have been coping as well as ever

*7 I have been so unhappy that I have had difficulty sleeping
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0 Yes, most of the time
0 Yes, sometimes

0 Not very often

0 No, not at all

*8 I have felt sad or miserable
0 Yes, most of the time

0 Yes quite often

0 No, very often

0 No, not at all

*9 I have been so unhappy that I have been crying
0 Yes, most of the time

0 Yes quite often

0 Only occasionally

0 No, never

*10 The thought of harming myself has occurred to me
0 Yes, quite often

0 Sometimes

0 Hardly ever

0 Never

Administered/Reviewed by: ..o
Date:
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Appendix 1

The Postnatal bonding questionnaire (PBQ)

Please indicate how often the following are true for you. There are no 'right' or 'wrong' answers. Choose the
answer which seems right in your recent experience:

Always Very Quite Sometimes Rarely Never

often often
I feel close to my baby 0 1 2 3 4 5
I wish the old days when I had no baby would come back 5 4 3 2 1 0
I feel distant from my baby 5 4 3 2 1 0
I love to cuddle my baby 0 1 2 3 4 5
I regret having this baby 5 4 3 2 1 0
The baby doesn't seem to be mine 5 4 3 2 1 0
My baby winds me up 5 4 3 2 1 0
I love my baby to bits 0 1 2 3 4 5
I feel happy when my baby smiles or laughs 0 1 2 3 4 5
My baby irritates me 5 4 3 2 1 0
I enjoy playing with my baby 0 1 2 3 4 5
My baby cries too much 5 4 3 2 1 0
I feel trapped as a mother 5 4 3 2 1 0
I feel angry with my baby 5 4 3 2 1 0
I resent my baby 5 4 3 2 1 0
My baby is the most beautiful baby in the world 0 1 2 3 4 5
I wish my baby would somehow go away 5 4 3 2 1 0
I have done harmful things to my baby 5 4 3 2 1 0
My baby makes me feel anxious 5 4 3 2 1 0
I am afraid of my baby 5 4 3 2 1 0
My baby annoys me 5 4 3 2 1 0
I feel confident when caring for my baby 0 1 2 3 4 5

233



I feel the only solution is for someone else to look after my
baby
I feel like hurting my baby

My baby is easily comforted

Postpartum Bonding Questionnaire Scoring

I feel close to my baby

I wish the old days when I had no baby would come back
The baby doesn't seem to be mine

My baby winds me up

I love my baby to bits

I feel happy when my baby smiles or laughs
My baby irritates me

My baby cries too much

I feel trapped as a mother

I resent my baby

My baby is the most beautiful baby in the world
I wish my baby would somehow go away

Impaired bonding (12=high)

I feel distant from my baby

I love to cuddle my baby

I regret having this baby

I enjoy playing with my baby

I feel angry with my baby

My baby annoys me

I feel the only solution is for someone else to look aftermy baby

Rejection and pathological anger (13=high)

My baby makes me feel anxious

I am afraid of my baby

I feel confident when caring for my baby

My baby is easily comforted

Infant-focused anxiety (10=high)

I have done harmful things to my baby
I feel like hurting my baby
Incipient abuse (3=high)
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Appendix J

The PCL-5 Checklist

In the past month, how much were you bothered by:

Not
at all

1.

Repeated, disturbing, and unwanted memories of the
stressful experience?

2.

Repeated, disturbing dreams of the stressful experience?

3.

Suddenly feeling or acting as if the stressful experience were
Mwmm(uvmmmmm

Feeling very upset when ething reminded you of the
stressful experience?

Having strong physical reactions when something reminded

you of the stressful experience (for example, heart pounding,
trouble breathing, sweating)?

Avoiding memories, thoughts, or feelings related to the
stressful experience?

7.

Avoiding external reminders of the stressful experience (for
wwmmmm«

Trouble remembering important parts of the stressful
experience?

Having strong negative beliefs about yourself, other people,

10.

Blaming yourself or someone else for the stressful
experience or what happened after it?

1".

Having strong negative feelings such as fear, horror, anger,
guilt, or shame?

12.

Loss of interest in activities that you used to enjoy?

13.

Feeling distant or cut off from other people?

14.

Troubk oxpodonclng positive feelings (for example, being
to feel happ or have loving feelings for people
close to you)?

15.

Irritable behavior, angry outbursts, or acting aggressively?

16.

Taking too many risks or doing things that could cause you
harm?

7. Being “superalert” or watchful or on guard?

18.

Feeling jumpy or easily startled?

19. Having difficulty concentrating?

20.

Trouble falling or staying asleep?

o|lo|jo|eo| © |©

- -

NINININI NN
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Appendix K

Social Support and social stress questionnaires

Antenatal Stress Questionnaire (16)

Sometimes one’s life and that of one’s close family goes through periods of being very stressful. I'd like
to ask you some questions about any stresses you might have experienced in the last few months.

1. During the last 6 months have you or a member of your close family been in real danger of being
killed, in one of the following ways?

1 = By criminals

2 = By police, army or other ‘officials’
3 = During political activities

4 =This has not happened at all

2. During the last 6 months did you witness a violent crime (e.g. murder, robbery, assault, rape)?

[ ves=1 [ No=2 |

3. During the last 6 months have you found that you are in so much debt that you don’t know how you
will repay the money?

[ Yes=1 [ No=2 |

4. During the last 6 months have you or your close family ever had too little money for basics, such as
food, rent, and clothes?

[ Yes=1 [ No=2 |

5. Have you or one of your close family not been able to find a job for more than 6 months?

[ Yes=1 [ No=2 |

6. During the last 6 months have you or anyone in your close family been seriously ill?

[ Yes=1 [ No=2 |

7. During the last 6 months did any member of your close family die?

[ Yes=1 [ No=2 |

8. Is there anyone in your close family with a serious disability (e.g. epilepsy, mental retardation,
deafness, blindness, mental illness)?
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9. Is there anyone in your close family who has a problem with drugs or alcohol?

[ Yes=1 | No=2 |

10. During the last 6 months have you had a break-up with your husband or partner?

| Yes=1 | No=2 |

11. During the last 6 months has your husband or partner hit or beaten you?

|Yes=1 |No=2 |

12. During the last 6 months have you had any serious fight or alienation from members of your family or your
close neighbours?

| Yes=1 | No=2 |

13. During the last 6 months have you or any member of your close family been arrested, had to go to court or
consulted a lawyer on a non-routine matter?

|Yes=1 |No=2 |

14. During the last 6 months have you given help (money, accommodation etc.) to close family or friends in need?

|Yes=1 |No=2 |

15. During thelast 6 months have you been separated unwillingly from any of your children (excluding holidays)?

| Yes=1 | No=2 |

16. During the last 6 months have you experienced any problems with your other children (such as schools closing,
failure at school, problem behaviour, drugs, etc.)?

| Yes=1 | No=2 | No other child = 3 |

If YES, specify problem
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Social Support questions (9)

In order for us to be able to understand your particular circumstances better, we would like to
know how much help and support you feel you get from your family and friends.

1. If you had a really big problem and needed help with money, the children, accommodation
and so on, are there people who could help you?

[ Yes=1 [ No=2 | |

2. Can you talk to your parents, other family members or friends about any problems you may
have?

| Nobody =1 | Maybe / unsure = 2 | A number of people = 3 |

3. Can you talk to your husband or partner about any problems you might have?

[ Never=1 | Sometimes=2 | Always=3 |

4. Some people think the sisters at the clinic are always helpful, others think only sometimes and
some say they are seldom helpful. How do you feel?

| Always helpful=1 | Sometimes helpful=2 [ Seldom helpful=3 |

5. Do you feel that the father of your child or your partner makes things harder for you because
of the way he acts?

| Never=1 | Sometimes=2 | Always=3 |

6. Do you belong to a church group or any other organisation?

[ Yes=1 [ nNo=2 |

7. How often do you go to meetings?

| Regularly = 1 | Irregularly = 2 | ]

8. Do you have a friend who is also going to have a baby or has just had a baby?

|Yes:1 | No =2 |

9. If YES, how often do you see her?

| Once a week=1 | Once a month =2 Irregularly = 3
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Appendix L

Infographic pamphlet about maternal mental health and bonding

Trauma/ukuhlukumezeka and Anxiety/uvalo

(- 7
The word ‘trauma’ describes a significantly stressful event or experience that causes someone to become distressed or overwhelmed to a point
where they may struggle to cope emotionally or physically with the situation. In IsiZulu you might say that uzizwe ngathi uyahlukumezaka
\emoyeni. Examples: violence; a car accident; a natural disaster; a house fire; hijacking; home robbery; childhood neglect and exploitation.

Experiencing distress after a traumatic event is very common. It is a normal reaction to an abnormal situation. \
There are some common responses to trauma, such as anxiety (ukuthuka / ukushaywa uvalo); feeling sad or depressed (umoya wam’
uphukile); having distressing thoughts and memories (ukucabanga ngayo noma ukuphuma ngayo); difficulty sleeping or sleeping too much
(akulaleki noma ulala kakhulu) and/or thoughts that you want to do risky things or hurt yourself.

The good news is that there are tools that can help you cope with trauma. Some of these include talking to people about your experience

(khuluma ngento eyenzekhile nabantu obathembayo); crying (khala); laughing (hlekha); listening to music and doing art; reading a book

(funda incwadi); prayer and/or meditation (umthandazo nomkhuleko); exercise (ukujima noma ukujuxuza); or any other healthy activity that
@kes you feel better. If you continue to feel distressed, please visit a mental healthcare professional.

/ SADAG - Helpline: 0800212223; 080070800; 0800456789; sms 32312 \
Akeso Psychiatric Response Unit - 011 234 4837/079 480 4244
Funda Centre - 011 723 1347(Crisis line) 067 019 0845/074 129 6960
Zazi Clinic (Bara hospital) - 011 234 4837/08614387
N e e d h e I ? A.D.A.PT for sexual and domestic violence (Alexandra Clinic) - 011 440 4047 \
p e Right to Care (Helen Joseph Hospital) - 011 276 8850
People Opposed to Women Abuse (POWA) (Bara Hospital Nthabiseng Centre)
Teddy Bear Clinic (Protea Count Complex) - 011 933 8000
Rape Crisis Centre (Bara Hospital) - 011 642 4345/6 (Mofolo); 011 933 2333 (Bara) N
NIRCO - 011 933 2333(Bara); 011 642 4345/6 (Mofolo)
Chiawelo 0119843275 psychiatrist Dr Chenth Herald; clinical psychologist Motheo Sekgobelo;

\ registered counsellor Mbali Sithole /

Depression ukuhlukumezeka

The word ‘depression’ is a term to describe deep sadness. If you feel like you want to cry a lot of the time; if you feel like things that once brought you joy, don’t
bring you joy anymore; if you are sleeping a lot more or a lot less than you are used to (not only because you have a new baby) or if you feel like you want to
hurt yourself or you have frequent thoughts of death - then you may be experiencing depression. In IsiZulu you might say “ukucindezeleka”.

More examples: Having angry outbursts or irritation about small things, weight loss or rapid weight gain, slowed thinking or body movements, feelings that you
are worthless and difficulty concentrating (not only because you're tired from little sleep because of the baby).

s’ Your relationship with your baby
ukubambisana kokubili v

The word ‘bonding’ is a term to describe the relationship between a baby and a mother or carer. It is a feeling of closeness between the two. In IsiZulu you
might say “ukubambisana kokubili”,

Mothers can sometimes feel close to their babies and completely in love with them and sometimes they can feel irritated or distant from their children. Our
babies can make us feel happy when they smile or play nicely or they can wind us up. We can also feel trapped, angry or anxious about our babies. If you ever
feel like you want to hurt your baby or if you have done harmful things to your baby; call a trusted friend or a counsellor immediately. You need emotional or
physical help and there will always be someone there to talk to.
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Short videos

BONDING IS
ABOUT TRUST

Bonding video_ Its about trust

WHY BONDING IS
IMPORTANT?

Bonding video_ Why it's important

HOW TO FORM
A TRUSTING
BOND WITH
YOUR BABY

-

Bonding video_ how to form a trusting bond
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Introduction

Depression is a leading cause of disability worldwide (Friedrich, 2017) and is
particularly prevalent among women during the postpartum period. Postpartum
depression (PPD) has a global prevalence rate of 17.22% with regional variations,
the highest being reported in Southern Africa at 39.96% (Wang et al., 2021).
Maternal mental health issues are associated with poor emotional, social and
cognitive outcomes in both mothers and children (Shuffrey et al, 2022). The
manifestation of such issues in specific contexts is still not understood and the
impact of postpartum mental health on the relationship with the child is varied
(Baron et al., 2016). Mothers’' own traumas are likely to be an important part of this
pathway of risk.

While South Africa is classified as an upper-middle-income country (World Bank, 2018),
it continues to face high levels of inequality, with many communities - particularly in
township areas such as Soweto - experiencing conditions comparable to those in low-
income countries. Pervasive conditions of poverty, violence, and patriarchy (Mathews &
Benvenuti, 2014) have exposed vulnerable women and children to significant challenges,
including widespread physical and emotional abuse, gender-based violence (Okafor et al.,
2018), post-traumatic stress (Magamela et al.,, 2021), depression (Hung et al., 2014), and
suicide (Maré et al., 2021).

Extreme societal stressors such as witnessing dangerous crimes and experiencing diffi-
culties with a partner are the strongest independent determinants of PPD (Ramchandani
et al, 2009). Redinger et al. (2018) found that mothers who perceived their partner as
making life more challenging were three times more likely to experience depression
(Redinger et al., 2018). Similarly, Cohen et al. (2020) found that household-centred issues
impacted the amount of chronic anger, stress, depression and suicidal ideation as well as
material and relational hardships experienced by mothers living in the low-income town-
ship of Soweto. Relational stress is exacerbated by the fact that mothers and their families in
South Africa live in ‘extended households’ which are multi-generational households in
which aunts, grandfathers, sisters and cousins may also be considered part of the home
(Hall et al., 2018). Relational difficulties are often associated with adverse childhood experi-
ences (ACEs, Wheeler et al., 2019). Such experiences can have far-reaching consequences,
particularly within complex living arrangements, where a mother’s hostile experiences from
childhood may have a detrimental impact her mental health.

Postpartum mental health challenges may hinder the development of healthy parent -
child relationships (Alves et al., 2018). These issues can affect healthy bonding due to
misattunement between the pair, whereby emotional difficulties make it challenging to
respond to the infant’s needs often expressed through distress (de Camps Meschino et al.,
2016). A study by Murray et al. (1996) compared mothers of two-month-old infants who
reported no mental health issues with mothers experiencing depression. The findings
revealed that depressed mothers faced greater challenges in sensitively attuning to their
infants. They reported more negative experiences with their children and demonstrated
fewer affirming behaviours within the mother-infant relationship (Murray et al., 1996).
A depressed mother may demonstrate rejection, anger, fear, hostility (Brockington, 2004;
Slomian et al., 2019) and intrusive behaviour or disengagement (Murray et al., 1996) when
interacting with her infant (Field, 1992; Gelfand & Teti, 1990). As a result of difficulties in
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attunement, an infant may feel rejected, confused or angry (Murray, 1992) feeding back
into the dysfunctional interactional dynamic that characterises the dyadic relationship
style. Furthermore, dissonance in early mother-infant interaction and insecure attachment
has predicted poorer cognitive outcomes and social and emotional growth in the off-
spring (Rocha et al., 2019).

Extensive research has explored maternal mental health issues in low-income areas in
South Africa (Drysdale et al.,, 2021; Mabetha et al., 2024; Redinger et al., 2018). In the
antenatal phase, relationships during pregnancy and network involvement are thought to
be important to mothers’ mental health when living in a township (Mabetha et al., 2024).
It is reported that womens’ experiences are shaped by motherhood responsibilities,
health challenges, unstable support, trauma, and socioeconomic pressures (Soepnel
et al., 2024). In the postnatal phase, predictors of depression include exposure to violence
(Ramchandani et al., 2009) and difficulty with partners (Ramchandani et al., 2009; Redinger
et al.,, 2018). Furthermore, factors such as poverty, food insecurity, unwanted pregnancies
and lack of support have been perceived as factors leading to postpartum depression
(Kathree et al., 2014).

There is lack of sufficient research as to how mothers perceive their mental health and
its impact on the mother-infant relationship. This study seeks to address this limitation
through in-depth interviews, offering insights into maternal and infant mental health in
this context. The findings aim to deepen understanding and inform the development of
targeted interventions to support the dyad.

Methods
Setting and participants

We approached mothers at taxi ranks in Soweto, asking them if they would like to
participate in the study. We chose taxi ranks as suitable locations for random selection
of participants because over 80% of township dwellers in South Africa use taxis as their
only mode of transport (Statistics South Africa, 2020). These public taxi ranks not only
coordinate travel but serve as markets. They are surrounded by stores where informal
traders sell food and clothing. We provided pamphlets to women containing important
information about the voluntary nature of the study, the reason for such research and the
details regarding how and when information would be gathered. Mothers were included
in the study if they met the following criteria: resided in Soweto, were aged 18 years or
older, were the primary caregiver, could travel to and from the study site at the hospital
with transport costs reimbursed, and had given birth to a single, full-term infant within
the past 4 months. The decision to focus on the 4-month postnatal period was informed
by research from Beebe et al. (2010) which shows that specific mother-infant interaction
patterns at 4 months can predict attachment outcomes at 12 months. Mothers were
excluded if they did not meet any of the above criteria. If mothers were eligible and
agreed to partake, we asked for their contact details. After making telephonic contact with
participants, data were collected at a meeting room at the Chis Hani Baragwanath
Academic Hospital over two consecutive mornings in May 2022. Fifteen mothers were
divided into two groups (n=7 and n=8). The sample size was chosen to support the
depth of this case-oriented analysis (Sandelowski, 1996) which is fundamental to
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qualitative enquiry to attain richly textured information (Vasileiou et al, 2018).
Participants gave written informed consent to the inclusion of material pertaining to
them. All were informed that they would not be identifiable. After the first group’s
discussion, we repeated the method with the second group of mothers and saturation
was reached (Braun & Clarke, 2021; Guest et al., 2006).

We made use of Viygotsky's (1987) concept of scaffolding to support participants with
emotional regulation when retelling their stories. We were also guided by the notion of
nonmaleficence. This principle of bioethics asserts an obligation not to inflict harm. The
first author is a qualified community-based counselling psychologist and was present to
contain the emotional well-being of participants. Additional therapy sessions were
offered to women who either displayed distress or to those whom requested face-to-
face assistance.

Ethical statement

This study was approved by the University of the Witwatersrand’s Human Research Ethics
Committee in Johannesburg, South Africa (clearance no: M220787 under sub-study
M210846). Additional approval was granted by the Research Committee of
Johannesburg Health District (GP_202202_021). Participants provided written informed
consent prior to being enrolled.

Questionnaires

To understand the population, participants first completed a sociodemographic ques-
tionnaire. Mothers were asked about any previous mental health diagnoses and to further
characterise the group in terms of their mental health, the Post-traumatic Stress Disorder
Checklist for DSM-5 (PCL-5, Weathers et al., 1993) was administered to determine the
presence of Post-Traumatic Stress symptoms (PTSD symptoms). A total symptom severity
score is found by adding up the item scores which range from 0-80. Cut-off scores for
likely PTSD can be between 23-38 and are reliant upon the population in which the score
was validated. The cut-off is 33 in an African population from Zimbabwe (Verhey et al.,
2018) and was used in this study. The Edinburgh Postnatal Depression Scale (EPDS, Cox
et al.,, 1987) tested for PPD. Scores range from nil to three on a 4-point Likert scale and
scores are added together to get an overall total. Some of the items are reverse scored
(Gollan et al., 2017). EPDS scores of 0-6 indicate no or minimal depression, 7-13 show
mild depression, 14-18 moderate and 19-30 severe depression (McCabe-Beane et al,,
2016). The Adverse Childhood Experience questionnaire (ACE, Felitti et al., 1998) assessed
childhood abuse, neglect, and challenges. The assessment looks at three categories of
adverse experiences: childhood abuse, neglect, and household challenges. Participants
confirm either the presence of this kind of experience described by each item by writing
a number 1 or they leave it blank if there was no such experience. A score from 0-10 is
based on how many types of adverse experiences are reported. Two questionnaires,
formerly developed at the university’s research unit (The Developmental Pathways for
Health Research Unit) were used to explore social support and social stressors
(Ramchandani et al, 2009, 2010). The Postpartum Bonding Questionnaire (PBQ,
Brockington et al., 2006), was administered to detect the quality of early mother - infant
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bonding. The tool consists of 4 subscales ‘impaired mother/infant bonding’, ‘rejection and
anger’, ‘anxiety about care’, and the ‘risk of abuse’. These questions are rated on a 6-point
Likert scale, ranging from 0 (always) to 5 (never). Averages n(%) and standard deviations
(SD) were done to summarise participant characteristics and to describe the population.
There is evidence of the validity and reliability of all these tools in the South African
context (Lawrie et al., 1998; Makhubela, 2018; Verkuijl et al., 2014).

Focus group discussions

Two trained members of the research team facilitated the focus group discussions (FGDs).
One member was fluent in the vernacular (Zulu and Xhosa) and the other took notes on
the observed process which would supplement the information gained by the audio that
was recorded. The two groups of participants had separate, 1-2 hour sessions. One theme
of enquiry was aimed at understanding mothers’ perceptions regarding the causes of PPD
and anxiety, and the other was to explore the perceived impact of maternal mental health
on the dyadic relationship.

Qualitative analysis

Qualitative methodologies aligned with anthropological inquiry-informed analyses. FGDs
and observations of women; led to an inductive style of research and narratives were
recorded. Main emerging themes and sub-themes were identified by coding transcripts
line by line and then categorising quotes into themes and subthemes. The frequency of
certain keywords was noted and contributed to the strength and therefore the validity of
a theme. A second researcher performed the analysis independently to promote objec-
tivity and to confirm theme identification. Both researchers compared their analyses and
restructured themes until a consensus was reached. Results were consolidated and
themes and subthemes were described.

Results
Participant demographics

The average age of participants was 28 years old (SD = 8.7). It was found that 73% (n=11)
were single or never married. Slightly over half of the women had completed grades 8 to
11 and 60% (n = 9) were reportedly unemployed. Forty-seven percent of the participants
(n =7) were first-time mothers. Women lived with an average of 7 (SD = 2.7) other people
in extended households, mostly in a house (versus a shack), and 73% (n=11) lived
without a partner. No mental health disorders had previously been diagnosed across
participants. Fifty-three percent (n = 8) of the infants were boys and the average age was
15.4 weeks. [See supplement Table S1 Characteristics of mothers and their infants (n = 15)].

Eighty percent (n=12) of the mothers presented with scores indicative of PTSD
symptomology. Results from the EPDS indicated that 67% (n=10) of these mothers
were either moderately or severely depressed. There was an average of 4 ACEs reparted
per participant and 67% (n=10) reported having been humiliated or physically threa-
tened by an adult in childhood. A further 53% (n = 8) stated that they did not feel loved or
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that their family was not close. Thirteen percent (n=2) had been sexually touched or
raped before the age of 18. Every participant reported that either they or a close family
member was unemployed within the past 6 months, 80% (n = 12) indicated they had too
little money for food, rent or clothes, while 67% (n = 10) reported overwhelming financial
debt. Over half (53%; n = 8) the participants disclosed that either they or a close family
member suffered from substance abuse and the same number of mothers said that they
had experienced serious conflict with a spouse or partner in the last 6 months. Fifty-three
percent (n = 8) said that if they had a ‘really big’ problem and needed help with money,
the children, or accommodation, there would be no one who could help. Eighty percent
(n =12) stated that they were either unsure or did feel that the father of their child made
things harder for them because of the way he acted. PBQ results revealed that 60% (n=9)
of the group had impaired bonding with their infants. [See supplement Table S2 Analysis
of assessments (n = 15)].

Focus group discussions

Participants were first asked about their understanding of mental health terminology.
Thereafter, groups discussed perceived causes of mental health issues. Finally, maternal
perceptions of the effect of mental health on the dyadic relationship were considered.
Table 1 shows the process to derived themes and subthemes.

The understanding of mental health terminology

Less than half of the participants were familiar with the terms anxiety and postpartum
depression. Nevertheless, the majority associated these conditions with feelings of worry,
stress, and sadness. The term most used by participants when describing these experi-
ences was ‘stress’. While mothers spoke in their local languages, the words ukuhlukume-
zeka - meaning 'to be troubled’ - and uvalo, which translates to ‘being nervous or fearful’,
were used to articulate these emotional states.

Perceived causes of maternal mental health issues
The following 5 key themes were identified as factors that mothers thought could
contribute towards maternal mental health issues in Soweto:

Table 1. Themes and correlating subthemes.

First order codes Themes Subthemes
Mental health issues Understanding terms like anxiety Stress, worry and sadness
and depression
Perceived causes Partner conflict
Family conflict

Poor community support

Lack of trust in the health
care system

Lack of resources

Maternal perceptions of mental health on the  Bidirectionality Existence of a two-way
dyadic relationship relationship
Mentalisation Routines affected

Developmental delays
Physical growth stunting
Lessened ability to parent
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1. Partner conflict: Partners denying paternity was the most prevalent theme. Some
participants expressed concern for their children as their partners were absent fathers and
caused mothers to feel like they were not coping. In many cases, mothers expressed anger
and feelings of abandonment describing their partners as untrustworthy and unfaithful.

... like the father of my child said he is infertile, yoh, | lost my mind, | asked him if he's infertile,
how did | fall pregnant? He insisted he’s infertile and that the doctor told him so (FGD 2).

... you hear men say: ‘she’s still young, | won't hold her, and others [partners] finding an
opportunity to cheat while you're raising his child (FDG 1).

2. Family conflict: Female family members and in-laws were said to cause emotional
hardships, and the recurring theme of questioned paternity re-emerged as a source of
conflict. Family environments were described as untrustworthy spaces where women
were treated as liars. Verbal abuse and accusations of the mothers sleeping around
caused emotional distress and a threat to self-identity.

... in-laws! Have you ever had your in-laws dispute your children’s paternity as if they were
there when you were making love and ... controlling the whole thing? | was heartbroken ...
they said ... this baby is not their family which means I'm sleeping around (FGD 2).

3. Poor community support: Discussions revealed that unsupportive community members
were a source of sadness and anxiety. Mothers expressed feelings of being judged as
neighbours would gossip about each other.

... where we come from they talk. You do right, they talk, you do wrong, they talk, you do
nothing at all, they talk (FDG 2); and shout and hit their children. When they hit them [my
children] in the streets, we fight yoh, it’s bad (FGD 2).

4, Lack of trust in the healthcare system: Most mothers highlighted concerns relating to
the poor healthcare system available to mothers in Soweto and maintained that there was
a lack of programmes, counsellors and support groups. Most agreed that clinic nurses
were found to be unprofessional and untrustworthy:’ ... they [clinic nurses] are rude ...
they are not approachable; that doesn’t develop trust or make it easy for us to have a sit-
down discussion where we talk ... where | tell you my business (FDG 2) ...’

They elaborated that these facilities exacerbated the problem of mental health as some staff
members seemed to have a lack of understanding of health care itself: ' ... when | was
pregnant, we were getting tested for HIV, this lady asked me [shouting]: “Is your boyfriend
circumcised?” | was like “what does that have to do with anything?” ... she shouted: “it [his
penis] went in without you seeing it?! That means they chowed you [slept with you] in the
dark”. There are so many people in the room, and she’s making a joke out of me ..." (FGD 2).

5. Lack of resources: Mothers reported great anxiety regarding the scarcity of food and
clothes which extended to their worries that they may not be able to provide for their
children.

Hunger is difficult to deal with. Let's say you're pregnant, sometimes you just sit and think,
‘what am | going to eat today?’ With others the food is simply not there (FGD 2).

What makes me anxious is when my baby does not have diapers, that's when | really get
worried (FGD 1).

Table 2 shows exemplar quotes regarding perceived causes of maternal mental health.
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Maternal perceptions of the effect of mental health on the dyadic relationship

Most participants had a clear understanding of the existence of a bidirectional relation-
ship between mother and infant. Most mothers acknowledged that their own emotions
affected the emotions of their infants, and few mothers spoke of their overwhelming
emotions that affected the dyad possibly due to unprocessed feelings negatively influen-
cing the relationship. Others illustrated the damaging impact of stressful relationships
with partners on infants. There was an acknowledgement that maternal mood affected
daily routines, developmental milestones and physical growth. Discussions delved into
a deeper and more concerning issue regarding mental ill health impacting 2 mother's
ability to parent. Most participants had an understanding that attuned parental practices
would meet the infant's needs when the infant displayed discomfort. With healthy
mentalisation comes the insight that the mother and infant are separate beings. Some
were misattuned and projected their own feelings onto their infants believing that their
infants were purposefully attempting to annihilate them when in fact it was their own
trauma that they had not yet processed. A strong theme of persecution prevailed. Refer to
Table 3 for the exemplar of quotes regarding perceptions of the effect of maternal mental
health on the dyad.

Discussion

This study highlights how interpersonal and structural challenges intersect to shape
maternal mental health and the early mother - infant relationship in a low-resource
South African context. Relationship difficulties — particularly those involving unfaithful
partners, denial of paternity, unsupportive families, and judgemental community
figures — emerged as central stressors. Consistent with previous research (Khaile
et al, 2022), a pervasive sense of distrust extended beyond intimate relationships,
encompassing the broader sociocultural environment in which these women care for
their young.

While poverty does not inherently cause mental ilness, it often gives rise to cognitive,
emotional, and behavioural patterns that undermine maternal well-being and caregiving
capacity (Wachs et al, 2009). In the present study, participants described profound
uncertainty about their physical and economic environments, which were marked by
chronic unemployment, food insecurity, and minimal social support (Dieterich et al.,
2016). Many expressed a strong desire to work but reported that limited education,
poor access to training, and a fragile job market stifled opportunity (Kathree et al,
2014). This economic dependency appeared to exacerbate feelings of powerlessness
and despair.

These difficulties are deeply rooted in South Africa’s sociohistorical context. The legacy
of Apartheid-era policies — particularly the Bantu Education Act of 1953 and the migrant
labour system — has contributed to ongoing educational deprivation, economic instabil-
ity, and familial fragmentation (Smit, 2001). The Bantu Education Act was a key mechan-
ism of structural oppression, deliberately designed to underfund Black schools and restrict
curricula in ways that curtailed aspirations beyond menial labour. These educational
restrictions were intimately tied to a labour system that extracted Black male workers
from their communities for prolonged periods to work in mines and industrial sectors,
leaving women and children in under-resourced and isolated environments. This
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migration pattern persists today, with many men continuing to work away from home,
often forming secondary relationships elsewhere (Smit, 2001). As reported by participants
in this study, these dynamics are frequently experienced by mothers as abandonment,
contributing to emotional distress, sadness, and anxiety. The enduring effects of these
policies were evident in participants’ reflections on present-day parenting, where caregiv-
ing responsibilities often fall solely on mothers, compounding their psychological and
economic vulnerability.

The denial of paternity was a significant source of distress, not only denying mothers
access to financial maintenance (Nduna, 2014), but also contributing to their identity as
unsupported, single parents (Denis & Ntsimane, 2006). This study confirms earlier findings
from Alexandra Township in South Africa, where 31.5% of a sample of households lacked
disclosed paternal identity (Nduna et al., 2011). Participants also described mother in law
who colluded with their sons in evading paternal responsibility. This maternal rejection by
their in-laws, compounded their feelings of exclusion and isolation — both of which have
well-established links to depression (Slavich et al., 2010). The psychological impact of
paternal denial extends to children as well. Without access to paternal lineage or ancestral
identity (Nduna, 2014), children may experience abandonment, loss of identity, and blame
towards their mothers - all of which negatively affect the mother - child relationship
(Langa, 2010; Nduna & Jewkes, 2011; Phaswana, 2003).

These family ruptures also appeared to affect the developing bond between mothers
and infants. Consistent with Erikson’s (Erikson, 1959) psychosocial theory, the disruption
of basic trust - both in others and in the world - may affect how mothers engage in the
earliest caregiving relationships. Some mothers in this study feared rejection from their
own infants, possibly interpreting their partners’ abandonment through the lens of
anticipated relational failure. This aligns with literature suggesting that mothers with
unresolved trauma may misinterpret infant cues and project distress into the parent -
child dynamic (lyengar et al., 2014).

Notably, 10 of the 15 participants scored in the moderate to severe range for depres-
sion. Many reported intense feelings of sadness, self-blame, guilt, and helplessness -
emotions consistent with Freud's (Freud, 1917) view of depression as internalised anger.
These experiences were often compounded by unintended pregnancies, which are
associated with higher levels of maternal depression (Abajobir et al., 2016). Previous
studies have shown that depressed mothers are less sensitively attuned to their infants
(Murray et al., 1996), and traumatised mothers may view their children more negatively or
as emotionally burdensome (Lang et al., 2010; Thakar et al., 2013).

Respanses to the PBQ revealed that some mothers perceived their infants as intentionally
difficult or rejecting — an indication of persecutory ideation within the dyadic relationship. This
phenomenon echoes Raphael-Leff’s (Raphael-Leff, 2010) concept of ‘primary maternal perse-
cution’, in which the infant becomes a symbolic container for unmet or painful aspects of the
mother's own early relational history. These projections, often unconscious, may impede
maternal attunement and foster the development of insecure attachment (Fraiberg et al.,
1975). As suggested by attachment theory, such patterns are likely to influence how mathers
experience and engage with their children and their broader social worlds (Lazarus & Kruger,
2004).

The enduring effects of post-Apartheid socioeconomic inequality were evident
throughout participants’ narratives, revealing a layered vulnerability to both emotional

263



12 (&) S.J. CANTRELLET AL.

and practical unpreparedness for motherhood. This vulnerability may increase the risk for
compromised maternal sensitivity and the development of insecure attachment in the
infant. However, the study also identified a protective factor: hope. Erikson (Erikson, 1959)
posits that hope emerges when trust outweighs mistrust, and higher levels of hope have
been linked to improved maternal well-being (Tong et al, 2025), greater parenting
confidence (Davidson-Arad et al., 2013), increased resilience (Yuan et al., 2022), reduced
stress (Zahavi-Lupo et al,, 2023) and stronger parental involvement (Cole et al., 2021).

Interventions aimed at rebuilding trust - both interpersonal and institutional - along-
side those that foster hope and maternal agency, may support healthier mother - infant
interactions. In settings marked by trauma and deprivation, these interventions must be
contextually grounded and culturally sensitive to be effective.

Limitations

The authors acknowledge that their own biases, cultural influences, and professional
training may have shaped their interpretations of the results. Given that the first author
is trained as a psychologist within a psychodynamic framework, there is a possibility of
over-analysis of the qualitative data. While the sample size was appropriate for the
qualitative nature of the inquiry, the descriptive findings are not representative of the
maternal population in Soweto nor do they represent the broader population in South
Africa. Additionally, group discussion dynamics may have influenced the exchange of
ideas, meaning the findings cannot be regarded as definitive truth. Lastly, the FGDs were
conducted in the vernacular and later transcribed into English, which may have resulted in
some loss of meaning or nuance during translation.

Conclusion

This study explored mothers’ perceptions of mental health causes in Soweto and
their impact on mother-infant relationships. Findings highlight the need for pro-
grammes led by trained counsellors, trusted community members, or peer support
groups to help mothers process trauma and to lean into the concept of hope. The
development of initiatives linking past experiences to current emotions could
enhance maternal awareness of emotional projections onto infants, As secure
attachment underpins trust development, urgent investment in interventions is
required to promote healthy dyadic relationships. Further research, funding, and
policy changes are essential to break cycles of transgenerational trauma and to
improve relational trust in this underserved setting.
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