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ABSTRACT

Background: Infants require their caregivers to provide opportunities to engage in playful activities that
promote early development and encourage further positive health outcomes later in life. Mothers
require a certain level of health literacy to access, appraise and understand information to have the
capability to make decisions that encourage optimal health for their child. However, some mothers
living in low-income settings do not have access to information or adequate support for encouraging
play and development. Mobile Health applications have the potential to provide cost effective, scalable
interventions and improve health outcomes in low-resources settings, such as South Africa, when
effectively implemented. The aim of this thesis was to develop and implement an intervention aimed
at improving maternal health literacy around infant play and development and to determine whether
this intervention was acceptable, feasible, and effective.

Methods: A Community Advisory Group co-created and tested an intervention prototype aimed at
increasing maternal health literacy around play and development, through focus group discussions and
testing the activities at home. The intervention was then implemented as part of the PLAY study, a
Randomised Controlled Trial, conducted from September 2022 to June 2024 (N=133). From 6-12
months postpartum, intervention group participants (n=68) received interactive App-based content
promoting health literacy and encouraging infant active play and development. The control group
(n=65) received the normal standard of care. The primary outcome was the Health Literacy
Questionnaire scores, while secondary outcomes included maternal beliefs about infant physical
activity, home affordances for motor development, and infant physical/sedentary behaviors. A
combined “opportunities for active play” score was derived from the secondary measures. Data were
analysed in STATA, using an intention to treat approach. Descriptive data were reported using N (%) for
categorical data and means (Standard Deviation) for continuous data. Wilcoxon rank tests determined
the effect of the treatment. Feasibility and acceptability of the intervention were measured and
explored at the end of the study (12 months) through participant Focus Group Discussions and semi-
structured questionnaire.

Results: Community Advisory Group participants suggested that the intervention content be delivered
every 1-2 weeks, through a data-free app. Overall, the prototype activities tested at home were deemed
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acceptable. At intervention baseline, the 67 intervention and 65 control participants averaged 29 years
old; most were single (64%) and had completed secondary education (64%). No significant differences
were observed at 12 months between groups in maternal Health Literacy Questionnaire (t=-1.05 p=0.3),
maternal beliefs (t=0.71; p=0.48), infant physical activity (t-0.15; p=0.88) or sedentary time (-0.89;
p=0.38), and opportunities for play (p=0.36). However, the change in Maternal Beliefs score from 6 to
12 months was significant (p=0.00), with the intervention group’s scores increasing on average, 35.44
points compared to an average of 25.7 points in the control group. Participants in the intervention group
showed a significant decrease of 1.53 units in the AHEMDS score, compared to the control group, at 12
months When looking at the change in opportunities for play from 6 to 12 months, there was a significant
(p=0.001) difference between the intervention and control group, with 27 participants (40%) in the
intervention group increasing between 1 and 3 points (compared to 8% in the control group) and 43
participants (42%) of the control group decreasing between 1 and 4 score units (compared to 31% in the

intervention group).

The health literacy intervention content was found to be highly acceptable based on the questionnaire
and Focus Group Discussions. Over 80% of participants attended the 12 month exit appointment. Most
of the participants (70%) could access the intervention content over the 12 months of the PLAY Study
and of those, 59% looked at content more than once a week and 10% every day. Less than a quarter
only looked at the content sporadically. Access was impacted by technical difficulties attributed to using
inconsistent external service providers. Other factors which negatively impacted implementation
included low intervention dosage, questionnaire burden and resource constraints.

Conclusion: While the intervention was found to be highly acceptable to participants, it did not have a
significant effect on Health Literacy Questionnaire scores. While adherence numbers were positive,
there were numerous implementation challenges which researchers need to consider carefully when

planning a complex intervention in a similar low resource context.
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PREFACE

My journey to starting this PhD started with my work as a Paediatric Occupational Therapist in both
South Africa and the UK, where | saw firsthand the implications of poor maternal health literacy and its
impact on child development. This was particularly significant in areas where children weren’t safe to
play outside or preferred to watch TV due to inclement weather, and this led me to start considering
interventions that one could implement inside with minimal resources, to encourage more play. In 2019
I moved from the UK to Cape Town (my hometown) and ended up at the Division of Environmental
Health working as a project manager, where my interest in the impact of the environment on children’s
health grew even more. When | saw the advert for this PhD position, | was immediately interested and
was so happy to join with other students who shared similar values and goals. As | started in early 2022,
this was still in the COVID 19 lockdown where remote working seemed to be the new normal. | was
dedicated to completing this PhD remotely, which did end up happening but at a significant financial

and methodological cost.

While | attempted to follow the PhD by publication structure (Introduction, Methods, Empirical Results
Chapters (all in article format) and discussion and conclusion, | found that my primary outcome did not
have any effect and therefore | dedicated chapter 5 to exploring potential reasons for this, as well as
my learnings from it. As | had more interesting findings from my secondary outcomes, | decided to add
chapter 6, which explained the findings and their implications in more detail. Therefore, chapter 5 and
chapter 6 are extended and do not stick to the normal style used when publishing articles. However,

they will be adapted for publication following completion of this PhD.

The outline of the thesis is as follows:
Part 1 & Part 2: Introduction & Methodology
e Parts 1 and 2 describe the introduction to the topic, the problem, conceptual frameworks,

literature review and methods used in the thesis.
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Part 3:

Part 4:

Empirical Chapters

Chapter 3: Determining the perceived acceptability of an intervention designed to improve
health literacy around developmentally appropriate play during infancy, with a community
advisory group of mothers in Soweto, South Africa (PLOS Global Health, 2024)

Chapter 4: “The app was not just helping me, but all of us at home”: Exploring the feasibility

and acceptability of an intervention aimed at improving maternal health literacy around play

and development in Soweto, South Africa (submitted to Pilot and Feasibility Studies, in review)

Chapter 5: Primary outcome methods and results (not submitted for publishing yet)

Chapter 6: Secondary outcome methods and results (not submitted for publishing yet)

Integrated Discussion and Conclusion

Chapter 7 discusses the main findings, frameworks, themes and implications of the research

and well as main learnings and conclusions.
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PART 1: INTRODUCTION
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1. Chapter 1: Background and literature Review

1.1. Health Literacy

Health literacy, the literacy and numeracy skills required for individuals to access, understand, appraise
and use information to make decisions about their health, is imperative for taking actions that will impact
an individual’s health and wellbeing (1,2). Health literacy skills are required in a number of different
contexts, including communication between health provider and patient, interpreting messages sent in
media or when reading manufacturer instructions about medication (3). Certain factors such as lower
educational attainment, older age and communicating in a non-native language can result in lower levels
of health literacy in individuals (3). However, in recent years, practitioners and policy makers have
become more aware of the importance of an individual’s context, where even the most health literate
person can be overwhelmed and unable to apply these skills when in a new environment such as a clinical
setting or when caring for a new baby (1). The World Health Organisation (WHO) further expands on this
concept to highlight the importance of the responsiveness of services (availability and accessibility) in

partnering with individuals in decision making for health (Figure 1).
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Figure 1: The WHO depiction of the interaction between health literacy and the health literacy

responsiveness of services (2)

Globally, health literacy levels are difficult to measure, due to variations in health literacy
measurement tools. In the United Kingdom (UK), 4 in 10 adults struggle to understand health content
written for the public, and 7.1 million adults reading at or below the level of a 9 year old (4). Similarly,
in the United States (US), around half of the population have adequate levels of health literacy (5).
Studies conducted in African countries have found that between 35 to 85% of health users accessing
health information do not have adequate levels of health literacy needed to make informed
decisions about their health (6). In South Africa RA, studies have had differing findings with some
reporting as little as only 18% of participants having adequate levels of health literacy (6). South
Africa has 12 official languages (including sign language); however, English is often used as the

primary language for health education, either orally or in written format such as posters, pamphlets,
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etc. (7). A recent study investigating actual levels of comprehension in South African Primary Health
Care facility patients, found that while most participants reported completing grade 11-12
schooling, only 42% of the respondents scored at this level. Many scored up to 3 grades lower than
reported, with approximately 25% scoring below the 8™ grade level required to understand basic
health information (7). As the majority (53%) of adults (aged 25-64 years) in South Africa have not
completed secondary school, it is likely that a large majority of the population do not have adequate

levels of health literacy to manage their own health or their children’s health (8).

1.2, Maternal health literacy and the impact on play and development

Maternal health literacy (MHL) can be defined as the ability of mothers to obtain, interpret, appraise,
and apply information to maintain and promote the health of their children (9). As caregivers are
responsible for their children’s health and development, they need to be able to understand and
access quality information to encourage informed decision making. There are several studies (with
young children older than 12 months) showing the positive relationship between maternal health
literacy and early childhood development (ECD), both in High-Income Countries (HICs) and Low- and
Middle-Income Countries (LMICs)(10-12). According to the Early Childhood Development Index
(ECDI), children with mothers who have sufficient health literacy are more likely to be
developmentally on track than those who have low health literacy (10). Children whose parents have
low health literacy levels are often at risk of poorer health outcomes, compared to those with
adequate health literacy levels (11). Examples of adverse health outcomes include non-adherence
to medications, increased mortality and morbidity rates, increase in length of hospital stays as well
as difficulty in preventing and managing non-communicable diseases (7). Non-English-speaking
women in the US with low health literacy have been found to be at high risk of having a child with
developmental delay (12). Children of mothers with sufficient electronic health literacy levels
(eHealth literacy) are more likely to be on track for meeting development milestones and have
adequate support in their learning (13). Mothers with higher health literacy are also more likely to
provide more affordances in the home such as activities and resources (including toys) that offer
greater variation in overall stimulation in the child’s environment (14). Maternal health literacy is
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often correlated with higher levels of income, social support, education and parenting self-efficacy
(15). Lastly, women who have higher levels of health literacy are more likely to access health facilities
during pregnancy and postpartum for routine check-ups and visits (16). Self-efficacy, the belief in
one’s capabilities to produce a desired result because of one’s actions, is an important factor in
promoting nurturing and interactive care between mother and infant (17). A study conducted in the
US with low literate mothers, found that parenting self-efficacy had a mediating effect on maternal

mental health and early parenting practices with their infants (15).

1.3. The importance of equipping mothers to encourage infant play and development in the

home

While the importance of active, unstructured play in promoting development is well documented
(18)(19,20), previous studies conducted in Soweto, South Africa, found that although mothers
understood the need for play in promoting development, they often lacked the incentive and
motivation, as well as the knowledge of how to promote development (21). There was often a
misconception that expensive toys were needed to encourage play and development (21). These
behaviours and misconceptions contribute to a reduced opportunity for active, exploratory play, in
the South African child population as a whole (22). Furthermore, there are certain social and
environmental factors which can limit participation in play, particularly in low resource settings such
as South Africa. Examples of environmental factors in outdoor areas which are not seen as safe for
play, include heavy traffic, unsanitary conditions, exposure to violence, pollution, etc., as well as
small and overcrowded indoor areas (21). Social conditions that impact play include, low maternal
health literacy, lack of resources for toys or books, maternal beliefs around play and poor maternal
mental health (21,23). In South Africa, the value of play is not generally understood amongst
caregivers (22). While many parents acknowledge that play is important for bonding, learning
through play is usually understood to be more for socialization, with the belief that most learning
occurs at ECD groups, or through technology (i.e. playing on phones or watching television) (22).
Some caregivers believe that children below the age of two are too young for books and play, with
43% of households not owning any children’s books (22).

26



In the early years, children spend most of their time in the home environment and community where
they interact with family members and other community members (18), which is particularly
relevant for South African communities where in 2022, 80% of 0-2 year olds received care at home
without attending any ECD programmes/ facilities (24). The South African Child Gauge suggests that
support and services should be provided according to each stage of a child’s development.
Specifically for early learning, the report suggests that there needs to be play and learning
opportunities from birth, caregivers should talk to and play with their children and play materials
and books should be available in the home (24). Parents also need to be provided with the correct
tools and support to promote responsive caregiving, child directed learning and positive parenting
(24). However, with this in mind, in 2022 only 43% of 4-5 year olds enrolled in early learning

programmes were on track for early learning and growth in South Africa (25).

For those children spending most of their time at home, their primary caregivers are their first
educators and therefore have an important role in providing opportunities for play and learning (18).
It is therefore essential to empower and provide support to caregivers, to promote playful learning
in day-to-day activities in the home environment and broader community (18). In 2023, in the
Gauteng Province, 37.1% of children lived with only their mothers, 47% with both their parents and
11.4% lived with neither parent (24). These statistics highlight the importance of improving maternal

health literacy so that mothers can be better equipped to promote positive behaviours at home.

Unstructured outdoor play is particularly important for children’s development as it provides
opportunities for the development of gross motor skills (e.g. jumping, climbing and kicking and
throwing balls, etc.) and higher intensity physical activity (PA) required to meet daily movement
guidelines. (26,27). It is important to note that caregivers need to provide access and opportunities
to engage in unstructured play for their children, which highlights the importance of caregiver

education and modelling when attempting to encourage more unstructured play with children.
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1.4. Literature review

1.4.1. Maternal Health Literacy interventions

Health literacy is a well-researched concept, however interventions to improve health literacy are
predominantly focused on HIC populations and managing chronic illnesses in adults (28-30).
Interventions that focus on using interactive communication methods to develop health literacy
skills have been found to be effective, however many health literacy interventions are limited to
clinical environments, with only a few implemented in community settings (28). For the limited
number of health literacy interventions for pregnant women, only a few reported studies are from
LMICs (31,32). A study in China, which aimed to improve maternal and child medical outcomes by
implementing a “teach back” method in mothers with low health literacy, showed positive results in
improving post-partum health behaviours following implementation of the programme (33). A
scoping review reporting the global health literacy interventions for pregnant women and mothers
with young children, found 2 out of twenty-five articles from LMICs (Kenya and South Africa) (34).
The study from South Africa focused on health promotion in pregnant women by sending weekly

Short Message Services (SMSes) (35).

1.4.2. Mhealth in maternal and child health

With the increase in access to mobile phones in LMICs, the potential to encourage positive healthy
behaviour change and outcomes at a community level, through use of digital interventions, has
increased over recent years (36). Mobile health (Mhealth) interventions have the potential to
improve communication with providers, reduce travel time, increase uptake of services, enable
sharing of expert advice and provision of cost-effective education, as well as improve treatment
adherence and health outcomes (37,38). However, many Mhealth interventions are piloted but few

are implemented, either due to the low efficacy of the intervention or failure in implementation (37).
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There have been a variety of Mhealth interventions aimed at promoting maternal and child health
in LMICs and specifically in Africa. Some of those that involved Community Health Workers (CHWs)
in delivering the intervention required extra support in helping the CHWs understand how to use the
app and troubleshoot any technical glitches, which often reduced the CHWSs’ acceptability of the
interventions due to their busy schedules. However, once trained the CHWs did report greater
confidence in their decision-making and knowledge, as well an improved communication with their
clients (39,40). Other findings related to Mhealth interventions focusing on maternal and child health
have suggested that using SMS messaging can be too simple with insufficient information, and that
one of the main benefits of using a mobile app is the potential to address a range of health issues or

topics within one area of health, increasing user engagement and levels of acceptability (41).

When considering maternal and child Mhealth technologies, Momconnect, implemented by the
Department of Health (DoH) is well known and easy to access in South Africa. Momconnect aims to
educate pregnant women and mothers and link them to health services (42). Momconnect sends
regular messages via SMS at each stage of pregnancy or postnatal care. Text messages include
reminders for clinic visits, as well as information about medicines, tests and where to access certain
services such as immunisations, etc. (42). However, reports have shown that while it is helpful, some
find the Momconnect messaging inconsistent and still prefer face-to-face services as written
information can be hard to understand (43). Following on from Momconnect, a pilot study called
Childconnect, provided new mothers with ECD content by providing weekly text messages (44).
Childconnect showed small but promising increases in caregivers’ learning gains for those who
received the intervention. However, one of the main challenges of the text-based system was that if
recipients changed/ lost phones or numbers, they struggled to connect to the service again and refer
to messages or information already received (44). After implementing a similar text-based messaging
service in South Africa, the Mobile Alliance for Maternal Action (MAMA), found that those who did
receive the texts had higher numbers of antenatal and postnatal attendance as well as an increased

likelihood of having a vaginal birth (45).
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When considering maternal and child Mhealth interventions in South Africa, of the 26 articles
included in a systematic review which reported on Mhealth interventions for improving maternal
and child health outcomes in South Africa, MomConnect was the most researched (46.15%),
followed by MAMA (11.53%) (46). When discussing gaps in literature, this same review discussed the
lack of community stakeholder engagement in the majority of the studies, and the importance
thereof. Secondly, the review noted that most of the interventions were SMS based and there is a
need for use of emerging technologies in the provision of care in maternal and child health services

(46).

1.5. Developing and evaluating interventions — two sides of the coin

From the review of the literature, there is a clear need for context and culturally appropriate
interventions which improve health literacy around play and development in postpartum mothers.
When developing and implementing an intervention which aims to change behaviour, it is important
to determine whether the intervention has resulted in the desired behaviour change, and if not, why
not. However, the use of behaviour change theories (BCTs) in digital interventions are often not
reported, incorrectly operationalized, or incorrectly reported, making the effect incorrect or

unknown (47)

This introduces the concept of having two sides of the coin, where in this study, one side focuses on
developing an intervention to improve maternal health literacy around play and development and
the other side of the coin focuses on evaluating said intervention. The “two sides of the coin” analogy
can be further expanded upon when using the UK Medical Research Council’s (MRC) updated
Framework for developing and evaluating complex interventions. This framework describes four
phases of complex intervention research, namely, 1) development or identification of the
intervention, 2) feasibility (and acceptability), 3) evaluation, and implementation (figure 2) (48). Each
phase can be repeated, and the process can begin at any phase, however each phase has a common

set of core elements which should be revisited throughout the process. They are: 1) considering
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context, 2) developing and refining programme theory, 3) engaging stakeholders, 4) identifying key

uncertainties, 5) refining the intervention, and 6) economic considerations (48).
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Figure 2: UK MRC Framework for developing and evaluating complex interventions (48)

Another important factor to consider when developing and evaluating complex interventions is co-
creation. Co-creation is a collaborative method used to design, implement and evaluate services and
interventions by including all stakeholders involved (49). Using co-creation to develop healthcare
interventions in LMICs has been found to be impactful in removing researcher/participant
hierarchies, understanding communities’ most pressing issues, and providing further insight into the
systemic issues only experienced by respective communities (49,50). While using co-creation has
challenges, such as managing a good fit between researcher and end user priorities, time and
financial burdens, as well as complex decision making, for the most part the outcomes are positive
(50). Co-creation allows for increased ownership from the end user’s side, encouraging greater

adherence to, and acceptability of an intervention (50).
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1.5.1. Developing the intervention - The Behaviour Change Wheel as a conceptual framework (51)

For any intervention to be effective, it is important to understand human behaviour and what drives
behaviour change (52). Behaviour change interventions are often focused on capabilities and
motivation in isolation, without considering the broader social and environmental contexts (52). This
broader context is particularly important as effective interventions intervene simultaneously and
continuously at multiple layers (53). Important questions to ask when developing an intervention
include, what behaviours do we target? Why are these behaviours occurring? What needs to change
to see new behaviours occur (53) The Behaviour Change Wheel (figure 3), represents a system where
the behaviours interact with the environmental and policy layers (51). Behaviours occur through the
interaction of three necessary conditions, 1) Capability, the psychological or physical ability to enact
the behaviour, 2) Motivation, the internal mechanisms that activate or inhibit behaviours, and 3)

Opportunity, the social and physical environment that enable the behaviour (51).

. Goinies ol el
. el drient ion function

Policy categories

Figure 3: The Behaviour change wheel by Michie et al. (51)
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The behaviour change wheel was chosen for this study (SmartPlay — described below), as it can be
used as a helpful framework for developing an intervention to see changes in maternal health
literacy, which ultimately results in greater opportunities for infant play and development. To
achieve the desired behaviour change, the intervention focuses on targeting three sources of
maternal behaviour for promoting play and development (capability, motivation and opportunity)
through Modelling, Education and Environmental Restructuring (Figure 4). Specifically, the main
behaviour change techniques used will be provision of information, social support and
reinforcement. In the Soweto population, it is hypothesized that each mother’s capability is
influenced by physical and socio-emotional attributes e.g. age and mental health, and their
motivation being impacted by the individual’s level of self-efficacy (51). Lastly, the opportunity for
encouraging play and development is largely influenced by the resources and physical environment
available to each mother at home and in the community (51). The one factor that is hypothesized
to influence all three sources of behaviour is health literacy, which is why this has been chosen as
the focus for the intervention. By focusing on the mothers’ health literacy, the hope is that this will
equip the mothers to understand, process and retain information, to know how to provide low-cost
resources (including toys) for their children, to adapt their environment for safe activities, and to

improve their self-efficacy, thereby encouraging optimal infant development through play.
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Figure 4: Conceptual framework based on the Behaviour Change Wheel (51)

However, when considering this framework and the UK MRC framework described in Figure 2 (48),
it is imperative to be aware that aspects of the intervention (shown in blue) do not exist in isolation
and continuous efforts need to occur throughout the planning and implementation phase to make
sure that interventions are feasible and being implemented as planned, which will result in refining

and adapting the intervention as required.

1.6.1. Evaluation methodologies for health interventions

Moving to the other “side of the coin”, after developing the intervention, the intervention needs to
be evaluated. There are several ways in which this can be done, however, complex interventions
should ideally be piloted to determine the acceptability and feasibility of the intervention, and to
complete a process evaluation, which can then be used to adapt the intervention to ensure

effectiveness in the final implementation phase (48).
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1.5.1.1. Importance of testing acceptability and feasibility in interventions

Determining acceptability and feasibility of an intervention is imperative to understanding the
suitability and practicality of an intervention for scale up and implementation in specific contexts
(54). Feasibility can be measured retrospectively to determine which aspects of the study are
facilitators or barriers to delivering the intervention before implementation. For a study to be
feasible it needs to be appropriate and acceptable to end users for the context in which it is
implemented (54). As discussed previously, there has been an increase in the use of mHealth digital
interventions in low resource settings. However, where some mHealth interventions work well in
higher income settings, these same interventions are not feasible in low resource settings due to
significant barriers in resource availability and difficulties with implementation. Barriers include a
lack of electricity to charge devices (due to power outages), limitations in hardware and software
requirements and limited access to affordable data or WiFi (37,39,55). Furthermore, as previously
discussed, limitations in health literacy or language restrictions can limit end-users from accessing
digital information (56)(57). There are, however, certain facilitators that aid in intervention
feasibility. To overcome challenges with understanding health information, studies completed in
similar settings suggest using simple, lay language together with images, illustrations and interactive
content, and including verbal explanations for those who cannot read (56)(58). Health content
creators should also use local languages to convey health information and have a good
understanding of the local context (56). Other authors have suggested that Mhealth projects that
are designed for specific contexts, with wording and content of messaging being targeted to specific
recipients, are most likely to be feasible (59). Furthermore, Mhealth projects that initially test
feasibility as part of a smaller pilot study and use those learnings to guide follow up projects or full

interventions, show high levels of feasibility in practice (59).

For a study to be feasible, it also needs to be acceptable to both health care providers and health
care recipients (patients or clients). If an intervention is acceptable to the recipients, this often
results in greater adherence to treatment and better overall health outcomes (40,60). The quality of
care, content and context are all factors that have an impact on recipients’ acceptability of an
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intervention. Similarly, if the delivery of, or reason for the choice of intervention is not acceptable to
health providers, the intervention may not be delivered as intended, potentially impacting patient

health outcomes (60).

According to Sekhon et al., the acceptability of an intervention reflects “the extent to which people
delivering or receiving a healthcare intervention consider it to be appropriate”, based on a “cognitive
and emotional response to the intervention” (60). There are seven constructs which determine
whether an intervention can be determined to be acceptable. Individuals need to like the content
(affective attitude), it should fit with their value system (ethicality) and not take up too much time
(burden) or take the place of other important daily activities (opportunity cost) (60). The intervention
should also be coherent (intervention coherence) and perceived to be effective (perceived
effectiveness) while improving self-efficacy (self-efficacy). Figure 5 provides further detail regarding

each contruct (60). All constructs are required when evaluating acceptability using this framework.
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Figure 5: Definition of acceptability and the seven constructs of acceptability (60)
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1.5.1.2. Process evaluation

Process evaluations assist in determining whether an intervention has been delivered and

implemented as intended. These evaluations often focus on intervention fidelity, which evaluates

adherence (the content, coverage, frequency, duration of intervention) as well as potential

moderators which may have impacted adherence, such as quality of delivery, context and participant

responsiveness(61). It is particularly important to understand whether the fidelity of an intervention

has had an impact on the outcome or effect of the intervention, to determine whether any lack of

effect is due to poor implementation or inadequacies in the intervention itself (61). Carroll et al. have

developed an implementation fidelity framework, which clarifies these components and how they

impact each other (Figure 6) (61).
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1.6. The PLAY Study

This study is embedded in a larger Randomised Controlled Trial (RCT) called the Play Love and You
(PLAY) study. To differentiate between the two studies, | named my study, “SmartPlay: Maternal
Literacy for Child Development”. The PLAY study had three aims. My PhD, which forms the basis of
this thesis was part of the third aim, namely “To test the efficacy, feasibility and acceptability of
providing content, and increasing opportunities for early learning through play through the

promotion of health literacy” (62).

1.7. Aims & Objectives

The hypothesis for the SmartPlay Study is that increased health literacy in mothers will improve their
capability and motivation, and opportunity, thereby resulting in greater participation in infant play.
However, it is also important to determine whether the intervention is acceptable to participants

and feasible in this setting.

Therefore, the primary objectives for this PhD are:
1. To co-create and determine the acceptability of an intervention prototype aimed at
improving maternal health literacy around play and development with a Community Advisory
Group (CAG) comprised of mothers in Soweto (chapter 3).
2. To test the feasibility and acceptability of an intervention aimed at improving maternal
health literacy around play and development (chapter 4).
3. To determine whether there is a difference in maternal health literacy scores at 12 months

between the intervention and control groups (chapter 5).
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The secondary objectives for this PhD were:

1. To determine the change in health literacy scores from 6 to 12 months in both groups
(chapter 5).

2. To determine whether there was a difference in affordances in the home to promote motor
development, maternal beliefs around play and development and time spent being
physically active and/or sedentary/restrained at 12 months between the intervention and
control groups (chapter 6).

3. To determine the change in affordances in the home to promote motor development,
maternal beliefs around play and development and time spent being physically active
and/or sedentary/restrained from 6 to 12 months in both groups (chapter 6).

4. To create a new measure determining the potential opportunities in the home environment
for infant active play, by combining the maternal beliefs around play and development,
time spent active and/or sedentary/ restrained, and physical space available in the infants’

home for play (chapter 6).
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PART 2: METHODOLOGY
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2. Chapter 2: Methodology

This chapter describes the study setting, design, collection and analysis methods used for each
objective. This thesis comprises three different objectives, two of which make use of mixed methods
and the third, which uses quantitative methods. Convergent mixed methods (a mixture of qualitative
and quantitative methods) has been chosen to measure and further explain the acceptability of the
proposed content to be included in the intervention (objective 1) as well as the feasibility and
acceptability of intervention content, following study completion (objective 2) (63). Quantitative
methods have been chosen to determine whether the intervention had an effect on the desired
study outcomes (objective 3). A concurrent triangulation approach will be used, where it is hoped
that the use of both quantitative and qualitative methods will offset the weaknesses inherent within
one method, with the strengths of the other (63) Furthermore, it was anticipated that the qualitative
data would provide a deeper understanding and explanation of phenomena which could not be
captured quantitatively, and could expand upon reasons as to why certain trends were found in the
guantitative results. A detailed description of each objective’s methodology can be found in chapters

3,4,5and6.

2.1.Study Setting

As a large component of the SmartPlay study focuses on factors impacting acceptability and
feasibility of an intervention in a low-income community, it is important to understand the context
in which the participants live and access health care. Gauteng (Figure 7) is the smallest province
(geographically) in South Africa, with 16 million residents (25% of total population), making it the
most populous and urban dense province in South Africa (64). In 2024, 34% of the Gauteng
population was unemployed (65). Almost a quarter (23%) of Gauteng province residents are under
the age of 15 (64). Although Gauteng has some of the lowest poverty rates in South Africa, 59% of
children in Gauteng are living below the upper-bound poverty line (2022 value = R1417 per person

per month) (66). Johannesburg is the largest city in South Africa and is found in the middle of
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Gauteng. Founded in 1886 after the discovery of gold, it is South Africa’s main financial and industrial

metropolis (67).
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Figure 7: Map of Gauteng Province (68)

The SmartPlay Study was conducted within the SAMRC/Wits Developmental Pathways for Health
Research Unit (DPHRU). The main research priorities of the DPHRU aim to address the South African
national priorities, including strengthening health service effectiveness, increasing life expectancy,
and decreasing maternal and child mortality (69). The DPHRU forms part of the Paediatrics
department at the University of Witwatersrand (Wits University) and is based at the Chris Hani

Baragwanath Academic Hospital (CHBAH) in Soweto, Johannesburg (69).

Soweto is an urban “township” located in the Southwest of Johannesburg, with a population of

approximately 1.9 million people (Figure 8) (70)..

Originally developed under apartheid policies to segregate Black South Africans, Soweto continues

to reflect deep structural inequalities that persist in post-apartheid urban South Africa. Today,
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Soweto is a vibrant and diverse urban landscape marked by contrasts - formal housing alongside
informal settlements, and high levels of community solidarity in the face of persistent socioeconomic
challenges. As of 2023, approximately 9.9% of the Soweto population comprised of children under 6
years old (70). The population is predominantly younger and experiences a dual burden of disease:
enduring infectious diseases such as HIV and tuberculosis, and a rising tide of non-communicable
conditions including obesity, hypertension, and diabetes, especially among women of reproductive

age.

Soweto is a particularly important site for research on maternal and child health. Women in the area
face elevated risks for adverse pregnancy outcomes, driven by intersecting factors such as obesity,
food insecurity, psychosocial stress, and limited access to high-quality, person-centred antenatal and
postpartum care. Women in Soweto are socially vulnerable, and even more so if they have children
according to a large study of women aged 18-26. Most are single, without access to medical
insurance. Furthermore, young women in Soweto have a high prevalence of depression, anxiety, and
exposure to intimate partner violence with a history of adverse childhood experiences. At the same
time, Soweto has a long tradition of community-based health research, including landmark
longitudinal cohort studies and health system innovation. CHBAH, one of the largest hospitals in the
Southern Hemisphere, and third largest in the world (72), serves as a referral centre for maternity
and paediatric services and offers a critical platform for clinical and implementation research.
Studies conducted in Soweto benefit from well-established community engagement structures and
are uniquely positioned to generate locally relevant, policy-informing evidence with global
significance. The setting allows researchers to examine the life course determinants of health in
contexts of inequality and resilience, and to co-develop interventions that are responsive to the lived

experiences of women, children, and families navigating complex health and social systems.
The SmartPlay study recruited from two community clinics, Lilian Ngoyi and Chiawelo community
clinics. Both clinics are primary clinics linked to CHBAH. They both have Midwife Obstetrics Units

(MOUs) as well as postnatal clinics which provide antenatal and postnatal care.
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Figure 8: Map of Soweto with CHBAH positioned near the east border (73)

2.2.The PLAY study

The SmartPlay study was one of three sub studies embedded within a larger RCT, the PLAY study,
and therefore has the same inclusion criteria, sample size (n=210, n=75 in each group) and
recruitment processes as the PLAY study. Mothers were eligible for recruitment if i) they were 18
years of age or older with an infant aged 0-3 months ii) of whom they were the primary caregiver,
and iii) were living in Soweto for the duration of the study. Mothers with both primigravida or
multigravida birth experiences were included in the study. Participants were required to speak any
of the local languages. Mothers were ineligible if infants were born preterm or if the infant had any

disabilities, impairments or disease that would limit movement or impair normal development
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(74).The PLAY study aimed to promote infant development through encouraging maternal self-
efficacy using behavioural feedback and supportive interventions (62). The PLAY study was based on
the premise that the first two years of a child’s life are important for optimising growth and
development, and aligned with the WHO’s recommendation for improving ECD, namely, 1) exclusive
breastfeeding for first 6 months 2) play and promotion of early learning, 3) responsive caregiving
and 4) maternal mental health. The PLAY study defined play “as intrinsically motivated activities
done for recreational purposes and enjoyment” (62). Part of the PLAY study included the provision
of tools to encourage self-efficacy in mothers by encouraging their belief in their own ability to care
and provide for their children. Some of these tools and strategies included social support, mental
health promotion, prompting mothers to be aware of their own ability to care for their children and

improving health literacy (62).

Mother—infant pairs were recruited to the PLAY study within a month following delivery from
community clinics in Soweto. Each pair was individually randomised into either a control or
intervention group. Assessments were made at enrolment and when the infants were 2, 4, 6, 8, 10
and 12 months of age, with the end point being an exit assessment at 12 months. Figure 9 details
the assessments completed at each respective time point in the PLAY study. The trial consisted of a
standard of care package (control group), and an intervention package — including standard of care
as well as the intervention content (intervention group). Mothers assigned to the control group
received the standard Road to Health booklet (RTHB) as well as the Side-by-Side services provided
as routine postpartum care. They were also contacted every 2 months to check in, and to provide
referrals to health care facilities if necessary. The intervention group received the standard of care
package (provided to the control group), as well as the intervention content comprising of several
micro-interventions which supported maternal mental health and encouraged mothers to
exclusively breastfeed for 6 months, enabled play and development through increased health
literacy and provided nurturing care (good health, adequate nutrition, safety and security,
responsive caregiving and opportunities for learning as defined by WHO) (75) to their infants. Each

intervention component is detailed in Figure 9.
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Figure 9: Play Study participant flow chart (62)

The third hypothesis of the PLAY study was, “Providing mothers with access to resources, content
and activities to support their infant’s play and development will increase their health literacy and
thus encourage play and promote development.” The SmartPlay Study aimed to test this hypothesis
and therefore formed part of the Play and Development intervention focus of the Play Study,
pictured in Figure 10. The SmartPlay Study, together with the Breastfeeding Focus and
complementary interventions, combined to form the full intervention for the PLAY study, which was

then evaluated at 12 months.
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Figure 10: Play Study Intervention Themes and Assessments (62)

2.3.  The SmartPlay Study

The SmartPlay Study is comprised of three components (or phases), 1) development of the

intervention, 2) implementation of the intervention and 3) evaluation of the intervention. The three

phases are presented in Figure 11.
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Figure 11: The 3 phases/ components of the SmartPlay Study

2.3.1. Phase 1: Intervention development

The intervention for the SmartPlay study was co-created and tested for acceptability with a CAG,
using the Acceptability Framework. The details of these methods are further explained in Chapter 3.
CAG participants attended FGDs where the beliefs, barriers and opportunities around play and
development were explored, and participants provided feedback on a prototype for content that
was included in a mobile app as part of the SmartPlay intervention. Participants tested the prototype
activities at home and acceptability was measured using the seven acceptability constructs by
Sekhon et al., a framework for determining whether the prototype is acceptable and appropriate to
be used in the SmartPlay study intervention (60). This framework was chosen as it broke down
acceptability into seven measurable constructs, providing a practical measure of acceptability that
could be used throughout phase 1, phase 2 and phase 3 of the study.
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2.3.2. Phase 2: Intervention implementation

Following further development of the prototype content (based on the feedback from the CAG
participants), the SmartPlay intervention was implemented over 6 months, as part of the larger PLAY
study through a web-based mobile application and telephone check-in at 10 months. Further details
regarding this methodology are provided in Chapter 4 and Chapter 5. The content of the study was
based on evidence-based practice for encouraging play and development and was aligned with the
WHO and the United Nation’s Children’s Fund’s (UNICEF) guidelines for ECD (23). When applying the
behaviour change wheel to this intervention, the aim was to provide content that improved maternal
health literacy, thereby increasing their capability, motivation and knowledge of how to provide

opportunities for play and development with the resources and space specific to their environment.

2.3.3. Phase 3: Intervention evaluation

Once implementation was achieved, the primary outcome of the study (increase in Health Literacy
Questionnaire (HLQ) scores) was measured using the HLQ questionnaire. This questionnaire was
chosen as it is recommended by WHO for measuring health literacy in LMICs (2). The feasibility and
acceptability of the intervention was measured at 12 months using the seven acceptability
constructs (60), and a list of feasibility measures, including follow-up adherence and access to study
content (dosage). The details of these methods are further explained in Chapter 4. Lastly, if we found
no effect of the intervention on health literacy scores, in addition to feasibility, | planned to consider
potential moderators which could have had an impact on implementation fidelity (using the
conceptual framework for implementation fidelity), including quality of delivery, participant

responsiveness, and any other environmental factors beyond our control (61).
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2.4. Justification

| chose to embed my study within the PLAY Study, as it allowed me to use a Randomised Controlled
Trial (RCT) design, one of the most robust quantitative research designs for measuring the effect of
the intervention. As | had limited funds as a PhD student, this was of benefit as RCT’s can be
expensive and require well established data management tools and data collection personnel. |
chose to measure the acceptability, feasibility and effect of the intervention to allow for important
implementation learnings and suggestions for replicating this study (or a variety thereof) in a similar

context.

2.5. Data Management

Details of each specific data collection and analysis approaches for the respective objectives are
included in Chapters 3-6. All participants were given informed consent forms (ICF), which were read
through with a study Research Assistant (RA) present, who could provide clarification as required.
All participants were required to provide written informed consent to enroll in the PLAY study. Once
enrolled, participants were given a unique Trial identification number. Participants were then
randomised to either the intervention or control group using the Research Electronic Data Capture
(REDCap) database and provided with another identification number specific to their allocated
intervention or control group. Participant identifier information was kept in a separate REDCap
project database to the database in which their unique identification numbers were kept, to

maintain anonymity.

All quantitative data were captured by RAs straight onto the REDCap data management platform,
using a University of Witwatersrand (Wits) University owned tablet. All data were stored securely at
the DPHRU on secure servers. All data requests were sent to the DPHRU data manager, according
to the unit’s processes and procedures, who then uploaded the respective dataset onto the student’s
university Microsoft OneDrive storage folder. All FGD transcripts and observer notes were stored on
a secure and encrypted laptop and then uploaded to REDCap. All data related to my outcomes were
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extracted, cleaned and merged using participant trial identification numbers, with all identifiable

information removed.

2.6. Ethical Approvals

Ethical approval was obtained from the University of the Witwatersrand Human Research Ethics
Committee (Sub-study (SmartPlay) M220886 under main study (PLAY) M210846 and M220217).
Written informed consent was obtained from all participants for participation in the FGDs and
guestionnaires, and for each FGD to be recorded. All participants were reimbursed for travel costs
(R200) and provided with refreshments at FGDs and hospital-based follow-ups. All participants were
given a Trial ID number which was used throughout the study to allow anonymity. All participants
included in the FGDs were de-identified during the transcribing process and given a number instead

e.g. Participant 1, 2, etc.
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3. Chapter 3: Paper |

Please note that this chapter has been modified post publication based on examiner feedback

Title: Determining the perceived acceptability of an intervention designed to improve health
literacy around developmentally appropriate play during infancy, with a community advisory group

of mothers, in Soweto, South Africa

3.1. Abstract

Introduction: Children require opportunities to participate in unstructured, unrestricted active play
as infants, to encourage positive health, socioemotional and developmental outcomes in life. Certain
social and environmental factors in the home setting can limit participation in play, particularly in
low resource settings. As caregivers are their infants’ first teachers, they have the important role of
providing opportunities and space for children to learn through play. This mixed methods, cross-
sectional study aimed to test the acceptability of an intervention developed to improve health
literacy around play and development with mothers from Soweto, South Africa. Methods: Fifteen
mothers with infants aged 0-3 months were included to form a Community Advisory Group. Two
rounds of focus group discussions were conducted to explore the understanding of, and barriers to
play and development, and to determine the acceptability of an intervention prototype. The
prototype included developmentally appropriate activities presented in video format,
demonstrations of how to make toys, infographics and other educational material which would be
delivered to participants as part of the intervention. A further questionnaire was administered to
participants one week after the Focuse Group Discussion to determine the acceptability of
intervention activities which the participants completed at home, with their infants. Results:
Participants reported several barriers to play, including limited options for safe outdoor play,
overcrowding, insufficient time, limited resources, and conflicting information. Participants
suggested that the intervention content be delivered every 1-2 weeks, through a data-free app.
Overall, the prototype activities tested at home were deemed acceptable. Discussion: The reported
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barriers, together with reduced motivation and self-efficacy observed in the participants, guided the
researchers to develop intervention content focused on improving health literacy in play and
development, delivered in the form of an interactive mobile app. Future research will develop and

test the efficacy of this intervention in a low resource setting in South Africa.

3.2. Introduction

Early childhood is one of the most important timeframes in life, due to the rapid growth and
development of the brain and body during this time (76). Children are particularly receptive to their
environment in the first 1000 days of life, making it an important time for developing healthy
behaviours, which encourage positive outcomes later in life (76). In South Africa, obesity is a major
public health concern, with 13% of South African children under 5 years being overweight in 2020
(77), making it important to start encouraging PA as soon as infants are born (78). It is imperative for
early movement behaviours (for example, ‘tummy time’) to be encouraged within the first days after
birth, as these activities have been consistently shown to be associated with advanced gross motor

and personal-social development over time (79).

In the early months of life, infants require access to unstructured, unrestrictive play at home to
encourage development and increased PA (20). This is evident in the poor developmental outcomes
seen in children who spend too much time in a supine position as infants, constrained in infant seats,
walkers, or in small playpens (20). Unstructured outdoor play is particularly important as it allows
space and opportunities for playful activities, which encourage development of gross motor skills
(e.g. kicking and throwing balls, climbing on play equipment, etc.) and higher intensity PA required
to meet daily movement guidelines (27). Children need to be provided access to, and opportunities
to engage in unstructured play by their caregivers, which highlights the importance of caregiver
education and modelling when encouraging more unstructured play with children. By focusing on

increasing participation in play from birth, infants and toddlers will naturally be more physically
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active, helping to reduce the risk of developing obesity and other non-communicable diseases later

in life (26).

There are a number of social and environmental factors in the home setting that can limit
participation in play, particularly in low-middle income settings such as South Africa. Examples of
environmental factors include outside areas which are not considered safe to play (e.g., exposure to
violence, heavy traffic, pollution, unsanitary conditions, etc.) as well as inside areas which may be
very small or overcrowded with no limitations on screen time and other similar sedentary behaviours
(21). Social conditions that impact play include lack of resources available for toys or books, low

maternal health literacy, and poor maternal mental health (21)(23).

As caregivers are their infants’ first teachers, they have the important role of providing opportunities
and space for children to learn through play (18). Empowerment and provision of support for
caregivers is therefore essential, to allow facilitation of playful learning in day-to-day activities in the
home environment and community (18). This is particularly important in a setting such as South
Africa, where caregivers have expressed a lack of motivation and knowledge in how to promote
development, particularly through play (21). Therefore, increasing caregiver health literacy is key to

developing a greater understanding of the importance of play and development in the early months.

In light of the above, this study aimed to test the acceptability of an intervention developed to
improve health literacy around play and development with mothers from the Soweto community in
South Africa. The researchers hypothesized that increased health literacy in mothers would improve
capability, motivation and opportunity, thereby ultimately resulting in greater participation in infant

play. The specific objectives in this paper were:

1. To understand the challenges and barriers that a group of Soweto mothers experience when

facilitating play with their young infants.
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2. To present a prototype of intervention activities and content, discuss perceptions as to how
the activities and content may improve health literacy (thereby encouraging participation in
play), and how best to present the intervention.

3. To determine the acceptability of the intervention prototype after being tested by the

mothers in Soweto.

3.3. Methods

3.3.1. Study setting and participants

This study (SmartPlay) was nested in the larger Play Love and You (PLAY) study, which was developed
with the overriding theme that all that infants need is Play (opportunities for movement and
development), Love (responsive and interactive caregiving) and You (the mother herself) (62). The
PLAY study had three aims. The current study was part of the third aim, namely, “To test the efficacy,
feasibility and acceptability of providing content, and increasing opportunities for early learning

through play to promote literacy”(74) .

In order to develop the intervention, a Community Advisory Group (CAG) was established with the
intention of testing the acceptability of the intervention before implementing it in the PLAY Study
[12]. Twenty mothers from Soweto with infants aged 0-3 months were recruited in April 2022 to
form the CAG. Participants were recruited by approaching women at the taxi rank outside Chris Hani
Baragwanath Academic Hospital (CHBAH) to ask whether they would be interested in participating.
Mothers were eligible for recruitment if i) they were 18 years of age or older with an infant aged O-
3 months ii) of whom they were the primary caregiver, and iii) were living in Soweto for the duration
of the study. Mothers with both primigravida or multigravida birth experiences were included in the
study. Participants were required to speak any of the local languages. Mothers were ineligible if
infants were born preterm or if the infant had any disabilities, impairments or disease that would
limit movement or impair normal development. 0-3 month old infants were included as this was the

56



age group that would be included in the PLAY study, and as a result of the evidence showing that an
increase in movement and play in very young infants is associated with advanced gross motor and

personal-social development later in childhood and beyond (79).

Ethics Statement

Ethical approval was obtained from the University of the Witwatersrand Human Research Ethics
Committee (Sub-study M220886 under main study M210846). Written, formal informed consent
was obtained from all participants, for participation in the focus group discussions (FGDs) and
guestionnaires, and for each FGD to be recorded. All participants were reimbursed for travel costs

and provided with refreshments.

3.4. Data collection

Two rounds of FDGs (named “Round 1” and “Round 2”, respectively) were conducted for each
participant, approximately two weeks apart in April 2022. All FGDs were conducted at CHBAH in
Soweto, Johannesburg by staff (RAs) trained in qualitative research data collection, who were
proficient in speaking English and Zulu and understood the other languages local to the area (e.g.
Venda, Sotho, etc). Although questions were asked in English, participants could speak in their home
language and conversations progressed in the vernacular. This was later translated into English if the
response was in a different language, and transcribed for analysis. Lastly, Round 3 of data collection,
a telephonic questionnaire, was conducted approximately one week after the completion of the
FGDs with the same group of participants. All FGDs and telephone calls were audio recorded with

the participants’ consent and transcribed into English verbatim.

Round 1:

Round 1 comprised of three FGDs, conducted over 3 days with 8 participants in the first FGD, 6

participants in the second FGD and 6 participants in the third FGD (total N=20). All participants
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started the session by providing socio-demographic information in a questionnaire. The aim of the
Round 1 FGDs was to understand the challenges and barriers that the CAG members experienced
when facilitating play with their infants. Participants were given a detailed explanation of what the
PLAY study was, including the study’s aims and objectives, themes, contact points between the
different arms of the trial, as well as examples of the types of assessments and interventions that
would be included in the study [12]. The theme in the PLAY study that participants were asked to
focus on, was around interactive play and promotion of early learning, using a semi-structured
discussion guide. As a result, discussions were largely around the participants’ understanding of play
and development, as well as the effect of their home environment on participating in play with their
infants. As part of this discussion, participants were shown a number of photos/ pictures depicting
different home environments, which invoked a discussion around which environments enabled or
discouraged active play. The stock photos were chosen to show a variety of home environments that
would be similar to those found in Soweto, including single roomed homes, shacks and hostels, as
well as different settings where children may play e.g. on the side of the road, in a yard, etc.
Participants also had a general discussion around the delivery of the intervention, e.g. the preferred

means of contact and how often participants should be contacted.

Round 2:

All participants from Round 1 FGDs were invited back for Round 2, approximately two weeks later,
however, five of the twenty participants did not attend. Round 2 comprised of two FGDs conducted
on the same day, with seven and eight participants in each respective FGD (fifteen in total, n=15).
Round 2 was primarily focused on a semi-structured discussion around the acceptability of the play
and development aspect of the content to be included in the study intervention (Appendix C).
Drawing from the themes which emerged in Round 1 as well as previous research conducted in this
same population group, we created a ‘prototype’ or an example of intervention content appropriate
for infants aged 0-3 months, which was introduced to the groups in Round 2. This content was in the
form of developmentally appropriate activities, which would be delivered to participants as part of
the intervention. The content included videos (for example, singing games, clapping hands, rolling
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games etc), demonstrations of how to make toys from recycling materials, as well as infographics
and other educational material (such as monthly developmental milestones). Participants were
asked to give feedback based on their perceptions as to how the activities and content may improve
health literacy, as well as how best to present the intervention. Participants were then asked to
engage in and complete three specific activities at home. The first activity was based on videos
consisting of games to play with baby and trying different tummy time positions. The second activity
was for the participants to make a sensory toy, which was demonstrated in person. The last activity
was to determine the potential acceptability of the content in the home setting from the perspective
of the caregiver. They were encouraged to pick a few that they liked and try those, instead of

attempting to complete all of them. The videos were sent to the participants via Whatsapp.

Round 3:

The participants from Round 2 (n=15) were then individually contacted a week later by the study
team to complete a structured acceptability questionnaire (Appendix D), comprising of 24 questions
over the phone (see appendix 3). The first question determined which prototype activities (sensory
square, shaker and five games) were completed at home. The rest of the questions focused on
determining whether the participants found the prototype activities “acceptable” after testing them
at home (60). The acceptability of the activities was determined by asking questions specifically
based on the seven component constructs of acceptability by Sekhon et al. (60), which were used to
measure acceptability in this study. Examples of questions included, “Were the instructions clear?”
(measuring intervention coherence), “Do you think the games are beneficial for you and the baby?”
(measuring perceived effectiveness), etc. Each component construct (namely, affective attitude,
burden, ethicality, intervention coherence, opportunity costs, perceived effectiveness, and self-
efficacy) is described further in Figure 5 (Chapter 1). Figure 12 shows a summary of all three data

collection points.
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Round 1 (April 2022): Round 2 (May 2022): Round 3: Acceptability

« (Introduction to « Participants presented Questionnaire (one |
study with content prototype, week after Round 2

+ Introduchon to « Shown how to make FGDs):

Administared
intarvanton deas SEnsony oys telephonically after

«  Home envinonment « Sent home with activities had basn
photo discussion profotype activithes (in tastad

video format)

Data collectad: » Data collected:

« participants’ Data collacted: » Accaplability of
undarstanding of = Participants’ fesdback prototype activities
play and based on their {games, infographics,
developmant, as percaptions as to how and making of sensory
well as the effect of the activities and toys) based on the
their home conbent may impact seven component
anvircnment on health litaracy, as wall canstructs of
participating in play as how best to present accaplability by
with their infants the interventon Sekhon at al. [12]

Figure 12: Summary of CAG data collection

3.5. Data analysis

All participants’ identities were protected by assigning a unique identifier to each participant, making
all qualitative data non-identifiable during the analysis. The quantitative data were de-identified at
the point of data entry, using the study ID number, so that the researchers could not link the
participants to their data. The data used in analysis only had a study ID number, without names or
any other identifying information available. The qualitative data were analysed using thematic
networks analysis (80). Meaningful statements and ideas were coded and then grouped into themes.
Similar themes were then grouped and placed in thematic networks, which were subsequently
summarised and discussed in relation to the original research question. The three transcripts from
Round 1, and two transcripts from Round 2 were divided among three researchers who assigned
codes to each statement and grouped the codes into themes. The researchers then swapped
transcripts to cross-check all the identified themes and codes, which were further checked by a

fourth researcher. Thereafter, all researchers met as a group to discuss and refine the themes until
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no new themes emerged. Means, medians and ranges were calculated on Microsoft Excel and used
to describe the demographics of the participants and the quantitative data from the acceptability

questionnaire.

This study incorporated reflexivity and positionality throughout the research process to enhance
trustworthiness. As researchers embedded in the health sector, the authros remained aware of how
our perspectives might influence the research and made conscious efforts to critically reflect on our
role. Trustworthiness was supported through triangulation, member checking, and transparent

documentation of the analytic process."

3.6. Results

The average (mean) age of the twenty participants was 24 years old and the median was 23.5,
ranging from 18 to 43 years old. 16 (80%) of the participants described themselves as single, while
the other 4 (20%) reported themselves to be married, engaged or in a relationship. 14 (70%) were
unemployed while 6 (30%) had some form of employment. The majority (65%) (n=15) of the mothers
had completed their Matric (final year of secondary school), while 5 (35%) had not completed
secondary school. Only one participant had a tertiary degree. Six of the participants were first time
mothers. There was a fairly equal distribution of male and female infants, with half being female
(n=10), 9 (45%) male), and one infant whose mother preferred not to say. The youngest baby was
new-born, and the oldest baby was 5 months old, with the average infant age being 2 months and
the median age being 3 months old. The time between enrolling participants and the first FGD was

just over a month, which explains why some infants were older than the 3 months inclusion criteria.

Round 1 & 2:

The following eight themes emerged from Round 1 FGDs: 1) Being a mother, 2) Environment, 3) Play
and Development, 4) Intervention, 5) Physical Wellbeing, 6) Health Literacy, 7) Breastfeeding, and 8)
Mental Health. “Being a mother” included discussions around the challenges and joys that
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motherhood brings, while the “Environment’ theme gave insight into factors in the participants’
home and residential areas which impacted their activities, support (or lack thereof), safety and
movements. The participants discussed their knowledge and perceptions of the importance of “play
and development” in their infants, while the “Intervention” theme largely focused on preferences
around the delivery of the intervention. The “Physical Wellbeing” theme explored how the
participants manage their infants’ and own physical health, and the “health literacy” discussion
focused on access to information and ability to understand information provided. The
‘Breastfeeding’ theme was a prominent discussion exploring reasons for breastfeeding (or not),
factors impacting continuation of breastfeeding, support available, etc. Lastly, “Mental Health”
explored all factors impacting the participants’ mental health as mothers. The Health Literacy,
Environment, and Play and Development themes were relevant to this study, while the rest are

discussed in papers currently in review.

During the second round of FGDs, the three themes which emerged from Round 1 (Health Literacy,
Environment and Play and Development) that were pertinent to this study, were discussed again and
expanded upon further. Furthermore, one new theme emerged, namely Acceptability of the
intervention prototype content, which was the primary focus of the discussion. The themes were

further divided into subthemes and are discussed below.

Health Literacy

Clinics/ Healthcare workers

The participants relayed a sense of distrust in the health workers at the clinics. Many reported that

they are provided with minimal information around the importance of play or how to encourage

normal development, and health workers can be rude or make new mothers feel ashamed for asking

certain questions.
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“No you know at the clinic they don’t explain anything, they just give you Road to Health [booklet] 1
(81) after giving birth to the baby. You will figure out when you get home when to take the baby in
for the three day check-up, and when you have to take them in for six weeks. They don’t explain
anything. You just have to give yourself time and read the Road to Health book because at the back
they have symptoms that explain the things to watch out for in a child. They don’t explain. You have

to sit and read that book.” (Round 1, grp 2).

Family/ peers/ other sources

A few of the participants expressed an interest in receiving additional information on how and when
to play with their infants as they did not have access to family and/ friends who could provide them
with advice when it came to their infants’ development. Participants expressed that even when they
did have family members involved, they often did not know who to trust and would prefer objective
information from a trusted source. However, they did not tend to trust and/ or understand the
objective information given to them (such as the Road to Health Booklet), or did not see its

relevance, but did not discuss what/ who they would trust.

“My mother is there to help me about the baby but | take care of most of the things because my
mother loves going out. So most of the time | have to look after the baby so | have to know a lot of

things. To clean the belly button and things like that.” (Round 1, grp 2).

“I would be happy [to receive this intervention], because when you go to the Road to Health
[booklet], there are some things which are different, if you go to some pages, they talk about

SASSA2) and | don’t understand what SASSA has to do with Road to Health. (Round 1, grp 2)

1 (a booklet given to parents by clinic staff when children are born which keeps record of the child’s growth and other key
developmental milestones, as well as providing the parent with information on nutrition, loving & bonding, protection of the
child including immunisation schedule, basic health care e.g. treating common ilinesses and “extra care” for those living with
HIV, disabilities, etc)

2 An agency that aims to provide comprehensive social security services against vulnerability and poverty
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Environment

The discussion around the photos of children playing in different settings evoked various thoughts

around safety, space and the effect on the child.

Physical safety

The participants were quick to point out that they felt there was a risk of children being kidnapped
or subjected to abuse when an area was not enclosed or when there were many men around. There
was also mention of children needing to be kept inside or in an enclosed yard to avoid them being

involved in motor vehicle accidents.

“The house is not in a busy part of the township, but you need to keep the gate closed as there is a
small child. A car can come and drive over the baby if the baby gets out of the yard” (Round 1, Grp
3)

“You know, to be honest, these days, you saw how the first picture was [picture of children playing
on the street] ... | won’t feel free if my child lives in a place like that. A girl especially, not only a girl,
because sometimes boys do get raped as well, you understand, | won’t feel happy”. (Round 1, grp

2)
Effect on Development
Many felt that it was important for children to be around other family members such as
grandmothers. This was so that they could also look after the child when the mothers were not able
to, without the child experiencing separation anxiety. The participants were also aware of the

importance of playing with other children and being around other people for their children’s social
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development. However, there was minimal mention of how the lack of space and outdoor play areas

would impact their children’s gross or fine motor play and development.

“For me, | think it is something good [for a child to play freely], ... I did not want him to play outside
with other kids... so when you close a child up, he can’t communicate with other people. | saw right
now at school, to get [him] to understand a lot of things, it is hard for him, so | think [you need] to

give a child the freedom to play. Yeah, it is a good thing. (Round 1, grp 2)

In the house: Occupants and space

The participants were of differing opinions when it came to the condition of a home and how this
may impact the child. Many identified that some of the photos showed unsafe conditions for
children, such as exposed wires, potential for injury from kettles/ stoves, lack of running water, etc.
Others felt that while certain conditions in their own home were unsanitary or unsafe, they were
used to living that way (and taking appropriate precautions) as they had always lived in these
conditions. It was suggested that any accident that may occur as a result of the home environment

was due to the parent/s’ negligence.

“As she says that there is no ideal place where a child can be raised. | feel that the mother can be
careless and put water in a dish and not be mindful of the child. If the child falls in the dish and
drowns, | feel it would be the mother’s negligence, not that the place is not safe for the child”.

(Round 1, Grp 3).

Some participants reported that they live in one-room houses where the bedroom and kitchen would
be combined and felt that the space constraints did have an effect on what activities they were able
to do with their children. However, those with bigger houses also expressed difficulties with space

due to overcrowding.
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“So did you see the games that you showed us, did you see them, they need open space. | said last
time, we live in a four room [house], there are a lot of us. There is no time to do these sorts of
things. When you are sitting like this, you are sitting like this, and that is the end of it. When you
move, you don’t have space anymore. When you go to the bedroom, they follow you. So the time
that you get is when you go outside and sit under a tree and sit on the grass, and play. When it is

raining, we are not playing we will just be sitting in the house only”. (Round 2, grp 2)
Factors hindering play
The main reasons for respondents not engaging in play with their children included lack of time due
to having to go to work, doing chores, and spending time on social media. Some felt that there were
no hinderances as they liked to play with their infants, especially as they did not need toys in the
first few months.
“Maybe [you don’t play] when you are on the phone and on WhatsApp. Sometimes | am on the
phone and when the baby is crying | am like wait a bit you, it is WhatsApp. It is when | am looking

at statuses”. (Round 1, grp 2)

“The chores is what | can say when | think about something that is stopping me, because most of

the chores are looking at me at home.” (Round 1, grp 2)
Play and Development
Activities with infants
As all the participants had infants below six months of age, they tended to engage in activities which
were appropriate for this age range, such as singing and dancing. Some participants also liked to talk

to their infants, massage their feet and laugh with them. After seeing a video about ways to engage
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in “tummy time” with their infants, some participants mentioned that they were not aware that they

could put their infant on their tummies in so many different positions.

“For me, | play with him by singing, and he laughs and enjoys it.” (Round 1, grp 2)

“.. I play with my child by talking to him. | will talk to him and then sometimes the child shows
reactions. He laughs a bit, and then sometimes when | am playing with him, he will look at me but

when my other [child] is playing with him, he will laugh.” (Round 1, grp 2)

Maternal Beliefs

Many of the participants were aware of what the term “development” meant, and some were aware
that “milestones” were indicators of how their infant was developing. Some felt that play was good
for monitoring how their infant was growing and some had insight into the effect of play on motor

development.

“She develops muscles if she plays and you also see the change in her body”. (Round 1, Grp 1)
One of the main beliefs discussed in Round 2 was around tummy time and sleep. Most participants
believed that infants slept better when they slept on their stomachs and were not aware of the

dangers associated with this.

“When a baby is sleeping on their tummy, they become better than when they are in other positions

and when they’re sleeping on their tummy they sleep”. (Round 2, grp 1).

Acceptability

The main purpose of Round 2 FGDs was to determine the acceptability of the prototype and

therefore, this theme was only introduced in Round 2.
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The acceptability concept was introduced with a general discussion around the intervention
activities, specifically how often the content should be delivered and whether it should be delivered
through an app or WhatsApp. Access to mobile data (or lack thereof) for delivery purposes was also
explored. All of the participants requested a data free option, and some preferred WhatsApp, while
others preferred the idea of using an app. The frequency of the content delivery varied, ranging from

daily to weekly and bi-weekly (app content).

Regarding the app content, participants did not mind if the videos were in English, as long as there
were subtitles accompanying the audio, moving slowly across the screen. As many of the videos
available on the internet are usually North American/ Eurocentric, many of the participants
suggested using local videos or having actors who were more representative of the Sowetan

Community when it came to their race and culture.

“It should be maybe it could be a black person. You see?

Sometimes we as people, we say these things are done by white people.” (Round 2, Grp 1)

After being presented with the prototype activities, the participants further discussed their thoughts
and perceptions of each activity. Subthemes were then created to align with the seven acceptability
component constructs as described in Sekhon et al. (60) and the discussion points were placed into

each subtheme, accordingly. Table 1 expands on subthemes and their supporting quotes.
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Table 1: Subthemes and supporting quotes from Round 2 FGDs

Component constructs

Supporting Quotes

Affective attitude (How the individual feels about an

intervention)

Overall, the participants liked the content
that was shown to them. They liked that it
showed them something they did not know,
that it included fathers, that it would help

their children grow.

"What do you think about this paper in front of you,
this one of milestones?" "l feel like it's right, it

helps". (Round 2, grp 1)

"And | also like that they included the father, father
figure on the video...To show that parenting is not
only for the mother, it is for fathers." (Round 2, grp
2)

Burden (The perceived amount of effort that is required to participate in the intervention)

The participants felt that the activities (games
and crafts) would not take up too much of
their time and that they would find time in

the day to do the activities with their infants.

"It won’t waste our time. For me it won’t waste my
time because | also like to teach my baby how we
are supposed to play, it won’t waste my time."

(Round 2, grp 1)

"Me too | don’t see it as something difficult because
sometimes you find that you finished cleaning at
about eleven, you have nothing to do, | can do it."

(Round 2, grp 1)

Ethicality (the extent to which the intervention has good fit with an individual's value system)

This subtheme was not explored as much as
the other subthemes, but participants did not
show any reason for the content not fitting in

with their individual value system.

"Okay | see that it’s right because it’s the way we
live, the way at home, at the location we live like

that, | mean in one room. (Round 2, grp 1)

"It is relatable.” (Round 2, grp 2)

works)

Intervention Coherence (The extent to which the participant understands the intervention and how it

The participants understood the prototype
activities shown and understood why they

were important.

"It is important to have knowledge about your baby

that when they are one month what does your baby
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do, two months what does your baby do. (Round 2,

grp 1)

"I am going to do it more often because | only did

that tummy time, it was very informative." (Round 2,

grp 2)

Opportunity Costs (The extent to which profits, benefits or values must be given up to engage in the

intervention)

The participants did not seem to mind that
there may be opportunity costs as they
tended to see the benefit outweighing the

“cost”.

“There’s nothing that takes time, it’s your baby who
is important at that time, when they’re still young
you need to play with them you need to do that, you

must. (Round 2, grp 1)

Perceived effectiveness (The extent to which the intervention is perceived to achieve its purpose)

As this discussion took place before engaging in
the activities it was difficult to determine how
effective the participants perceived the
prototype to be in the FGDs, but some did
acknowledge that the content had been effective
in teaching them how to play more with their

infants.

“It helps us, it teaches us new things that we can
do with our babies, we did have others, but they

also add [to this].” (Round 2, grp 1)

Self-efficacy (The participant’s confidence that they can perform the behaviour(s) required to participate

in the intervention)

Similarly with self-efficacy, it was difficult for the
participants to judge their level of self-efficacy in
completing the activities in the FGDs, but most
seemed confident that they would be able to

complete them independently at home.

“But do you think that that is something that you
could make?” “Yes, it sounds easy.” (Round 2, grp

2)
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Round 3
Acceptability questionnaire
The percentage of participants participating in each respective activity is shown in Figure 13. The

results of the acceptability questionnaire and participant’s free responses, (separated into each

component structure) are reported below.
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Figure 13: Percentage (%) of participants completing the sensory toys and video activities at home

One participant was not contactable and therefore only fourteen participants completed the
telephonic questionnaire. This participant’s data were excluded from the final quantitative analysis.
The number of participants completing each respective activity is represented in Figure 13. The

discrepancy in the number of mothers completing the activities is due to the mothers only being
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instructed to pick a few activities to complete at home (i.e. they were not required to complete all

of them in the week).

Every participant reported that they liked playing the games with their infants, largely due to both
the baby and participant’s enjoyment, seeing their baby’s development and because it encouraged

bonding with their infants.

“Well I like them a lot because | could see that the baby was developing and | was able to see what
he likes and what he thought he did not like and he was smiling and showing me that he was
enjoying it. That's why | was able to see that he was enjoying the rolling because for me it seemed
like the most uncomfortable one but he was enjoying it. And my son is very picky so | was surprised
when he enjoyed rolling. The thing about the games basically you are interacting with your baby
and bonding in the time we do these games so | don't think there is anything that I did not like

about the games.” — participant with baby aged 5 months.

“They make her strong, | can see that she is getting used to them. | am also teaching her the tummy
to tummy and | have started doing it a lot. She also likes the games but | can also see that some
are helping her with development. She can see and follow sounds, that shows me that there is
something that she likes and enjoys. There's a lot that | enjoyed about the games”. — participant

with baby aged 2 months.

Only one participant mentioned that they did not like the sensory square because it was too loud for
them even though the baby enjoyed it. Otherwise, the rest of the participants stated that they liked
the sensory toys because the infants liked the noise, the colours, and holding the square. Other
reasons for liking the toys included: using the toys to calm the infant down when they cried, making

the infant happy, and encouraging further learning.

“They make the baby to be more playful when they touch their toys especially the one with the
plastic inside [sensory square] it makes the baby so happy” - participant with baby aged 4 month:s.

72



“I loved everything about it, my baby loves it, | can also see that she can hear it and she wants to

hold it” - participant with baby aged 4 months.

“I loved the sound that it make because now that she is used to it when she cries it calms her

down”.- participant with baby aged 1 month.

Every participant felt that the activities were beneficial. Reasons for finding them beneficial included:
enjoying the bonding time, both mom and infant (and family) being happy when engaging in the

activities, learning and development for both mom and infant, and safety.

“[t is beneficial] because they help me to understand my baby and they help her to develop and to

learn many things.” - participant with baby aged 2 months.

“Nt is beneficial] because when | saw the baby smiling and laughing | was also happy so | am happy

that they don't only benefit the baby but myself as well” - participant with baby aged 1 month.

“IIt is beneficial] because the games are safe” - participant with baby aged 2 months.

Every participant found the activities easy to do. The participants had varying reasons for finding
them easy. These included the fact that they were easy to understand, that they were bonding with
their infants and the infant was enjoying it. The participants agreed that they had the resources
needed for making the sensory square or rice shaker. A couple of participants reported that it was

easy because they did not need to buy any toys, which is not something they knew beforehand.

“I found them easy, they were not as hard as | thought they would be because we only think that

playing with the baby requires toys.” — participant with baby aged 1 month.
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“I can sew, so when | was making the toys | was also enjoying it. She enjoyed all of those and they
were easy to do because most of the time these are the games that we play with the baby, it’s just
that we did not know that this is what we must do with our children.” - participant with baby aged

1 month.

“They were easy because it was just playing with the baby.” - participant with baby aged 2 months.

Every participant reported that they understood how to play the games with their infants, however
one participant reported that the instructions were not clear. When asked what could be done to

make the instructions clearer, the participant responded,

“Yeah actually | think there should be a person with training to [show us how to] play the games
sometimes because we forget. So it's easy if we do a practical because other people are slow so it's

easy to do a practical for everyone to remember.” — participant with baby aged 5 months

The majority of the participants (over eighty percent stated that they had time to complete the
activities. The remaining two participants were not able to complete the activities due to illness and
not knowing that they were required to complete the activities again, respectively. When asked what
would help them to make time in future, these two participants stated that they would like to be

sent the videos again and reminders through SMS.

All of the participants felt confident that they knew how to do the activities and were doing them
correctly. When asked if there was anything that would make them feel even more confident, most
of the respondents suggested sending more activities to do, along with instructions on how to do

the new activities. Only one participant did not find the toys easy to make.

Of the fourteen participants, just over half (eight) of the participants found it very easy to find the
resources to make the toys at home, five participants found it easy to find the resources and one
participant found it difficult. While most of the participants had the resources at home, one
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participant needed to buy a packet of chips to add the packet to the sensory square, and another

participant needed to buy a needle, which they could both afford.

When it came to how and when the activities were presented, most (ninety seven percent) of the
participants preferred being shown a video instead of it being presented in person, so that they could
watch in their own time, slow down and pause the video, and could refer back to it as needed. When
asked about how often the participants would like to receive more activities, there were varying
responses. Five of the participants wanted to receive content once a week, while three participants

wanted to receive the content monthly, every two weeks and every day, respectively.

3.7. Discussion

This study aimed to determine the acceptability of a set of activities which would be included in a
study intervention for mothers in Soweto. The findings suggest that while many of the participants
did enjoy playing with their infants and seeing the impact of play on their child’s development, the
mothers were also dealing with a range of complex factors, all at the same time, which hindered
their participation in play. Some of these factors discussed included lack of time or motivation,
environmental constraints as well as limited availability of information from health workers and/ or

limited use of the information available, for example, in the Road to Health booklet.

Understanding the complexity of the mothers’ lived experience

When it came to the mothers’ understanding of play and development, many of the mothers were
only aware of the gross motor developmental milestones and perceived their infant reaching these
milestones to be a good sign of growth. Another study with a similar population group in Soweto,
similarly found that mothers were aware of the different developmental milestones and would use
them as a tool for tracking development and progress (21). While the participants understood the
value of play in the younger months, it seemed that the participants were not aware of the
importance of play in every aspect of development (e.g. not just physical/ motor development), or
of the importance of their own role in promoting play with their infants in the early months. Likewise,
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a Bangladeshi study found that rural mothers had basic knowledge about the benefits of play but
lacked insight into the importance of it in every aspect of development, particularly the positive

impact on cognitive development (82).

Round 1’s discussions highlighted a significant lack of self-efficacy in the mothers, because of their
difficult and complex lived experiences. Some of this was due to lack of knowledge and experience
but some was linked to difficult circumstances and the environment around them, such as lack of
resources and space. This was largely noticeable when many participants showed a sense of
excitement and pride in knowing that they could use toys that they had made themselves for their
infant’s enjoyment and development, despite their financial constraints. Supporting mothers with
education and increased sense of capability, has been shown to have a positive impact on children’s
development, seen in a study conducted in India, which found that maternal education and mental
health were one of the primary indicators for a positive home environment at 6 and 24 months of

age (83).

The participants expressed a strong distrust of the health workers at the clinic (who, in South Africa,
are predominantly nurse-led). This distrust is largely as a result of the lack of confidentiality and
mistreatment by certain health workers, resulting in a distrust in the information provided to
mothers in the clinics. Unfortunately, this is something that is widely reported throughout Southern
Africa. (84—87). Studies conducted in similar settings have reported women feeling insulted by
healthcare workers during birth and ante/postnatal care, with health workers being apathetic to
their pain or current needs. This resulted in women feeling disempowered to ask for information or
not receiving information when asked. (88)(89). As some participants expressed a distrust in
information provided by health workers, and others did not trust information given by family or
friends, it's clear that there needs to be alternative sources of accurate information that can be relied
on. Furthermore, better health literacy in the communities would allow mothers to know where to
seek factual, evidence-based information, to know which sources of information to trust, and to
know how to apply the information to their own context. To better equip the mothers to know how
to access reliable and trustworthy health information, these findings guided the researchers to
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provide intervention content on reliable online play and development resources, as well as how to

prepare for clinic visits and meetings with Health Care Professionals.

One of the dominant themes that was repeatedly mentioned, was the impact of the home
environment (both inside and outside) on the participants’ movement behaviours and activities for
both them and their children. Regarding the outside environment, the main concern around physical
safety for the child is valid given the surroundings in which the participants live. Soweto is an informal
settlement or “township” situated on the southwest of Johannesburg, where the number of child
kidnappings, and pedestrian road traffic injuries are high. (90)(91). Similar concerns have been
voiced by other mothers in the same Sowetan community. Prioreschi et al. (21) found that mothers
expressed concerns around their children being hit by cars, being abducted, kidnapped or raped, as
well as other concerns which weren’t mentioned in this study but would also be applicable, such as
the child hurting themselves or falling into communal toilets. The literature is clear in showing the
impact of limited opportunities for movement in home environments (either due to lack of space,
overcrowding, etc.) on active play and therefore, motor and cognitive development in infants
(92)(19)(93). Most of the participants reported having limited space indoors and their environment
outside being unsafe. This had major implications in the mother’s ability to encourage active play,
both inside and outside. In view of these circumstances, it was imperative that for any intervention
involving active play to be feasible in this community, limited indoor and outdoor space needed to
be considered. This resulted in the researchers focusing on increasing health literacy around the
value and benefits of play, and specifically how to adapt the home environment, to encourage safe

and active infant play.

Prototype development and engagement

The development and testing of the prototype provided some important insight into how the
participants wanted content to be presented. Overall, the participants were happy to try out the
activities at home. However, when presenting the activities as part of the prototype, many of the
videos or activities did not have a diverse range of ethnicities or socioeconomic groups represented,
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which the participants indicated would not be their preference. This led to the intervention only

including people, environments and resources that were representative of the Soweto community.

With regards to “tummy time” and sleep related content, many of the participants felt that babies
slept better in prone position and were not aware of the associated dangers compared to supine
sleeping. This finding is similar to a South African study which found that only 3% of 6-week old
babies were sleeping exclusively in a supine position (94) further highlighting the need for greater
levels of health literacy within the community, and encouraging the researchers to include tummy

time information and associated safety precautions in the intervention activities (94).

Acceptability of the intervention

Despite the small sample size, the results of the study provided important guidance when creating
an acceptable intervention. Firstly, the intervention needed to include simple activities that
encouraged age-appropriate play, using very limited resources which were available in the home.
Secondly, the activities needed to be culturally appropriate for this specific group, and thirdly, due
to crowded living spaces and limited outside play areas, the activities needed to encourage active
play within the constraints of small spaces. Lastly, due to the lack of reliable information (and
support) available to the mothers, the intervention needed to work alongside the current health
system, by providing additional information on play and development that corresponded with
information provided by the health care providers. For the activities to be feasible in a real-world
setting, activities needed to be simple and achievable, to develop a sense of self-efficacy in the
mothers. Content also needed to be accessible given that access to WiFi and data are significant

barriers for mothers in accessing information digitally (26).

This study has certain limitations, which the researchers tried to mitigate wherever possible. We did
not collect data on how actively mothers truly engaged with the intervention material, and only
assessed their perception of a small sample of content. As this study had a small sample size, the
findings may not be generalisable and cannot be extrapolated to higher income settings. However,
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some of the findings may still be considered transferrable to other women in Soweto as certain
demographic data, such as parity, education and marital status were similar to demographic data
found in other studies completed in the same age group in this area (95,96). A common risk when
using FGDs is the discussion being led based on the researchers’ agenda, or the agenda of specific
participants in the group. This risk was minimised by having a trained facilitator who was external to
the project and an expert in dealing with group dynamics to allow for equal contribution from each
participant. As the author is an outsider to the study population community, with their own ideas
and presuppositions, as well as this study being completed as part of a doctoral degree, it is expected
that some interpreter bias was present. However, where possible, interpreter bias was minimised
by having three researchers code and re-code the data as described in the methods section. Despite
these limitations, this study has a number of strengths. Including the participants (end users) from
the point of intervention development allowed them to shape and create health interventions that
were appropriate, acceptable and feasible in their own context. This is essential for seeing real
success in changing health behaviours in real world settings (97). Implementing this intervention has
the potential to increase mothers’ self-efficacy and health literacy around their and the
environment's role in their child’s play and development. With the right information and tools, each
participant has the potential to positively impact their child’s development, which if expanded to the
larger community, could see large scale positive growth and developmental outcomes throughout
the life course. Given the lack of trust in the healthcare system, policy makers should focus on
providing evidence-based knowledge to new mothers through other means such as data free digital
products. A focus on providing safe, security patrolled open spaces and playgrounds needs to be

prioritized to encourage access to active play for children and adults.

3.8.  Conclusion

In conclusion, this study has provided insight into the acceptability of an intervention designed to
improve health literacy around developmentally appropriate play during infancy, with a CAG of
mothers in the Soweto community. The findings presented in this study will guide the development
of an intervention in the form of an interactive mobile app and provide further insight and guidance
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for developing future interventions in low-income settings. Future health and social policies need to
account for the complexity of factors and experiences which impact mothers’ decisions related to
their children’s play and development. Further research should focus on the impact and feasibility

of using digital technologies to create behaviour change in low-income settings.
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4. Chapter 4: Paper I

Please note that this chapter has been modified post publication based on examiner feedback

Title: The feasibility and acceptability of an app-based intervention aimed at improving maternal health

literacy around infant play and development: A mixed methods study.

4.1. Abstract

Background: In the early months of life, allowing infants access to unstructured, unrestricted play in their
home environment is imperative for development and increased PA. It is therefore important to focus
interventions on these formative months, encouraging healthy movement behaviours as early as
possible. In real world settings, determining feasibility and acceptability of an intervention is important
to understand the practicality and suitability of an intervention for scale up and implementation in
specific contexts. This study aimed to 1) Test the feasibility and acceptability of an intervention aimed at
improving maternal health literacy around infant play and development, and 2) determine participants’
understanding and perceived relevance of the study outcome questionnaires.

Methods: Mothers assigned to the PLAY Study intervention group at 6 months postpartum (n=68)
received telephonic or in-person check-in and assessments every 2 months, and health literacy
intervention content and resources delivered via a mobile app, every week. Feasibility was measured by
calculating participant contact (adherence) and frequency of access to the content via the app. An
acceptability questionnaire and two participant Focus Group Discussions captured and explored the
acceptability of the intervention at the end of the study (12 months).

Results: 17 participants attended FGD1 (n=8) and FGD2 (n=9). 49 participants completed the
acceptability questionnaire. The health literacy content was found to be highly acceptable in the
questionnaire and FGDs. Over 80% of participants attended the 12 month exit appointment. Most of the
participants (70%) could access the intervention content over the 12 months of the PLAY Study and of

those 59% looked at content more than once a week and 10% every day. Less than a quarter only looked
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at the content sporadically. Access was impacted by technical difficulties attributed to using inconsistent
external service providers.

Conclusion: The study was found to be acceptable to participants and feasible in this setting, highlighting
the importance of developing the intervention content with the guidance of community members. The
high acceptability of the intervention content and belief that other mothers would benefit from it,

provides great potential for seeing effectiveness in similar communities.

4.2, Introduction

Due to the importance and plasticity of the first 1000 days of an infant’s life, it is necessary to start
developing a range of healthy behaviours from birth (76). The many negative side effects of an inactive,
sedentary lifestyle can take years to present; however, there is evidence for an association between
increased PA in infants (1-12 months) and improved motor and cognitive development, as well as
adiposity in infancy and later life (98). In the early months of life, allowing infants access to
unstructured, unrestricted play in their home environment is imperative for development and for
encouraging increased PA (20). It is therefore vital to focus interventions on these formative months,

to encourage healthy movement behaviours as early as possible.

Previous research suggests that improving an individual’s health literacy, has potential to positively
impact their self-efficacy, resulting in a positive effect on their health outcomes (99). Similarly, when
mothers are provided with the skills required to understand and implement parenting-related
information, this can increase their motivation levels and ability to cope with their infant’s demands,
resulting in favourable infant health outcomes (100). It has therefore been hypothesised that increasing
caregiver health literacy is key to caregivers developing a deeper understanding of the importance of
play and development, and increased self-efficacy and motivation, resulting in greater participation in

play in the early months and years to follow.

In real world settings, determining acceptability and feasibility of an intervention is important to

understand the practicality and suitability of an intervention for scale up and implementation in specific
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contexts (54). Feasibility is usually measured retrospectively to provide an explanation as to why certain
aspects of the study were a failure or a success; however, for a study to be feasible it also needs to be
acceptable and appropriate for the context in which it is implemented (54). With the increase in access
to mobile phones in Lower- and Middle-Income Countries (LMICs), there has been an increased
potential to encourage positive healthy behaviour change and outcomes, at a community level, by
making use of digital interventions (36). Conversely, there are significant resource barriers to
implementing mobile health (mHealth) interventions in low-resource settings, which impact the
feasibility of these interventions. Barriers include a lack of electricity to charge devices (due to power
outages at health facilities), limitations in hardware and software requirements, and limited access to
affordable data or WiFi (37,39,55). Furthermore, when end-users can access digital information, some
individuals do not have the health literacy or language skills needed to understand and use health

information appropriately (43,56).

There are, however, certain facilitators that aid in intervention feasibility. To overcome challenges in
understanding health information, studies completed in similar settings suggest using simple, lay
language together with images, illustrations and interactive content, and including verbal explanations
for those who cannot read (56,58). Health content creators should also use local languages to convey
health information and possess a good understanding of the local context (56). According to Sekhon et
al., for an intervention to be acceptable, individuals need to like the content, it should fit with their
value system and not take up too much time or take the place of other important daily activities (60).

The intervention should also be coherent, perceived to be effective while improving self-efficacy (60).

The PLAY (Play Love And You) Study is a Randomised Controlled Study with an intervention designed to
promote infant development through encouraging maternal self-efficacy using behavioural feedback
and supportive interventions (62). This study was nested within the PLAY Study, and fell under one of
the study’s secondary objectives, which aimed to test the efficacy, feasibility and acceptability of
providing intervention content, and increasing opportunities for early learning through play to promote
health literacy in mothers (in a low-resource setting) (62). Findings from this study were to be used to
guide development of a high-fidelity intervention, implemented at scale.
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The specific objectives of this study were:
1) To test the feasibility and acceptability of an intervention aimed at improving maternal health
literacy around infant play and development.
2) To determine participants’ understanding and perceived relevance of the study outcome

guestionnaires, considering the context in which they live.

2.1 Study setting and participants

As per the PLAY study protocol, 207 mother—infant pairs were recruited to the study, within a month
following delivery, from community clinics in Soweto (62). Mothers were eligible for recruitment if i)
they were 18 years of age or older with an infant <1 month ii) of whom they were the primary caregiver,
and iii) were living in Soweto for the duration of the study. Each pair was individually randomised into
either a control or intervention group. The intervention lasted for 12 months, and assessments were
made at enrolment and when the infants were 2, 4, 6, 8, 10 and 12 months of age. Recruitment ran
from August 2022 to June 2024. The full details of the PLAY Study are described in the published PLAY
protocol elsewhere (62). Regarding this sub study, health literacy intervention content and delivery
methods were initially developed and piloted with a CAG, and examples of the developed content were
found to be acceptable (101). The health literacy intervention was implemented with the PLAY study
intervention group from when the infants were 6 months old, which constituted enrolment for this sub-

study. Exit assessments were done at 12 months. Follow up happened at 8 and 10 months.

Ethical approval was obtained from the University of the Witwatersrand Human Research Ethics
Committee (Sub-study M220886 under main study M210846 and M220217). Written informed consent
was obtained from all participants for participation in the FGDs and questionnaires, and for each FGD
to be recorded. All participants were reimbursed for travel costs and provided with refreshments at

FGDs and hospital-based follow-ups.
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2.2. Study design

This sub-study used convergent mixed methods to describe and explore the acceptability and feasibility
of the health literacy intervention amongst the PLAY Study intervention group between 6-12 months.
A concurrent triangulation approach was used, use of both quantitative and qualitative methods will
offset the weaknesses inherent within one method, with the strengths of the other (63). Mothers
assigned to the intervention group (n=68) received telephonic or in-person check-in and assessments
conducted at 6, 8 and 10 months and referrals to healthcare facilities and community services (such as
mental health provision), if necessary (standard of care), as per the PLAY protocol (62), as well as the
intervention content and resources delivered weekly via a mobile app. The app was downloaded and
set up on the participants’ smartphones at enrolment and content was updated weekly. The health
literacy content included infographics and videos showing examples of toys that could be made from
recycling at home, as well as age-appropriate activities and games for infants to encourage active play
and development. Informative content such as monthly developmental milestones and information,
and suggestions around safe active play in the home were also included. This content was co-developed
with a CAG and designed to be specifically contextually relevant for this community (16). The initial in-
person appointment and enrolment provided a general check-in with the participants to discuss the
content and to assist with any technical difficulties they may have had when accessing the content
through the app. At the 8- and 10 month appointments, specific questions were asked about the infant’s

play and development, and the content was discussed again.

2.3. Data collection

Quantitative data

All guantitative data were collected by the PLAY Study team’s RA using REDCap software. Data were
collected either in person or telephonically, depending on the availability and preferences of the
participants. The participants’ age, education and income status were collected via a questionnaire at
the initial PLAY Study enrolment (within 1 month of delivery). The acceptability questionnaire was
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administered to all intervention group participants as part of the 12 month exit assessment from

October 2023 — June 2024.

Feasibility

Participant contact (adherence) data were extracted from Redcap to determine the number of
participants who attended the 6-, 8-, 10- and 12 month appointments, respectively. As an attrition of
over 20% has the potential to introduce significant bias to the study findings, the intervention was
considered feasible if 80% of those participants enrolled in the sub-study at 6 months attended the 12
month exit appointment (102). Lastly, questionnaire data on compliance was used to determine how
many participants could access content via the app, and how frequently they accessed content over the
full 12 months of the PLAY study. As this could not be disaggregated to include access to content only
from 6-12 months, feasibility of this sub-study alone could not be accurately measured using these data,

which were included for interest and discussion.

Acceptability

The acceptability questionnaire, consisting of 22 questions, was compiled by the study team and
included questions that captured the acceptability of the health literacy intervention, using an ordinal
scale. This questionnaire focused specifically on health literacy acceptability to discern from the overall
acceptability of the larger study. The acceptability questions were based on the constructs developed
by Sekhon et al., namely, affective attitude, burden, ethicality, intervention coherence, opportunity
costs, perceived effectiveness, and self-efficacy (60). These constructs were also used to inform the
development of the intervention content and therefore allowed for continuity of measuring
acceptability before and after the study (60,101). See Figure 5 (Chapter 1) for a further description of

each construct.
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Qualitative data

Two qualitative FGDs were conducted by experienced RAs in December 2023 (FGD 1) (n=8) and
February 2024 (FGD2) (n=9) with intervention group participants who had completed the intervention
(N=17). Participants who had completed the acceptability questionnaire by December 2023 were
invited to attend FGD 1. This was repeated again for FGD 2; however, those attending the second FGD
were required to have also attended the 10 month visit by February 2024 to ensure we could assess the

acceptability of that visit properly.

The FGD guide expanded on the questions asked in the quantitative questionnaire, to allow for a better
understanding around acceptability of the intervention content. The FGD also included questions
exploring the participants’ understanding of the 4 four study outcome measure questionnaires
collected at both 6- and 12 months, namely the HLQ (103). Affordances in the Home Environment for
Motor Development — Infant Scale (AHEMDS-IS) (104), Assessing Children’s Sedentary and Active
Pursuits Questionnaire and Maternal Beliefs Questionnaire (105,106). The HLQ is a standardized
guestionnaire measuring health literacy according to the following categories: 1) Feeling understood
and supported by healthcare providers, 2) Having sufficient information to manage their child’s health,
3) Actively managing their child’s health, 4) Social support for health, 5) Appraisal of health information,
6) Ability to actively engage with healthcare providers, 7) Navigating the healthcare system, 8) Ability
to find good health information and 9) Understand health information well enough to know what to do
(103). The AHEMDS-IS is an instrument measuring the affordances available for motor development in
the child’s environment, asking questions around availability of physical space, variety of stimulation
and play materials in the home (104). The Maternal Beliefs Questionnaire explores the mother’s belief,
attitudes and intentions around their infant’s PA specifically around PA knowledge, views on children’s
PA, PA optimism, self-efficacy for promoting PA, future expectations around infant’s PA and TV viewing,
and floor play concerns (105,106). The Accessing Children’s Active and Sedentary Pursuits questionnaire
has two parts: 1) Mothers are asked to report the amount of time (minutes) their infant spent in various
activities on an average day and, 2) asked to report whether their child had access to, or is likely to have
access to, age-specific toys and equipment (such as balls, push toys, bicycles, etc.) within the next year
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(105,106). As most of the participants were not first-language English speakers and the questions were
primarily asked in English (and translated for further clarity if needed), they were asked to discuss any
barriers in understanding the questions in each questionnaire, respectively. Furthermore, participants

were asked to discuss the relevance of each questionnaire in relation to their context.

All FGDs were conducted at Chris Hani Baragwanath Academic Hospital (CHBAH) in Soweto,
Johannesburg by staff trained in qualitative research data collection. Although questions were asked in
English, participants could respond in their home language and conversations progressed in the
vernacular. This was later translated into English (if the response was in a different language) and

transcribed for analysis.

3. Statistical analysis

Descriptive statistics (frequencies and percentages for categorical data, medians and standard
deviations for continuous data) were used to describe socio-demographic data of the participants, as
well as the quantitative acceptability and feasibility data. Similarly, descriptive statistics summarised
how many participants attended each appointment and how many participants could access the app.
The number of participants who attended the 6-, 8-, 10- and 12 month follow-up visits, were calculated
(Figure 2). For each acceptability question, the two lowest (1 & 2) and two highest (4 & 5) Likert scores

n

were combined respectively, resulting in a “low”, “neutral” and “high” result.

The qualitative data were analysed by two researchers (FB and AP), using thematic network analysis
(80). Meaningful statements and ideas were coded and then grouped into themes, which were
summarised and discussed in relation to the original research question. FGD 1 data were coded and
placed into loose themes linked to the acceptability constructs. These findings led to the development
of the focus group guide for FGD 2, focusing mostly on providing further insight into the themes already
established, as well as exploring other themes that were not discussed in depth in FGD1, such as validity
of the outcome measure questionnaires. The data from FGD 2 was then analysed using the themes from
FGD1, allowing for new themes to emerge. The two FGD themes codes were then combined or adjusted
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accordingly to create new themes and subthemes. At each stage, the analysis was iterative, with
researchers double coding the data, as well as cross coding the analyses. When disparities existed,

discussions were held, and themes collapsed/adjusted until agreement was reached.

4.3, Results

Feasibility

Of the 171 participants randomised into the PLAY study, 87 and 84 participants were randomised into
the intervention group and control group respectively after completing the PLAY study enrolment
assessment. Of the 87 participants in the PLAY study intervention group, 68 participants attended the
6 month assessment, which was the enrolment visit for this sub-study. The number of participants who

attended the 6-, 8-, 10- and 12 month follow-up visits for this sub-study are summarised in Figure 14.

Intervention group {N=68) at enrolment

Included in sub-study at
Month 6 (n= 68}

Withdrawn {n =1} Attended Month 8 {n=56}
Relocation fr=1%)

Attended Month 10 {n=52}

Withdrawn {n = 2]
Withdrowal of consent {n=1)
Relocation (n=1%)

A

Withdrawn {n = 0] <

. Witthc}i(r:wn {n{= 5)3) Attended exit assessment
O35 Io foilow up [n= . _
Withdrowal of consent {n= at Month 12 {n= 62}

2)

*Participant re-entered
at 12 months
Relocated baock (n=2)

Figure 14: Intervention group attendance at 6-, 8-, 10- and 12 month follow-up appointments
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Participants’ access to the intervention content is shown in Figure 15. Most of the participants (70%)
could access the intervention content over the entire 12 months of the PLAY Study. Of these 59% looked
at content more than once a week and 10% looked at it every day, yet just under a quarter only looked

at the content a few times.

M Looked at content every day Looked at content more than once a week

M Looked at content more than once a month M Only looked at content a few times/ never

Figure 15: Access to intervention content over 12 months

Acceptability

Of the 62 participants who attended the 12 month exit assessment, 49 (79%) completed an acceptability
guestionnaire. The average age of those who completed the acceptability questionnaire was 29 years.
Table 2 shows the results of the acceptability questionnaire. Overall, most of the questions received
very positive responses, with the majority of questions having a 98% positive result. However, the effort
it took to engage with the play and development information on the app (75.5%) was not as positive
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(see Figure 16). Furthermore, only 51% of the participants always used the information presented to
them when deciding which activities to do with their infants (see Figure 17). Reasons for not having
enough time to engage with the play and development intervention (opportunity cost) was due to a

participant not having enough time (n=1) and another participant losing their phone (n=1).

Table 2: 12 Month Acceptability Questionnaire (Intervention Group) detailing Affective Attitude,

Intervention, Ethicality, Perceived Effectiveness and Opportunity Cost findings (N=49)

Acceptability component constructs Value
Total number of completed questionnaires (N),
percentage (%) 49 (100)
Affective Attitude
Generally, did you like looking at and reading the play and . dislike/
. ) . like/strongly
development related information that was shared with like neutral strongly
you on the app? dislike
41 (83.7) 8(16.3) 0(0)
Did you like having discussions with the study team . dislike/
L like/ strongly
(phone calls/visits) about the play & development related like neutral strongly
information? dislike
48 (98) 1(2) 0(0)
) disagree/
Did you want to use the play and development agree/ strongly
. . neutral strongly
information that was presented to you? agree .
disagree
48 (98) 1(2) 0(0)
) ) ) disagree/
Do you think other mothers in Soweto would like to have | agree/ strongly
. . . neutral strongly
access to this play and development information? agree .
disagree
48 (98) 1(2) 0(0)
Do you think other mothers in Soweto would benefit disagree/
. . agree/ strongly
from having access to this play and development seree neutral strongly
information? & disagree
48 (98) 1(2) 0(0)
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Do you think that this play and development information

agree/ strongly

disagree/

neutral strongl
is relevant to mothers in Soweto? agree disagrgeZ
49 (98) 1(2) 0(0)
Do you think that this play and development information agree/ strongl disagree/
covers all the necessary information on play and 8 . rgeZ neutral strongly
development that mothers in Soweto require? & disagree
48 (98) 1(2) 0(0)
Discussions
. . Pictures with with the
What aspect of the play and development intervention . . .
. ] Videos information study team
did you like most (select one)? (infographics) (visits/
phone calls)
19 (38.8) 0(0) 30 (61.2)
Intervention Coherence
Generally, did you find that the play and development difficult/
information presented in the app was easy or difficult to Easy/very easy neutral verv difficult
understand? y
41 (83.7) 8(16.3) 0(0)
Did you find that the play and development information difficult/
discussed with you during phone calls / visits was easy or | Easy/ very easy neutral verv difficult
difficult to understand? y
48 (98) 1(2) 0(0)
Was it clear to you how the play and development disagree/
intervention would help you to be more informed about agree/ strongly neutral strin |
how to play with your baby and improve their agree disa iz
development? &
48 (98) 1(2) 0(0)
Ethicality
) . disagree/
Did you agree with most of the play and development agree/ strongly neutral stronel
information provided to you agree disagrgeZ
48 (98) 1(2) 0(0)
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Perceived effectiveness

di
Was the play and development information that was agree/ strongly isagree/
- neutral strongly
presented to you useful/beneficial to you? agree .
disagree
48 (98) 1(2) 0(0)
. . disagree/
Did you learn something new from the play and agree/ strongly
. . neutral strongly
development information that was presented to you? agree .
disagree
47 (96) 1(2) 1(2)
fident
Did the information make you feel more confident in your confident/ unconfident/
ability to play with your baby? very confident neutral very
' unconfident
47 (96) 2 (4) 0(0)
. . ) . disagree/
Did the information change the way you played with your | agree/ strongly
neutral strongly
baby agree .
disagree
45 (91.9) 1(2) 3(6.1)
Opportunity cost
. L . ) disagree/
Did receiving the play and development intervention agree/ strongly
. . . — neutral strongly
interfere with your daily priorities? agree .
disagree
4(8.2) 2(4.1) 43 (87.8)
. . . disagree/
Did you have enough time to engage with play and agree/ strongly
. . neutral strongly
development intervention that was presented to you? agree .
disagree
46 (93.9) 1(2) 2(4.1)
the
inf ti lost ph
Why didn't you have enough time? intormation ostphone
was too long (N=2)
(N=2)
1(50) 1 (50)
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15

m

w

o

A little effortfne effort st all & Neutral & hot of efforthuge affart

4 5
IW GENERAL, HOW MUCH EFFORT DIDIT TAKE HOW MUCH EFFORT DID 1T TAKE TO ENGAGE
TO ERGAGE WITH THE PLAY AND WITH THE DISCUSSIONS WITH THE STUDY TEAM

DEVELOFMENT INFORMATION 0N THE APP?  [PHOME CALLS/VISITS) ABOUT THE PLAY AND
DEVELOPMENT RELATED INFORMATIOMNT

Figure 16: Acceptability questionnaire findings for Burden category (N=49)

Hiow often did you use the play and development infarmation presented 10 you when deciteng what sotvities
i dia with wour baky?

= Usuallyf Always B Sometimes Hardly everfilever

Figure 17: Acceptability questionnaire findings for self-efficacy category (N=49)
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Focus Group Discussions

The combined average age of the participants who attended the Focus Groups was 30 years. 8
participants attended FGD1, and 9 participants attended FGD2. The themes and subthemes which

emerged from the FGDs are discussed below.

Affective Attitude

Participants spoke about what they liked or did not like regarding the intervention content, as well as
which aspects they enjoyed the most. Overall, the participants particularly liked the content around

making toys and promoting play and development, presented in both video and infographic format.

Making Toys

The participants enjoyed how the content gave them possibilities of having toys for their infants, even
when they could not afford to buy them. As the content showed the participants how to make toys out
of recycling material (e.g. a shaker out of a toilet-roll holder and rice), they appreciated that the toys

were low cost and easy to make.

“It was exciting because we got to learn how to create toys out of nothing. | learned how to make a
shaker for a child using a bottle with beads or sand or maybe using eggshells. That turned out to be
something that the child can use to shake. We got to know that if we are not able to afford buying

toys, we can make them ourselves. “(FGD 2)
“It could be a box and maybe coke plastic bottle [sic] and then they would help demonstrate how to

create your own toy instead of going to buy one. They were [sic] accommodating those who do not

have money so that they can also be able to make the choice themselves.” (FGD 1)
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“We are all going to say the same things. What | like the most about the app is about making the
toys.” (FGD 2)

Participants expressed enjoying the video content which showed them step-by-step instructions for

making certain toys:

“I liked the videos because they would teach us on how to make a toy. They would show you what you

needed to make that particular toy.” (FGD 1)

The participants demonstrated a sense of pride in knowing that they received information and ideas
from the study, despite one participant talking about being ridiculed by others for using recycled

material to make the toys.

“..There is another child where | am staying [who] likes buying juices packaged in a cell phone-like
bottle and then when they are done drinking, they would give me those bottles so | put beads inside
and then | burned the opening to close it up and then when the child shakes it, it would make sounds.
The child enjoyed it a lot and people would laugh at me and then | would tell them not to laugh at me

because they had no idea where | got the information about making this toy.” (FGD1)
Promoting play and development
Participants enjoyed the content which encouraged them to play with their children and engage in
activities that promoted development. The content spanned across different areas of development,
from cognitive (basic concepts) to gross motor development.
“I made different colourful shapes and put them for them [the infant] to choose. Whichever shape
they would pick I will tell them if maybe it is a circle. | would encourage them to pick whichever shape

| would tell them to. (FGD 2)
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“I liked the information especially about how to encourage the child to sit or crawl.” (FGD1)

Some participants reported that the content helped them to learn about the importance of play, not
just as a means to an end, but an end itself, and how to spend time actively playing with their child. The
mothers enjoyed seeing their children enjoying themselves during the activities. Singing and dancing

activities were particularly popular.

“This Play Study has helped me to know that | should have time for my child and play with him. Not
just playing to pass time but | can spend maybe one hour and it must be a routine that we do that

every day.” (FGD 1)

“I also liked songs such as ‘head, shoulders, knees and toes.” We would sing while showing them by
pointing their hands, shoulder, knees and toes. | would also sing the song in IsiZulu. We usually sing
in front of a mirror and it would excite my child even though they were not understanding what it

means [sic]. Sometimes | would also point at other body parts while telling them what they are.”

“What | liked the most was when | got to sing for my child and | could see that they would start

dancing because they were enjoying it.”

Burden, coherence and opportunity cost

For those participants who could access the intervention content, all of them found it easy to access

and use, with no one reporting any problems with access and useability.

“I think it was user friendly and simple to understand, depending on the information that | was looking

for and I was able to access the information. Sometimes | would refer on the [sic] YouTube links for

the videos.” (FGD 1)
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When discussing how often the participants engaged with the intervention content, many participants
reported that there were other competing priorities, such as work and attending to older children, that
would limit their time on the app. This resulted in most participants engaging with the content ad hoc,

when they had time.

“For me it was finding time to go through the app because | go to work and when | get back, | still
need to spend time with the children. On weekends | would be busy with house chores. | hardly had

time to go into the app and that was my challenge.” (FGD 2)

“It will be sometimes (going through the app) when | am just sitting alone, | would say let me take

the phone and go through the app and read the contents.” (FGD 2)

Furthermore, most participants found the content easy to understand, however those who struggled
were those who had other tasks or children vying for their attention, therefore limiting their ability to
concentrate and comprehend the content information. One participant reported that providing

graphics or videos to accompany the written information helped with understanding the content.

“I do not think there is anything | came across that was difficult. Every information that was there
was simple for me to understand. If there was information that | did not understand at the end
there will [sic] be a video or some pictures which would help me to understand better what they
were talking about. For each and every information you would read about there would be a picture

attached to it explaining to you that this is what we are talking about.” (FGD 2)

“...Most of the time | am left alone at home because children go to school. | would be on the app
but my mind would be wandering somewhere. | could be reading and understanding but my mind
would not be in the same space...| know that there is a child in the house and have to keep an eye
on them but because there are a lot of things going on and there is no one to talk to. | would tell

myself that | need to be focused on the child but my mind would not be there.” (FGD 2)
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Perceived effectiveness

Overall, the participants wanted the content to be accessible to all mothers in their community, and
were positive about the effectiveness of the content, particularly with regards to its impact on their

health literacy and their infant’s development.

Infant development

While many of the participants were aware of the major developmental milestones that children should
be reaching at certain ages, they found that the intervention content provided examples of activities to
assist their infants in reaching these milestones. The intervention content also assisted in knowing what
was considered “normal” with regards to their infant’s development. Furthermore, the participants

gained understanding in the importance of play for promoting development.

“We knew that we can hold your child [sic] to help them to learn to stand or walk on their own for a
little while but with the app, you become aware of the milestones and how to assist your child reach

them.” (FGD 1)

“I' think playing with your child helps with their brain development and stimulating [sic] them. At first,
I would just think that Thabiso is just playing and | did not know that while he is playing, development

process [sic] is also taking place.” (FGD 1)
Health literacy
Many of the participants reported an increase in their own knowledge around play and development,
and that their immediate and extended families gained more knowledge as a result of engaging with
and sharing the intervention content. The participants felt that the alignment with the information

provided by the clinics gave validity to the intervention content and made it seem trustworthy.
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“Another thing that | have found very important is the fact that | can always reference between the
study and the road to health card, that | know what | am doing is right, it is not something that was
created from nowhere. So, the fact that there is a backup of the information that | have received.”

(FGD 2)

“My eldest daughter is 21 years old and she is the one who made those toys because she would also
read through the app. She is studying towards teaching qualification, so this was helpful for her as
well. She would play most of the games with the child and with the other sibling. The app was not

just helping me but all of us at home.” (FGD 1)

Some of the participants discussed how the intervention content helped to develop their self-efficacy
and gave them a sense of independence, which was particularly important for those who did not have

support from partners or immediate family.

“Another thing that | have just picked up from our sister who was speaking now, when you are a first-
time mom and you do not have a mother, there are fathers who are hands on and are able to offer
you support. But if you do not have that support structure and you know nothing and you have to
teach yourself everything, even with me they just showed me once and then | was able to do

everything for myself afterwards” (FGD 1)

The participants reported that the intervention content was particularly helpful for those who could
not read, in teaching them activities to encourage their infants to reach their developmental milestones,

and the average timelines for each milestone.

“I would like to add on that part of people who cannot read... If | am a new mother and do not know
anything about the baby, the app shows me step by step. They mentioned the developments expected
from the child month to month and if they are not doing what they were supposed to be doing they will
tell you to do this and this to encourage the baby. It also shows that your baby will do this and that and
this is how you should respond as the mother, you do not have to go to the clinic every time.” (FGD 2)
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Effect of assessments on health literacy

While the FGD’s sought to determine whether the participants understood the questions asked during
the study assessments, it was found that just being asked questions about play and development as
part of the assessment questionnaires, had an impact on the participants’ behaviour, and thoughts and
decision-making around play environments and resources/ toys. These are explored further in the

subthemes below.

Change in health literacy and behaviour following questionnaires about play

The participants found the assessments relatable and often wanted to find out more about the
assessment topic after the session was completed. Many learned more about the stages of
development and what behaviour was appropriate at the different stages from questionnaires about

milestone attainment.

“I would say the importance of the milestones. That is the one thing that | can take away for 10
months because immediately after you guys called you asking about if the child can see small objects,
can you tell to see [sic] a pin and so forth. Some of the questions were eye opening because | never
used to take notice of that but after the phone call, | realised that there are few milestones that | have
not looked into but now the phone call came, and | wanted to see if my child could do those things

you were asking us about.” (FGD2)
Play environments
Many of the participants reported that the questions encouraged them to reflect on their home and
outdoor environments, particularly related to where their infant could play safely. The participants
started to think about how their children could move around actively, while being supervised and safe,

depending on their own home circumstances.
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“You remember those questions where they asked that, when the child is playing outside, is there
anything that they can hold onto for support. |did not realise that when the child is playing outside,
I need to guard them. They also asked if there are steps [sic] and how big they were. Those questions
were very eye opening. | was now able to know what things to look out for when the child is playing

to know whether they are in a friendly or danger zone.” (FGD 2)

“For me those questions made me feel somehow because she would be asking if | prefer my child
playing or carrying them on my back. At that time, | would then think to myself that if | carry my
child on my back, he will not be free to play, but if | put him on the floor, he will be free to play
whatever he wants to. For me those questions were relevant because | got to understand that | do
not need to confine my child in a small space because of being scared that they were get hurt while

playing. Eventually the child will grow and go outside to play.” (FGD 2)

Resources/ toys

Many of the participants discussed how the questions encouraged them to think about what type of
toys their infants were playing with, and when they should play with different types of toys, according
to their stage of development. Some did not know that they could introduce toys at an early age, while
others learned more about the quality of toys and how they can impact their infant’s development in

different ways.

“For me | can say | was not aware at that time because when the questions were asked, | thought my
child was still very young to know about toys. | had not even bought him one toy because | thought

he was still young; he cannot play with toys but only with us.” (FGD 2)

“It was eye opening in a sense that toys are not the same and they do not offer the same qualities in
terms of the child's development. Like when you are asked about the book, whether the child has a
book. My child has a book, and it is called a Peekaboo Book. The book itself asks about animals, who
is hiding behind? It flips open, peekaboo and then it will show you that animal. That was eye opening
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because firstly the child gets to hear the sounds of the peekaboo that you are saying, and the child
can see the colours and animals. For me those kinds of toys felt like they were more educational. As
much as they were playful, they were more educational. It was better than having a toy that does not
do anything, and it is dark, you do not know. Maybe if it was brighter the child would want it...” (FGD
2)

4.4, Discussion

This study aimed to determine the feasibility and acceptability of an intervention aimed at improving
maternal health literacy around play and development and to determine the participants’
understanding and perceived relevance of the study outcome questionnaires. Recent studies have
found the provision of content through mobile application to be successful in supporting and improving
maternal health during the peri- and postnatal period (107-109). However, there is an increasing
awareness that for mobile health interventions to improve maternal and child health, they need to be
accessible, culturally appropriate and relevant to the social and physical setting (107,110).. While the
intervention was found to be acceptable and feasible, some factors, such as access to information on
the mobile app were less so, due to software specific issues and preference for information in video

format.

Feasibility

As more than 80% of participants attended the 12 month exit assessment, according to our definition,
the study was found to be feasible. When exploring the feasibility of the intervention content and
delivery, there were several factors which impacted the participants’ ability to access the play and
development content on the app. These were largely linked to issues beyond the researchers’ control
such as relying on external stakeholders to upload content and update participant profiles in a timely
manner as well as issues with the software, which prevented certain videos being downloaded, despite
the content being data-free. The study intervention RAs tried to overcome content access challenges
by a) attempting to troubleshoot any software issues when physically with the participant at follow-
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ups, and if not successful, b) going through any missed content with the participant at follow-up visits.
These barriers are not limited to this study, and similar problems have been reported in existing
maternal/ child mHealth technologies (using text/SMS) available in South Africa, such as MomConnect
(111), which have been reported as being helpful but inconsistent in delivery (43). Other external factors
such as phone sharing, losing phones or having phones stolen, and changing of phone numbers, etc,
were apparent but expected. These are common problems impacting adherence and delivery of
mHealth interventions in similar low resource settings (38,40,43). Despite these difficulties, more than
half of participants were engaging with the content more than once a week. Other mHealth (SMS)
studies in low-resource settings have found this frequency of content delivery to be acceptable amongst
users (112). For those who engaged less frequently, other priorities, such as work and looking after
other children, often took preference. This was similarly noted in the prototyping work with a CAG that

informed this study (101).

Study follow-up attendance was found to be relatively high despite the decrease seen in the 8- and 10
month follow-ups, respectively. Reasons for the low attrition could have been attributed to the RAs
developing an effective track and trace system, where all uncontactable participants were visited at
home. From here, the RA would make contact again with the participant or be provided with the
participant’s location/ contact details from a family member or neighbour. The telephonic nature of the
10 month follow-up could have had an impact on adherence, due to the factors around phone usage
discussed above. Lastly, as there was a focus on collecting data for the outcome analysis time points,
this led to higher attendance rates at both the 6 and 12 month follow-up time points, respectively. It is
also important to note that even though participants may not have attended each follow-up visit, they

were still engaging in the weekly content via the app.

Acceptability

Overall, there was a high level of acceptability of the intervention amongst the participants. The least
acceptable components of the intervention (that were still considered very high at 75% acceptability)
were around how often the participants used the information when deciding on what activities to do
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and the effort it took to engage with the information. In the questionnaire, the participants preferred
meeting in person and no participants reported that they preferred engaging with the infographics. This
correlates with findings from the preliminary prototyping work with the CAG, which found that 90% of
the group preferred team discussions and videos compared to the infographics when asked in a
guestionnaire but were more favourable towards the pictures during the discussion (101).
Unfortunately, due to limited resources for producing high quality videos in this pilot study, the
researchers had to provide a combination of videos and infographics to ensure the validity of the
information shared. Similarly, while some participants liked reading the content information, some
reported that they particularly liked the videos as it gave them step by step instructions that were easy
to follow. This has also been reported in other low resource settings where low (health) literacy levels
can result in misinformation and limit understanding of written materials, such that verbal instructions
or other traditional communication (e.g. radio, TV, etc) are deemed more acceptable and feasible
(43,113). While other exploratory work in a similar setting found that women were skeptical about
receiving information that would not elicit any change in behaviour due to constraints in their
environment (43), participants in this study were very positive about the intervention, and the change
it could achieve, particularly when used alongside the Road to Health card and information provided by
health facilities. This can largely be attributed to the content being so contextually relevant, as a result
of involving a small group of mothers from this setting (CAG) in testing the initial prototype, which was
then used to create our final intervention content (101). Furthermore, aligning the content with the
government-provided information played an important role in increasing the intervention’s
acceptability and the participants’ ability to trust the information, and their ability to use it alongside
the resources they already had. This has been seen in text-based mobile interventions in a similar

context, where the provision of trusted health information resulted in positive health outcomes (45).

The participants found the questionnaires easy to understand, but this was largely impacted by having
an RA who was able to translate any difficult words into the participants’ home language if required.
While participants found the questionnaires relatable to their context, an interesting finding was how
the questionnaires did not just serve as outcome measures but acted as a means of improving
knowledge around play, development and the environment. This was largely due to participants being
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required to consider whether their environments were conducive for their children to play safely and
discussing the importance of toy usage at different ages to encourage development. This phenomenon
is an extension of the Hawthorne Effect (occurring when individuals modify their behaviour in response
to being observed or knowing that they are part of an experiment), also known as measurement bias
or ‘measurement reactivity’ (114). Measurement bias is commonly seen when repeating the same
guestionnaires (response shift) and when the act of completing a questionnaire results in new beliefs
and behaviours about the research topic (115). However, the HE usually disappears in well-designed

RCTs, as would be expected in this study (114).

Potential for Effectiveness

The high acceptability of the intervention content and belief that other mothers would benefit from it,
provides great potential for seeing effectiveness in similar communities. As there was such a positive
response from the participants around being able to make their own toys and learn new skills, in
practice, this would allow other mothers in similar settings to have access to these resources, therefore
encouraging and equipping them to foster more play, and subsequently, further development in their
infants. The participants reported an increase in knowledge around infant play and development and
self-efficacy, after engaging with the content, which supports other studies highlighting a positive
association between health literacy and self-efficacy (30,116). As self-efficacy has been found to be a
mediator between maternal health literacy and positive parenting behaviours (i.e. encouraging
participation in infant play) (117), this links positively to the overall trial study objective of encouraging
maternal self-efficacy using different micro interventions. Testing feasibility and acceptability is an
important first step as it provides important guidelines when scaling up studies or implementing these

interventions in practice.

Strengths, limitations and implications for future research and implementation

The study’s main limitations were linked to the feasibility of using inconsistent external providers to

deliver the content via a prototype mobile app, which resulted in technical issues (despite it being data
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free). To resolve this, the researchers have created an independent app containing the resource
content, which counteracts the issues encountered in this feasibility study and can be implemented at
scale. With regards to measuring feasibility, the health literacy intervention was provided from the age
of 6-12 months, but the larger study provided other content from 0-12 months. We therefore could not
determine what content was received by each individual, and when. However, purposively recruiting
FGD participants who had received the whole 6—12-month intervention, including app content and 10
month follow-up attendance, allowed us to have a better, in-depth understanding of the acceptability
of the intervention specifically provided during those months. Using mixed methodology helped to
improve the validity of the findings, where insight into the quantitative finding could be challenged or
consolidated in the qualitative FGDs. While there were technical issues related to delivering the app in
this study (which can be easily rectified), the content of the app and overall intervention was found to
be highly acceptable to the participants and feasible in this setting. These findings therefore suggest
that interventions which provide meaningful, clear and easily accessible information around play and
developmentin infants, would be useful and well received by mothers and caregivers in similar settings,
and show potential for effectiveness in improving health literacy around play and development. Given
the digital limitations in this population, researchers and policy makers need to develop interventions

that provide information through a variety of platforms, to enable equitable access for all.

4.5. Conclusion

This study provides insight into the acceptability and feasibility of an intervention aimed at improving
maternal health literacy around play and development in a low-resource setting. While the intervention
was considered feasible within the setting and highly acceptable to participants, barriers related to
external management of the app resulted in some issues with accessibility. Importantly, developing the
intervention content with the guidance of community members resulted in very high acceptability, and

potential for effectiveness.
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5. Chapter 5: Paper lll

Title: Evaluating the impact of an app-based intervention aimed at improving maternal health
literacy around infant play and development, using the Health Literacy Questionnaire (HLQ), in

Soweto, South Africa.

5.1. Abstract

Background: In the early months of life, allowing infants access to unstructured, unrestrictive play in
their home environment is important for development and for encouraging increased physical
activity. Research suggests that improving an individual’s health literacy has potential to positively
impact their self-efficacy, resulting in a positive effect on their health outcomes. Similarly, when
mothers are provided with the skills required to understand and implement parenting-related
information, this can increase their motivation levels and ability to cope with their infant’s demands,
resulting in favourable infant health outcomes. The primary objective of this study was to determine
whether 12 months of a co-created intervention resulted in higher health literacy scores in the group
that received the intervention, compared to the group that did not.

Methods: This study was nested in a Randomised Controlled Trial, the Play Love And You (PLAY)
study. Mothers assigned to the PLAY Study intervention group at 6 months postpartum (n=68)
received telephonic or in-person check-in and assessments every 2 months, and Health literacy
intervention content and resources delivered via a mobile app, every week. Control group
participants (n=65) received the standard of care. Maternal health literacy was measured at baseline
(6 months) and exit (12 months) using the parent Health Literacy Questionnaire.

Results: At baseline (6 month follow-up), there were 67 participants included in the intervention
group and 65 participants included in the control group (N=132). 61 participants completed the

12 month exit assessment (intervention group) and there were 61 participants in the control group
at 12 months.

There was no significant difference between the intervention and control group HLQ scores at 12
months (p=0.45), yet there was a significant difference between the two groups at baseline (6
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months), with those in the control group having higher HLQ scores than those in the intervention
group (p=0.002). After recoding the HLQ continuous scores according to the categorical cutoff, a
linear regression found that being in the intervention group was associated with a significant 1.44
point increase in HLQ change scores (coded as (-1 to 1) from 6 to 12 months (p=0.01).

Discussion: While there was not enough evidence to suggest that the intervention had a significant
effect on those who received it, compared to those who did not, after adjusting for the skewed 6
month data, being in the intervention group was associated with a significant increase in HLQ scores
from 6 to 12 months, with fewer participants in the intervention group showing a negative change
and more participants in the intervention group showing a positive change over time, compared to
the control group. This change was driven by mothers’ ability to actively manage their child’s health,
their social support for health, and their ability to identify good information and reliable sources of
information. Certain limitations linked to intervention dosage, reliable data collection and the
chosen outcome measure may have reduced the effect of the intervention in the intervention group.
Conclusion: This study found that the health literacy intervention did not have a significant effect
on those who received the intervention, compared to those who did not, however there was a
significant increase in health literacy scores in the intervention group over time. Developing and
using a health literacy questionnaire that is more appropriate for postpartum mothers in low
resource settings, as well as increasing the dosage of the intervention, may result in a greater

effect in future studies.

5.2. Introduction

Given the critical importance and sensitivity of the first 1,000 days of an infant’s life, it is essential to

establish healthy behaviours from birth (118). While the harmful effects of a sedentary lifestyle may take

years to become apparent, research shows that increased PA during infancy (1-12 months) is linked to

better motor and cognitive development, as well as healthier adiposity levels both in infancy and later

in life (119,120). (24)(121). Unstructured play (play which is led by the child without an expected or

imposed outcome) is considered imperative for increasing levels of PA in children (26). In the early

months of life, allowing infants access to unstructured, unrestrictive play in their home environment is

109



important for development and for encouraging increased PA (20). However, there are factors in the
child’s environment that can limit opportunities for play, particularly in low resource settings. In South
Africa, the value of play is not generally understood amongst caregivers. While many parents
acknowledge that play is important for bonding, learning through play is usually understood to be more
for socialisation and the belief is that most learning occurs at ECD groups, or through technology (i.e.
playing on phones or watching TV) (22). Some caregivers believe that children below the age of two are

too young for books and play, with 43% of households not owning any children’s books (22).

It is therefore imperative that parents be provided with the correct tools and support to promote
responsive caregiving, child directed learning and positive parenting in the early months/ years of their
children’s lives (24). Empowerment and provision of support for caregivers is essential for allowing
facilitation of playful learning in day-to-day activities in the home environment and community (18).
Previous research suggests that improving an individual’s health literacy has potential to positively
impact their self-efficacy, resulting in a positive effect on their health outcomes (99). Similarly, when
mothers are provided with the skills required to understand and implement parenting-related
information, this can increase their motivation levels and ability to cope with their infant’s demands,
resulting in favourable infant health outcomes (10). It is therefore hypothesized that increasing caregiver
(in this case, mothers’) health literacy is key to caregivers developing a deeper understanding of the
importance of play and development, and increased self-efficacy and motivation, resulting in greater
levels of infant active play in the early months and years to follow. The primary objective of this study
was to determine whether 12 months of a co-created intervention resulted in higher health literacy
scores in the group that received the intervention, compared to the group that did not. The secondary
objective was to determine whether there was a greater change in health literacy scores from 6 to 12

months in the intervention group compared to the control group.
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5.3. Methods

5.3.1. Study setting and participants

This study was nested in a Randomised Controlled Trial (RCT), the Play Love And You (PLAY) study, a 12
month intervention designed to promote infant development through encouraging maternal self-
efficacy using behavioural feedback and supportive interventions (74). This study (the SmartPlay Study),
fell under one of the PLAY study’s secondary objectives, which aimed to test the efficacy, feasibility and
acceptability of providing intervention content, and increasing opportunities for early learning through
play to promote health literacy in mothers (in a low-resource setting) (74). Mothers and recently
delivered infants (3-10 days old) were recruited from two primary care clinic maternity wards in Soweto,
(a low resource peri-urban informal settlement), Johannesburg and enrolled into the PLAY study.

Further details of the enrolment procedures and inclusion criteria are described elsewhere (74).

Ethical approval was obtained from the University of the Witwatersrand Human Research Ethics
Committee (Sub-study M220886 under main study M210846 and M220217). Written, formal informed
consent was obtained from all participants. All participants were reimbursed for travel costs and

provided with refreshments at hospital-based follow-ups.

2.2. Study Design

The PLAY study RCT consisted of a standard of care package (control group), and an intervention package
— including standard of care as well as the intervention content (intervention group). Mothers assigned
to the control group received the standard Road to Health booklet as well as the Side-by-Side services
provided as routine postpartum standard of care. The intervention group received the standard of care
package, as well as the intervention (74). The intervention for the SmartPlay study focused on improving
maternal health literacy, thereby encouraging age-appropriate active play and development in infants
from 6 to 12 months, using an interactive App with content and resources (weekly), as well as in-person

and telephonic follow-ups (every two months). Content provided through the app which specifically
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related to increasing maternal health literacy for promoting play and development included the
following:

1) Infographics on age-appropriate games to play, monthly milestones, activities to promote
sensory development, sitting, fine motor development as well as how to make a low-cost picture
book

2) A variety of videos, including how to encourage active play inside, how to safely encourage
crawling, finding reliable information online as well as how to make a variety of toys and a
standing activity table from recycled goods.

The 10 month telephone call discussed the infant’s developmental milestones and mother’s concerns (if
any). Details of how the content was developed with a CAG as well as the acceptability and feasibility of

the 612 month intervention are described in chapter 3 and 4, respectively.

2.3. Data collection and management

Participant sociodemographic data were collected shortly after enrollment into the PLAY Study. The
baseline sample for the SmartPlay study was calculated as the number of participants who attended the
6 month follow-up time point. The following baseline variables (exposures) were included in the PLAY
Study baseline data collection: Maternal age (years), Socioeconomic Status Score, Home Density
(average number of people in home), Number of children in home, Infant sex (male/ female), Maternal
Education (Not completed high school/ completed high school/ completed postgraduate studies),
Employment (never employed, currently employed, looking for employment) and Relationship Status
(Single/ In a relationship). All outcome data were collected in person by one of the PLAY Study team’s
RA’s at the 6- and 12 month’s follow-up timepoints, however, all sociodemographic data were collected
at enrolment into the PLAY study. Questionnaires were completed in English but more detailed

explanation was provided in the participant’s first language if further clarity was needed.
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2.4. Outcome measure

Primary outcome measure

Health Literacy Questionnaire (HLQ)

Maternal health literacy was measured at baseline (6 months) and exit (12 months) using the parent
HLQ, as it has been recommended by the World Health Organisation (WHO) for use in low- and middle-
income settings (2). The HLQ contains 44 questions across 9 independent domains, with 4 or 5 questions
per domain (103). The domains are as follows: 1) Feeling understood and supported by healthcare
providers, 2) Having sufficient information to manage my child’s health , 3) Actively managing my child’s
health , 4) Social support for health, 5) Appraisal of health information, 6) Ability to actively engage with
healthcare providers, 7) Navigating the healthcare system, 8) Ability to find good health information and
9) Understand health information well enough to know what to do (103). Domains 1 to 5 assess the
strength of participants’ agreement with a statement on a 4-point ordinal scale (strongly disagree = 1 to
strongly agree = 4) while domains 6 to 9 assess participants’ perceived ease in task completion on a 5-
point ordinal scale (cannot do or always difficult = 1 to very easy = 5). The median reliability of the HLQ
domains is 0.88, with a range from 0.77 to 0.90 (103). For the 4-point scales with response options of
strongly disagree to strongly agree (Scales 1 — 5), average domain scores below 2.5 indicate that
respondents, on average, tend to disagree with the statements within a scale. For the 5-point scales with
response options of cannot do or always difficult to always easy (Scales 6 — 9), average domain scores
below 3.5 indicate that respondents, on average, find the task within a scale difficult to do (122). A higher
overall score indicates higher levels of health literacy. Although each sub-scale is usually calculated as a
high/low variable, we used the continuous total score in the primary analysis to maintain the power of

the study.
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2.5. Statistical analysis

STATA (version 18) was used to analyse all data (123).. Sociodemographic data were summarized and
reported using frequency (%) for categorical data and means (SD) for continuous data. Missing outcome
data were imputed using a multiple imputation method to reduce potential bias dependent on the
pattern of missingness, which was assessed by comparing missing data between the two groups, and by
comparing sociodemographic variables in those with missing, versus those with complete data.
Imputation of missing data was chosen (as opposed to a comparison analyses between the analytical
sample and those excluded from analysis), as the data were missing at random (MAR) and the proportion
of missing data was deemed small enough that it was feasible to estimate the missing values without
introducing substantial error. As the data were not normally distributed, Wilcoxon rank tests were
carried out to determine whether there was a statistically significant difference in HLQ scores at 12
months between the control and intervention groups, to provide the average treatment effect of the

intervention.

However, after completing the initial analysis, it became clear that the 6 month control group data were
highly skewed, and any analysis between the two groups and over time would be skewed due to the
outliers in the data. As a result, the total HLQ continuous score was recoded, where “0” equaled a total
continuous score <36 and “1” equaled a total continuous score 236. 36 was chosen as it was the median
value in the control group (see results section, Figure 13). A new “change” score variable was generated
for each participant to determine the change in HLQ scores between 6 and 12 months by subtracting the
6 month total HLQ score from the 12 month total HLQ score. This was completed using both the
continuous HLQ scores and recoded continuous scores (which were now categorized as 0 or 1 as
explained above), respectively. Chi squared tests were performed using the categorical change variable
to determine where there was a significant change in HLQ scores in the intervention group compared to
the control group, where 0 equalled no change in score, -1 equalled a reduction in score and +1 equalled

an increase in score.
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Lastly, to further determine where the exact change was taking place in each domain, a change variable
was generated for each participant to determine the change in HLQ scores between 6 and 12 months by
subtracting the 6 month continuous HLQ score from the 12 month continuous HLQ score for each of the
respective 44 HLQ questions. T-tests (or Wilcoxon rank sum tests if data were not normally distributed)
were performed to determine whether there was a statistically significant difference in each of the
individual HLQ question change variable scores between the two groups. 95% confidence intervals were

calculated, with a p-value <0.05 assumed for statistical significance.

5.4. Results

5.4.1. Participant characteristics:

At baseline (6 month follow-up), there were 67 participants included in the intervention group and 65
participants included in the control group (N=132). Figure 18 shows the number of participants in each
group and their respective reasons for withdrawal and re-entering the study. In the intervention group,
eight participants were withdrawn from the study, however two of these participants re-entered at 12
months due to relocating back to Soweto, resulting in 61 participants completing the 12 month exit
assessment. Four participants withdrew from the control group and no participants re-entered the

study, resulting in 61 control group participants at 12 months.
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Figure 18: Number of participants enrolled at baseline (6 months), followed up, withdrawn and re-

entered at each time point.

Table 3 shows the sociodemographics for each group. The average maternal age for the whole sample

was 29.2 years. Both groups had a median of 2 children, and there were more males than female infants

in the overall group.
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Table 3: Sociodemographics of total number of participants (n=132), stratified by intervention (n=67)

and control group (n=65)

Whole sample (n=132) Intervention group (n=67) Control group (n=65)

Maternal age, mean (SD) 29.2(6.0) 28.6 (5.7) 29.7 (6.2)
SES, mean (SD) 8.1(2.1) 8.2(2.1) 8(2.2)
Density, median (IQR) 2.3(0.75; 6.0) 2.3(1.0;6.0) 2.2(1.0;5.0)
No. of children in home, median (IQR) 2(1.0; 5.0) 2(1.0;5.0) 2(1.0; 5.0)
Infant sex, n (%)

Female 52 (39.4) 25(48.1) 27 (51.9)

Male 80 (60.6) 42 (52.5) 38(47.5)
Education, n (%)

Not completed High School 47 (35.6) 24 (51.1) 23 (48.9)

Completed High School 62 (47.0) 31(50.0) 31(50.0)

Completed Postgraduate 23(17.4) 12 (52.2) 11(47.8)
Employment, n (%)

Never been employed 42 (31.8) 21(50.0) 21(50.0)

Currently employed 57 (43.2) 28 (49.1) 29(50.1)

Looking for employment 33(25.0) 18 (54.5) 15 (45.5)
Relationship status, n (%)

Single 84 (63.6) 39 (46.4) 45 (53.6)

In a relationship 48 (36.4) 28 (58.3) 20(41.7)

5.4.2. Health Literacy

The median, IQR and Wilcoxon sum rank test p-values for the 6 month and 12 month total HLQ
continuous scores are reported in Table 4. There was no significant difference between the intervention
and control group HLQ scores at 12 months, yet there was a significant difference between the two
groups at baseline (6 months), with those in the control group having higher HLQ scores than those in
the intervention group. The scores at baseline (maximum score is 40) were relatively high, showing a

limited potential for change over time.
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Table 4: Median, IQR and Wilcoxon sum rank test for 6- and 12 month total HLQ continuous scores)

HLQ Intervention (n=67) Control (n=65) p-value
Median IQR Median IQR

6 months total HLQ 35.55 (31.0; 36.0) 36 (36.0; 36.0) 0.002*

12 months total HLQ 36.34 (35.45; 39.35) 37.08 (35.5; 39.3) 0.45

Figure 19 and figure 20 show the distribution of data between the two groups at the two respective time
point). The 6 month control group score shows an abnormal and skewed distribution, with 10
participants having the lowest possible scores (21) and the majority of the rest of group scoring

extremely high (36) (Figure 19).
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Figure 19: Histogram showing distribution of HLQ scores at 6 months (maximum score = 40; minimum

score = 21)
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Figure 20: Histogram showing distribution of HLQ scores at 12 months (maximum score = 40; minimum

score = 21)

Table 5: Linear regression for 12 month HLQ score regressed on group membership

HLQ12 months Coefficient Standard Error t-value p-value | [95%Confidence | Interval]
Intervention group -0.38 0.36 -1.05 0.3 -1.09 0.33
Control group 0.00 (base)

Constant 37.26 0.26 145.18 0.00 36.75 37.77
Number of observations 132

F-test 111

R-squared 0.01

Root MSE 2.07

Probability >F 0.29

Adj R-squared 0.00
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Being in the control group, was associated with a higher 12 month HLQ score, compared to the
intervention group, however this association was not significant (p=0.295) (Table 5). Figure 21 shows the
change in HLQ scores from 6 to 12 months, after recoding the HLQ scores to account for the skewed 6-
month HLQ score data distribution. Those participants who scored “0” (n=42 in intervention group; n=45
in control group) showed no change in HLQ scores. 14 (21.5%) control group participants and 9 (13.4%)
intervention group participants showed a negative change, respectively. 16 (23.9%) intervention group
participants and 6 (9.2%) control group participants showed a positive change in HLQ scores from 6 to
12 months. The chi square test shows distributions within each category of change between the two

groups, and there was no significant difference in distributions between the two groups (p=0.06).
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Figure 21: Change in HLQ scores from 6-12 months after categorical recoding (p=0.06) using chi square

test

Table 6 shows the non-linear relationship between being in the intervention group and having a
positive change in score. After recoding the HLQ continuous scores according to the categorical cutoff,
it was found that being in the intervention group was associated with a significant 1.44 point increase

in HLQ change scores (coded as (-1 to 1) from 6 to 12 months (p=0.01) (Table 6).
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Table 6: Logistic regression showing change in HLQ from 6 to 12 months regressed on group

membership
HLQ change (6-
12months) Coefficient | Standard Error zscore | p-value [95%Confiendce Interval]
Intervention group 1.44 0.43 3.33 0.01 0.59 2.30
Control group 0.00 (base)
[cutl -0.87 0.28 -1.41 -0.32
/cut2 2.83 0.42 2.01 3.65

Out of the 44 questions in the HLQ questionnaire, there were 5 question items which showed a

significantly higher and positive change over time (6 to 12 months) in the intervention group compared

to the control group (see Table 7). These fell into 3 categories, namely: 1) Actively managing my (child’s)

health, 2) Social support for health and, 3) Appraisal of health information.

Table 7: Wilcoxon sum rank test scores showing the 5 HLQ variables which had a significantly higher

and positive change over time (6 to 12 months) in the intervention group compared to the control

group
Scale Name ltem p-value
Actively managing | Despite other things in my life, | make time (for my child) to be healthy 0.04%*
my health (AMH) | | st my own goals about (my child's) health and fitness 0.01*
*
Social support for | can get acce.ss to seve;ral people who understand and support me . 0.05
health (SS) When (my child) feels ill, the people around me really understand what | am going
through 0.01*
Appraisal of health
information | ask healthcare providers about the quality of health information | find 0.01*
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5.5. Discussion

This study aimed to determine whether 12 months of a co-created intervention resulted in higher health
literacy scores in the intervention group compared to the control group. Furthermore, it aimed to
determine whether there was a greater change in health literacy scores from 6 to 12 months in the
intervention group compared to the control group. While there was evidence of a meaningful increase
in health literacy scores from 6 to 12 months in the intervention group compared to the control group,
there was not enough evidence to suggest that the intervention had a significant effect on those who
received it, compared to those who did not. However, after adjusting for the skewed 6 month data, being
in the intervention group was associated with a significant increase in HLQ scores from 6 to 12 months,
with fewer participants in the intervention group showing a negative change and more participants in
the intervention group showing a positive change over time, compared to the control group. As there is
a gap in literature researching maternal health literacy interventions in low-income settings, the results
of this study are largely compared with studies in higher income settings or different health outcomes
(124). While a systematic review of eHealth interventions to improve health literacy found positive
changes in health literacy post intervention, all studies included in the review were from high-income
countries using computer-based applications, with no implementation difficulties reported (29).
Similarly, a scoping review looking at global health literacy interventions for pregnant and postpartum
women found that most of the impactful interventions used a combination of technology and in person
support (e.g. text messages combined with live health coaching), however, these were conducted in
higher resource settings (124). In low-income countries, it is imperative to consider potential difficulties
with implementation, which is further supported by a study which aimed to increase antenatal health
knowledge by disseminating text messages to pregnant women in South Africa (125). While participants
found the text messages acceptable, the study found no statistical difference in knowledge at exit, as
well as substantial loss to follow-up (57%) which could have impacted the dosage of information received

(125).

When exploring which questions showed the most significant change between the two groups, it was

interesting to find that these questions fell under the “Actively managing my (child’s) health”, “Social
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support for health”, and “Appraisal of health information”. While it is difficult to determine which part
of the intervention impacted on this change, there are a few factors which could have had an influence.
Regarding actively managing their child’s health, it is important to consider the qualitative findings
discussed in chapter 4, around health literacy. Several participants reported that the content increased
their knowledge and helped to develop self-efficacy as well as a sense of independence when they had
limited support, which could have acted as an enabler in being able to manage their child’s health. While
not discussed in this thesis, findings discussed elsewhere found that mothers in this sample felt socially
isolated, without enough social support (126). Conversely, many of the mothers in the 12 month FGDs
discussed how they had built up a support system just by being part of this study, which could account
for the change in social support over time. One of the videos provided as part of the health literacy
content on the app was called, “How to find reliable information online”, which focused on knowing
which sources to trust and testing the validity of information found on the internet. While there were
known difficulties with some participants accessing the app, the change in ability to appraise health

information shows some evidence of the impact on parts of the intervention on health literacy.

Limitations

There are several limitations identified that need to be considered when discussing the results as
possible reasons for no effect among the two participant groups, and to learn from when conducting
similar research in the future. These can be grouped into the following themes, 1) using the HLQ as the

outcome measure, 2) study methodology (design and data collection), and 3) the intervention.

The HLQ as an outcome measure

The HLQ was used in this study as it was recommended by the WHO for use in LMICs and has been found
to have high reliability and validity in community settings (2,103) (127). One of the strengths of the HLQ
is the breadth of questions asked that cover many of the components that make up health literacy in an
individual. However, when the HLQ authors measured health literacy in individuals accessing community
services in Australia, they found significantly lower health literacy scores in participants who did not
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speak English at home and were born overseas (compared to English speaking Australian born
individuals) (128). Other studies found similar results, but these were also from high-income countries.
The HLQ scales have been found to have a minor bias in scales 7 to 9, which in practice can result in an
over-estimate of health literacy in individuals with second language English speakers and those with
lower levels of education (128) A scoping review of 20 articles measuring health literacy assessment
tools in LMICs, found that many of the current health literacy measurement tools rely too much on
measuring individuals’ functional literacy levels (based on literacy) and do not measure the full extent of

an individual’s health literacy beyond how they understand or interpret the question being asked (129).

Practically, the HLQ is very specific in its guidelines, that the questionnaire can only be asked in English
unless using one of the languages already validated (e.g. French, Spanish, etc). As the Sowetan
population are predominantly second language English speakers, it was expected that administering in
English would be a limitation (even when clarification was given in the participant’s home language from
the RAs). Our baseline health literacy scores were relatively high, and this could be linked to the over-
estimate mentioned above, or our study hypothesis (based on supporting literature), that assumed that
the participants had low health literacy around play and development, could have been incorrect.
Furthermore, the HLQ may not have been accurately measuring true levels of health literacy due to the
context - when looking at the individual questions, some answers are largely influenced by the South
African context, where many individuals using the public health system do not have agency or choice
when it comes to navigating the health system and engaging with healthcare providers, and there is very
rarely continuity of care. The findings from chapter 3 of this thesis highlight how mothers do not trust
their healthcare providers, some feeling that they are not respected by healthcare providers and often
leave healthcare visits without receiving essential information (101). As a result, it seems that in this
context, the HLQ does not accurately measure one’s level of health literacy, but rather their experience

of being a part of a larger social and health context, of which they are unlikely to be able to change.
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Study methodology (study design and fidelity)

When analysing the data, one of the main discrepancies found was the skewed 6 month control group
data. This was seen in the HLQ data as well as the secondary outcome data (discussed in chapter 6). As
this study was part of a larger RCT, separate RAs completed the 6 month baseline questionnaires for the
intervention and control groups, and two more blinded RAs completed the 12 month questionnaires for
both groups. This helped to reduce the risk of interviewer and respondent bias, which could impact the
reliability of the primary outcome data. Reasons for the skewed 6 month data are unknown, however,
one of the main limitations was linked to having an RA administer my questionnaires on my behalf,
without me being consistently present to conduct quality assurance check-ins and provide informal
training as and when necessary. As | did not live in Johannesburg for the duration of the study, | was able
to physically attend trainings, FGDs and other important data collection timepoints, however | could not
provide continuous physical support. Due to the nature of the blinded study design, while | was able to
perform random quality control checks on RedCAP, | could not test if there were significant trends or
differences between the two groups. Lastly, a significant limitation could be attributed to the number of
outcome measures administered as part of the larger PLAY study. As my study was part of a complex
trial with multiple secondary outcomes, there were many questionnaires (some very lengthy) to
complete at each assessment. This, paired with mothers being accompanied by their infants, made the
sessions very long and tiring for both the RA and participant, which could have had an impact on their
respective ability to administer and answer the questionnaires reliably. As part of the PLAY Study process
evaluation, staff discussed that they would find ways to shorten the questionnaires to move through
them as quickly as possible. Lastly, it is unknown whether a larger sample size would have had an impact
on the effect size, however the number of participants at baseline was dependent on the number of

participants attending the 6 month visit, and this could not be changed.

Dosage and engagement with the Smart Play health literacy intervention

The focus of the health literacy intervention in the SmartPlay Study was from 6 to 12 months. As studies

measuring change in health literacy after implementing Mhealth interventions have found significant
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changes in health literacy from baseline to 4 month and 6 months respectively, one can deduce that 6
months is a sufficient amount of time to see the intervention effect when measuring health literacy
(130-132). Although the health literacy content was the main focus of the SmartPlay study, other
content around breastfeeding, mental health, reading and nurturing care was also included sporadically
throughout these months as part of the PLAY Study. This highlights one of the limitations of embedding
a study in a complex intervention, as the SmartPlay health literacy intervention may been diluted (and
therefore the dosage was insufficient), given the health literacy content was not delivered on its own.
Secondly, as discussed in Chapter 4, there were significant issues with accessing the app, which could
have contributed to participants not engaging with the health literacy content. Unfortunately, the health
literacy content included a few videos which participants were unable to download due to lack of data

for accessing video content.

Learnings for future research

There are a few lessons learned that would guide my study design if | were to plan and complete this
study again. Firstly, | would have tried to broaden my search to find a different questionnaire to measure
health literacy in this context, specifically one which is simpler to understand and shorter to administer.
For example, other health literacy questionnaires, such as the HELT-LL, which have been designed and
validated in South Africa with low literature populations in mind, have been found to be helpful in
determining the true levels of health literacy in adults (133). However, the HELT-LL does not have the
same amount of depth as the HLQ, which provide a broader understanding of an individual’s health
literacy. Furthermore, it would be preferable to use a questionnaire which specifically measures
maternal health literacy and the caregiver’s ability to manage their child’s health in the postpartum
period and beyond. As this seems to be a gap in the literature, a next step could be to develop and
validate a maternal health literacy questionnaire, specifically in populations with low health literacy and/

or groups that do not speak English as their first language.

If budget and time resources had allowed, an important step in understanding the population better
would have been to pilot the HLQ in a small sample to determine whether there was any variability in
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the data and whether it was valid in this context. With regards to data collection, | would have provided
more training to the RAs as needed and attempted to observe data collection at random times to ensure
consistency across questionnaires and RAs. | would have also completed more quality control on Redcap
to keep on top of the data as it was being entered. Regarding the intervention, it would be interesting
to test the health literacy intervention in isolation, to determine whether the health literacyintervention

did have an effect, when delivered as a primary intervention.

5.6. Conclusion

This study found that the health literacy intervention did not have a significant effect on those who
received the intervention, compared to those who did not, however there was a significant increase in
health literacy scores in the intervention group over time. This change was driven by mothers’ ability to
actively manage their child’s health, their social support for health, and their ability to identify good
information and reliable sources of information. Developing and using a health literacy questionnaire
that is more appropriate for postpartum mothers in low resource settings, as well as increasing the

dosage of the intervention, may result in a greater effect in future studies.
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Chapter 6: Paper llI

Title: Movement behaviours and affordances in the home: The effect of a 6 month app-based
intervention to improve maternal health literacy in providing opportunities for active play in

Johannesburg, South Africa.

6.1. Abstract

Background: In the first months of life, allowing infants access to unstructured, unrestrictive play in their
home environment is imperative for development and for encouraging increased physical
activity. However, many South African mothers in low resource settings have reported that there are
often barriers to providing opportunities for play, resulting in reduced opportunities for active,
exploratory play, in the South African child population as a whole. However, caregivers can be equipped
to facilitate and encourage active play and development using low-cost activities which can be adapted
to indoor environments. This study aimed to determine whether there was a difference in infant
physical activity, sedentary behaviour, affordances in the home and maternal beliefs around physical
activity between the intervention and control group at 12 months, after receiving a 6 month

intervention.

Methods: This study was nested in a Randomised Controlled Trial, the Play Love And You (PLAY)
study. Mothers assigned to the PLAY Study intervention group at 6 months postpartum (n=68) received
telephonic or in-person check-in and assessments every 2 months, and Health literacy intervention
content and resources delivered via a mobile app, every week. Control group participants (n=65)
received the standard of care. Affordances in the home, maternal beliefs, physical activity and sedentary
behaviour as well as new score, “Opportunities for active play”, were measured at 6 and 12 months in

both the intervention and control group.

Results: The change in Maternal Beliefs score from 6 to 12 months was significant (p=0.00), with the
intervention group’s scores increasing on average, 35.44 points compared to an average of 25.7 points

in the control group. While the intervention group, on average, engaged in more time doing physical
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activity and less time being sedentary/ restrained or watching tv (or both), than the control group, this
difference was not significant. There was no significant difference between the intervention and control
group, except for a higher Physical Space score (p=0.004) (particularly outdoor space (p=0.03)) and
change in AHEMDS between 6 and 12 months, in the control group compared to the intervention group
(p=0.00). When looking at the change in opportunities for play from 6 to 12 months, there was a
significant (p=0.001) difference between the intervention and control group, with 27 participants (40%)
in the intervention group increasing between 1 and 3 points (compared to 8% in the control group) and
43 participants (42%) of the control group decreasing between 1 and 4 score units (compared to 31% in

the intervention group).

Discussion: At 12 months, the intervention group showed a significantly higher maternal beliefs score
and time spent being physically active, compared to the control group. However, those in the control
group were found to have greater affordances in the home environment for motor development over
time, compared to the intervention group. Overall, there was a significant increase in the opportunities
for active play score from 6 to 12 months in the intervention group. Despite there being fewer
affordances in the home for motor development in the intervention group, particularly with regards to

physical outdoor space, there was still an increase in opportunities for active play over time.

Conclusion: Mother and infant dyads who received the intervention were found to have higher maternal
beliefs and increased time spent being physically active. Many of the activities and information included
as part of the intervention content focused on providing opportunities for active play within small indoor
living spaces and with limited resources. Interventions that provide activities that can be implemented
in small spaces with resources available at home, can be effective in promoting active play for infants in

low resources settings.

6.2. Introduction

Due to the importance and vulnerability of the first 1000 days of an infant’s life, it is necessary to start
developing a range of healthy behaviours from birth (118). The numerous negative side effects of an

inactive, sedentary lifestyle can take years to present, however there is evidence for an association
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between increased physical activity in infants (1-12 months) and improved motor and cognitive
development, as well as adiposity in infancy and later life (119,120). (24)(121)(134)(27)(27)

Unstructured play (play which is led by the child without an expected or imposed outcome) is considered
imperative for increasing levels of PA in children (26). In the first months of life, allowing infants access
to unstructured, unrestrictive play in their home environment is imperative for development and for
encouraging increased PA (20). The benefits of outdoor play are widely documented, with the majority
of the evidence demonstrating that children are more active when outdoors and that they engage in less
sedentary time when outdoors, compared to being indoors (135). Unstructured outdoor play is
particularly important for children’s development as it provides opportunities for the development of
gross motor skills (e.g. jumping, climbing and kicking and throwing balls, etc.) and higher intensity PA
required to meet daily movement guidelines. (26,27). However, many South African mothers in low
resource settings have reported that there are often barriers to providing opportunities for play
(particularly outdoors), due to a lack of financial resources and concerns around environmental factors
such as lack of safety, fear of abduction and other structural barriers, which prevent them from
encouraging children to play outside (21). Play inside the home can also be limited, when houses are too
small and/ or overcrowded or when there is no limit to screen time and other sedentary behaviours. This
has led to a reduced opportunity for active, exploratory play, in the South African child population as a
whole (22). However, despite these barriers indoors and outdoors, with enough guidance and
information (health literacy), caregivers can be equipped to facilitate and encourage active play and

development using low-cost activities which can be adapted to indoor environments.

The SmartPlay Study intervention content was designed to increase health literacy specifically around
play and development. Therefore, the intervention content included a variety of tools and resources
aimed at facilitating active play and development through age and context specific activities. The overall
aim for this chapter was to determine whether the intervention aimed at improving health literacy (in
Chapter 5), increased infants’ opportunity for active play at 12 months in the intervention group
compared to the control group, and whether there was a change in opportunity for active play from 6

to 12 months.
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The specific objectives were:

1.

6.3.

6.3.1.

To determine whether there was a difference in maternal beliefs around PA between the
intervention and control group at 12 months, and whether there was a change in beliefs from 6
to 12 months.

To determine whether there was a difference in time engaging in PA, time spent being sedentary/
restrained and time spent watching tv in the intervention and control group at 12 months, and
whether there was a change in these activities from 6 to 12 months.

To determine whether there was a difference in affordances in the home environment for
promoting motor development in the intervention and control group at 12 months, and whether
there was a change in these affordances from 6 to 12 months.

To combine each participant’s maternal belief score, time spent being physically active, time
spent being sedentary/ restrained and amount of physical space available at home to create a
new score named “Opportunities for active play”.

To determine whether there was a difference in opportunities for active play in the intervention
and control group at 12 months, and whether there was a change in these opportunities from 6

to 12 months.

Methods

Study setting and participants

This study (SmartPlay Study) was nested in the Play Love and You (PLAY) study, a 12 month intervention

designed to promote infant development through encouraging maternal self-efficacy using behavioural

feedback and supportive interventions (74). This study fell under one of the PLAY study’s secondary

objectives, which aimed to test the efficacy, feasibility and acceptability of providing intervention

content, and increasing opportunities for early learning through play to promote health literacy in

mothers (in a low-resource setting) (74). Mothers and recently delivered infants (3-10 days old) were

recruited from two primary care clinic maternity wards in Soweto, (a low resource peri-urban informal
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settlement), Johannesburg and enrolled into the PLAY study. Further details of the enrolment

procedures and inclusion criteria are described elsewhere (74).

Ethical approval was obtained from the University of the Witwatersrand Human Research Ethics
Committee (Sub-study M220886 under main study M210846 and M220217). Written, formal informed
consent was obtained from all participants. All participants were reimbursed for travel costs and

provided with refreshments at hospital-based follow-ups.

6.3.2. Study Design

The PLAY study RCT consisted of a standard of care package (control group), and an intervention package
—including standard of care as well as the intervention content (intervention group). Mothers assigned
to the control group received the standard Road to Health booklet as well as the Side-by-Side services
provided as routine postpartum standard of care. The intervention group received the standard of care
package, as well as the intervention (74). The intervention for this study focused on improving maternal
health literacy, thereby encouraging age-appropriate active play and development in infants from 6 to
12 months, using an interactive App with content and resources (weekly), as well as in-person and
telephonic follow-ups (every two months). Content included infographics and videos about age-
appropriate games to play, monthly milestones, activities to promote sensory and motor development
and how to make recycled low-cost toys, to encourage active play and reduce sedentary time (based on
the 24 hour movement guidelines) (27). The details of the content and telephonic follow-ups have been
described in Chapter 5. Details of how the content was developed with a CAG as well as the acceptability

and feasibility of the 6-12 month intervention are described in chapter 3 and 4, respectively.

6.3.3. Data collection and management

Participant sociodemographic data were collected shortly after enrollment into the PLAY Study. The
baseline sample for the SmartPlay study was calculated as the number of participants who attended the
6 month follow-up time point. The following baseline variables were included in the PLAY Study baseline
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data collection: Maternal age (years), Socioeconomic Status Score, Home Density (average number of
people in home), Number of children in home, Infant sex (male/ female), Maternal Education (Not
completed high school/ completed high school/ completed postgraduate studies), Employment (never
employed, currently employed, looking for employment) and Relationship Status (Single/ In a
relationship). All quantitative outcome data were collected in person by one of the PLAY Study team’s
RAs at the 6- (baseline) and 12 month’s (study exit) follow-up timepoints, in the intervention and control
groups, respectively. All sociodemographic data were collected at enrolment into the PLAY study.
Questionnaires were completed in English, but more detailed explanation was provided in the

participant’s first language if further clarity was needed.

6.3.4. Outcome measures

Four questionnaires were used to measure the outcomes:

Affordances in the Home Environment for Motor Development—Infant Scale (AHEMDS-IS)

The scale is divided into four sub-scales: 1) Physical Space, 2) Variety of Stimulation, 3) Fine-Motor Toys,
4) Gross-motor toys. Total sub-scale scores can be used as continuous scores and are classified into 4
descriptive categories: Less than adequate, moderately adequate, adequate and excellent. These are
interpreted as follows:
1. LESS THAN ADEQUATE: Environment opportunities (affordances) for motor development are
missing or need improvement.
2. MODERATELY ADEQUATE: Environment provides some opportunities (affordances) for motor
development but could be improved.
3. ADEQUATE: Environment shows sufficient quantity and quality of opportunities (affordances).

4. EXCELLENT: Provides ample amount and variety of opportunities (affordances).

This questionnaire provides descriptive data around the participants’ access to physical space, variety of
stimulation and age-appropriate toys. As we were only made aware of the newly validated questionnaire
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after starting data collection, we used the original questionnaire (136) but adapted the score to fit the

descriptive categories listed above (104). The four sub-scale totals were added together to form a total

continuous score. The scoring categories and maximum/ minimum scores are highlighted in Table 8.

Table 8: Adapted AHEMDS categories and respective 12 month score ranges

Age Physical Variety of Fine-Motor Gross-Motor
(mo) Descriptive categories Space Stimulation Toys Toys Total Score
Less than adequate 0-2 0-1 0-3 0-2 0-8
Moderately adequate 3-4 2 4-7 3-5 12-18
12 Adequate 5-7 3-4 8-11 6-9 22-31
Excellent 8-10 5 12-14 10-12 35-41

Maternal Beliefs Questionnaire

This questionnaire was adapted from the Melbourne INFANT programme (18) to be more language and
context specific in Soweto, mainly by rewording sections that were not well understood in a South
African context (i.e.: “...a baby that is very active” was changed to “...a baby that moves a lot”). (19). The
guestionnaire explores the mother’s beliefs, attitudes and intentions around their infant’s PA using a 24-
item questionnaire with a 4-point Likert-type scale (0 = strongly disagree to 3 = strongly agree) (106).
There are 6 factor variables including PA knowledge, views on children’s PA, PA optimism, self-efficacy
for promoting PA, future expectations around infant’s PA and TV viewing, and floor play concerns. Each
factor’s score was generated by calculating the mean score within each factor, where a higher score
indicated higher agreement with the factor variable (106). The 6-factor variable totals were added

together to form a total continuous score. The categories and maximum scores are listed in Table 9.
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Table 9: Maternal Beliefs Questionnaire categories and respective score ranges

Maternal Beliefs Max Score

Physical activity knowledge 30
Views on physical activity 12
Physical activity optimism 9
Future expectations 6
Floor play concerns 6
Self-efficacy for physical activity 9
Total 72

Assessing Children’s Active and Sedentary Pursuits

This questionnaire was also adapted from the Melbourne INFANT programme (18) to be more language
and context specific in Soweto (19). The questionnaire has two parts; 1) Mothers are asked to report the
amount of time (minutes) their infant spent in various activities, on an average day and, 2) asked to
report, using a 4 point Likert-type scale, whether their child had access to, or was likely to have access
to age-specific toys and equipment (such as balls, push toys, bicycles, etc.) in the home or at nearby

facilities within the next year (106).

For part 1, all activities were presented as hours and minutes per day but were recoded as total minutes
during data cleaning. Activities were pooled together into sub-groups to report on time spent sedentary/
restrained (e.g. in highchair, cot, on mother’s back, etc), time spent watching TV, a combined score of
time spent being sedentary/ restrained and watching TV, or time spent free to engage in active play.
Continuous data were truncated based on what was considered feasible when adding up the time
sleeping, being active, and sedentary in 24 hours. As the 24-hour movement guidelines suggest that 12
month-old children should have a minimum of 11 hours of sleep, this allows for a maximum of 13 hours
(780 minutes) to be either physically active or sedentary/ restrained (27). The 12 month PAand
sedentary/ restrained sub-groups were therefore truncated to a maximum range of 780 minutes. Both

the raw and truncated scores were reported.
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For part 2, each response was coded as “3” if mothers responded that they had the equipment already,
“2” if they were very likely to get it within the next year, “1” if mothers responded they would possibly
get the equipment in the next year, and “0” if mothers responded that they were unlikely to get the
equipment within the next year. A sum of the responses for each item was created, with a higher score
indicating better access to equipment or intention to provide access, and a lower score indicating no

access and/or less intention to provide access (106).

Opportunities for Active Play Score

A new score, “Opportunities for active play”, was created for each participant. The 12 month Maternal
Belief Score was recoded “1” if the participant scored above the total combined group mean, or “0” if
they score below the mean. The Assessing Sedentary and Active Pursuits subgroups were categorized
based on the truncated scores detailed above. As the 24-hour movement guidelines suggest that
children, 12 months and older, should be engaging in a minimum of 3 hours (180 minutes) of active play
per day, participants in the PA sub-group were recoded as “1” for scores equal to or higher than 180
minutes and “0” for scores less than 180 minutes. As 12 month-olds should not watch any TV in 24 hours,
participants were coded as “1” for 0 minutes of watching TV and “0” if they recorded any number of
minutes watching TV. As the movement guidelines suggest that infants and toddlers should not be
restrained for more than 1 hour at a time, this measure was used to measure sedentary time (27). All
participants who were restrained in one or more activities for more than an hour per day were given a
score of “0” and all participants who were not restrained for longer than an hour, and therefore free to

move, were given a score of “1”.

Lastly those with an “adequate” amount of the AHEMDS physical space sub-scale (calculated as a score
higher than 5, the minimum score for “adequate” physical space — see Table 1) were recoded as “1” and
those scoring lower than 5 were recoded as “0”. All categorical scores were added together, creating a
maximum score value of 5. A lower total score indicated fewer opportunities for active play and a higher
score indicated more opportunities for active play.
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6.3.5. Statistical analysis

STATA (version 18) was used to analyse all quantitative data. The baseline sample was the same sample
used to measure the primary outcome in Chapter 5. Age, SES, house density, number of children in the
home, infant sex, maternal education, employment status and relationship status were included to
describe the characteristics of the sample. Sociodemographic data were summarized and reported using
N (%) for categorical data and means (SD) for continuous data. Missing data were imputed using a
multiple imputation method. Student t-tests (for normally distributed data), Wilcoxon rank tests (for
data not normally distributed) and chi-squared (for categorical data) were carried out to determine
whether there was a statistically significant difference in each respective outcome measure between the

control and intervention groups, to provide the average treatment effect of the intervention.

Linear regression analyses were performed with the respective outcome measure scores regressed on
group membership to determine the individual treatment effect. Logistic regressions were performed
with all categorical outcome scores. As the baseline data was different between the two groups at 6
months, each regression was adjusted to include the respective 6 month score as a confounder to
provide a more accurate estimate of the relationship between the group membership and the respective
outcome score, while controlling for the influence of the baseline data. A new “change” score variable
was generated for each participant to determine the change in each of the secondary outcome measure
scores between 6 and 12 months by subtracting the respective 6 month total scores from the 12 month
total scores. Chi squared tests were performed using the categorical change variable to determine where
there was a significant change in the respective outcome measure scores in the intervention group
compared to the control group, where 0 equalled no change in score, -1 equalled a reduction in score
and +1 equalled an increase in score. Student t tests or Wilcoxon rank tests were used to determine
whether there was a significant change between the two groups over time, using the change variable
scores. 95% confidence intervals were calculated, with a p-value <0.05 assumed for statistical

significance.
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6.3. Results

6.3.1. Participant characteristics

The baseline characteristics for this sample have been described in Chapter 5 but are reported again in

Table 10.

Table 10: Social demographics of total number of participants (n=132), stratified by intervention (n=67)

and control group (n=65)

Whole sample (n=132) Intervention group (n=67) Control group (n=65)

Maternal age, mean (SD) 29.2 (6.0) 28.6 (5.7) 29.7 (6.2)
SES, mean (SD) 8.1(2.1) 8.2(2.1) 8(2.2)
Density, median (IQR) 2.3(0.75; 6.0) 2.3(1.0;6.0) 2.2(1.0;5.0)
No. of children in home, median (IQR) 2(1.0; 5.0) 2(1.0;5.0) 2(1.0;5.0)
Infant sex, n (%)

Female 52 (39.4) 25(48.1) 27 (51.9)

Male 80 (60.6) 42 (52.5) 38 (47.5)
Education, n (%)

Not completed High School 47 (35.6) 24 (51.1) 23(48.9)

Completed High School 62 (47.0) 31(50.0) 31(50.0)

Completed Postgraduate 23(17.4) 12 (52.2) 11(47.8)
Employment, n (%)

Never been employed 42 (31.8) 21(50.0) 21(50.0)

Currently employed 57 (43.2) 28(49.1) 29(50.1)

Looking for employment 33(25.0) 18 (54.5) 15 (45.5)
Relationship status, n (%)

Single 84 (63.6) 39 (46.4) 45 (53.6)

In arelationship 48 (36.4) 28 (58.3) 20 (41.7)

6.3.2. Maternal Beliefs Questionnaire

While the average scores were slightly higher in the intervention group, they were not significantly
different between the two groups at 12 months (Table 11). However, the change in Maternal Beliefs
score from 6 to 12 months was significant (p=0.00), with the intervention group’s scores increasing on
average, 35.44 points compared to an average of 25.7 points in the control group (Table 11). Although

not significant, the linear regression (Table 12) showed a positive effect of the intervention on the
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Maternal Beliefs Score (coefficient = 0.79, 95% Cl [-1.42; 2.99], p=0.48). Participants in the intervention

group had an average increase of 0.79 units in the Maternal Beliefs score compared to the control group.

Table 11: Maternal Beliefs Questionnaire scores at 12 months, and total change over time from 6-12

months

Maternal Beliefs Questionnaire Scores
Intervention (n=67) Control (n=65)
(n=132)
Median/ IQR/
IQR/ SD Median/ Mean P-value
Mean SD
Physical Activity knowledge (median; IQR) 28 (20; 30) 28 (20; 30) 0.81
Views on Physical Activity (mean; SD) 8.53 1.94 8.33 2.21 0.58
Physical Activity optimism (median; IQR) 9 (6;9) 9 (6;9) 0.01*
Future expectations (mean; SD) 2.69 1.54 2.48 1.81 0.48
Floor play concerns (mean; SD) 3.05 1.91 2.59 1.97 0.18
Self-efficacy for physical activity (median;
9 (6;9) 9 (6;9) 0.98
IQR)
Total Maternal Beliefs score (mean; SD) 57.41 5.46 56.66 6.39 0.47
Change in Maternal Beliefs 6-12 mths
35.44 8.44 25.7 6.8 0.00*
(student’s t-test)
* significant
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Table 12: Maternal beliefs Questionnaire Scores at 12 months linear regression

Maternal beliefs

scores 12 months Coefficient Standard Error t-value p-value | [95%Confidence Interval]
Intervention group 0.79 1.11 0.71 0.48 -1.41 2.99
Control group 0.00 (base)

Constant 56.70 0.79 71.97 0 55.14497 58.26
Number of obs 122

F-test 0.5

R-squared 0.0041

Root MSE 6.1535

Probability>F 0.48

Adjusted R-

squared -0.00

6.3.3. Assessing children’s active and sedentary pursuits

Table 13 highlights that while the intervention group, on average, engaged in more time doing PAand
less time being sedentary/ restrained or watching tv (or both), than the control group, this difference
was not significant. However, when the PA score was truncated, the average time in the control group

(501.4 minutes) was higher than the average time (482.14) in the intervention group (although not

significant).
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Table 13: Assessing Children's Active and Sedentary Pursuits at 12 months (continuous scores)

Assessing Children's Active

& Sedentary Pursuits

Intervention (n=67)

Control (n=65)

IQR)

(n=132)
Median/mean IQR/ SD Median/ mean IQR/ SD P-Value

Physical activity

530 (240; 1030) 520 (300; 930) 0.98
(minutes)(med/ IQR)
Physical activity

482.14 139.93 501.40 130.27 0.41

(truncated)(mean/ SD)
Sedentary or restrained

190 (45; 480) 210 (75; 390) 0.15
(minutes) (med/ IQR)
Time watching TV

15 (5;30) 30 (5;30) 0.44
(minutes)(med/IQR
Sedentary or restrained & TV
combined (minutes) (med/ 210 (155; 282) 235.41 (175;315) 0.13
IQR)
Pursuits for next year (med/

22 (13; 31) 22.17 (14; 35) 0.70

When using the raw PA score, although there was a positive relationship between being in the
intervention group and an increase in time spent engaging in PA, this was not shown to be significant
(Table 14). After adjusting for the score at 6 months, the linear regression (Table 15) showed a positive
effect of the intervention on the time spent engaging in PA, but this was not significant (coefficient =
1.04, 95% CI [-83.24; 85.33], p=0.88). Participants in the intervention group had an average increase of

1.04 minutes engaging in PA compared to the control group, at 12 months.

141




Table 14: Assessing Children’s Active and Sedentary Pursuits “Physical activity” sub-group at 12 months

linear regression

Physical Activity 12

months Coefficient | Standard Error t-value p-value [95%Confidence Interval]
Intervention group 6.07 40.41 0.15 0.88 -73.87 86.01
Control group 0 (base)

Constant 554.63 28.79 19.27 0 497.67 611.58
Number of

observations 132

F-test 0.02

R-squared 0

Root MSE 232.09

Prob>F 0.89

Adjusted R-squared -0.01

Table 15: Assessing Children’s Active and Sedentary Pursuits “Physical activity” sub-group at 12 months

linear regression adjusted for 6 month scores

Physical Activity 12 months, Standard

adjusted for 6 months Coefficient Error t-value p-value [95%Confidence | Interval]
Intervention group 1.04 42.6 0.02 0.98 -83.24 85.32
Control group 0 (base)

Phys Activity 6 months 0.01 0.02 0.38 0.7 -0.03 0.05
Constant 548.24 33.33 16.45 0 497.67 611.58
Number of obs 132

F-test 0.08

R-squared 0.01

Root MSE 232.09

Probability>F 0.92

Adj R-squared -0.01
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When using the truncated PA score, although there was a negative relationship between being in the

intervention group and time spent engaging in PA, this was not shown to be significant (coefficient = -

19.26, 95% Cl [-65.85; 27.32], p=0.42) (Table 16). Similarly, after adjusting for the score at 6 months, the

linear regression (Table 17) showed a negative effect of the intervention on the time spent engaging in

PA (coefficient = -18.07, 95% Cl [-70.38; 37.25], p=0.52), however, this was not significant. Participants

in the intervention group had an average decrease of 19.26 minutes engaging in PA compared to the

control group, at 12 montbhs.

Table 16: Assessing Children's Active and Sedentary Pursuits at 12 months linear regression

(continuous truncated scores)

Physical Activity 12

truncated Coefficient Standard Error t-value p-value [95%Confidence | Interval]
Intervention group -19.26 23.55 -0.82 0.415 -65.85 27.32
Control group 0 (base)

Constant 501.4 16.78 29.89 0 468.21 534.6
Number of obs 132

F-test 0.67

R-squared 0.01

Root MSE 135.26

Probability>F 0.41

Adjusted R-squared 0
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Table 17: Assessing Children's Active and Sedentary Pursuits at 12 months linear regression, adjusted

for 6 month scores (continuous truncated scores)

Physical Activity 12

truncated adjusted for 6

months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -18.07 23.55 -0.82 0.415 -65.85 27.32
Control group 0 (base)

Physical Activity 6 months 0.08 0.09 -0.08 0.94 -0.19 0.17
Constant 503.21 16.78 29.89 0 468.21 534.6
Number of obs 132

F-test 0.34

R-squared 0.01

Root MSE 135.78

Probability>F 0.72

Adjusted R-squared -0.01

Table 18 shows that there was a non-significant negative relationship between being in the intervention

group and time spent being restrained or being sedentary (coefficient = -17.89, 95% CI [-57.63; 21.85],

p=0.38). When adjusting for the 6 month data (Table 19), although not significant, those in the

intervention group spent on average 25 minutes less than those in the control group being restrained or

sedentary (coefficient = -25.73, 95% Cl [-67.32; 15.86], p =0.22).
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Table 18: Time spent sedentary or restrained sub-group at 12 months linear regression

Sedentary or

Restrained 12

months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -17.89 20.09 -0.89 0.38 -57.63 21.85
Control group 0 (base)

Constant 22381 14.31 15.64 0.00 195.5 252.18
Number of obs 132

F-test 0.79

R-squared 0.01

Root MSE 115.38

Probability>F 0.37

Adjusted R-squared -0.00

Table 19: Sedentary or restrained sub-group linear regression adjusted for 6 months

Sedentary or

Restrained 12

months adjusted

for 6 mths Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -25.73 21.02 -1.22 0.22 -67.32 15.86
Control group 0 (base)

Sed or Rest 6 mths 0.10 0.08 1.24 0.22 -0.06 0.26
Constant 209.93 18.15 11.57 0.00 195.5 252.18
Number of obs 132

F-test 1.17

R-squared 0.02

Root MSE 115.14

Probability>F 0.31

Adjusted R-squared -0.00

Although not significant, the linear regression in Table 20 showed a negative effect of the intervention
on the time spent watching TV (coefficient = -9.75, 95% CI [-27.01; 7.51], p=0.27). Participants in the
intervention group had an average decrease of 9.75 minutes watching TV compared to the control group.
When adjusted for 6 month data, Table 21 highlights the decrease to 12.11 minutes (coefficient=-12.11,
95% Cl [-29.66; 5.44], p =0.17), although also not significant.
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Table 20: Time watching TV sub-group at 12 months linear regression

Total Min watching

TV 12 months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -9.75 8.72 -1.12 0.27 -27.01 7.51
Control group 0 (base)
Constant 39.14 6.22 6.30 0.00 26.84 51.43
Number of obs 132
F-test 1.25
R-squared 0.01
Root MSE 50.11
Probability>F 0.27
Adjusted R-squared -0.00

Table 21: Time watching TV sub-group linear regression, adjusted for 6 months
Total Min watching
TV 12 months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -12.11 8.87 -1.37 0.17 -29.66 5.44
Control group 0 (base)
Watching TV 6 mths 0.06 0.04 1.35 0.18 -0.03 0.14
Constant 37.44 6.32 5.92 0.00 24.93 49.95
Number of obs 132
F-test 1.54
R-squared 0.02
Root MSE 49.95
Probability>F 0.22
Adjusted R-squared -0.01

Similarly, the linear regression in Table 22 reported a negative, non-significant effect of the intervention

on the combined time spent being sedentary or restrained and watching TV (coefficient =-27.64, 95% Cl

[-77.83; 22.55], p=0.28). Participants in the intervention group had an average decrease of 27.64 minutes

being sedentary or restrained and watching TV compared to the control group. When adjusted for the 6

month data, Table 23 shows a further decrease to 42.05 minutes (coefficient = -42.05, 95% Cl [-95.08;

10.98], p=0.12), although also not significant.
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Table 22: Sedentary or restrained sub-group and time watching TV sub-group combined linear

regression

Combined Sedentary and

TV 12 months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -27.64 25.37 -1.09 0.28 -77.83 22.55
Control group 0.00 (base)
Constant 262.95 18.07 14.55 0.00 227.2 298.71
Number of obs 132
F-test 1.19
R-squared 0.01
Root MSE 145.71
Probability>F 0.28
Adjusted R-squared 0.00

Table 23: Sedentary or restrained sub-group and time watching TV sub-group combined linear

regression, adjusted for 6 months
Combined Sedentary and
TV 12 months, adjusted
for 6 months Coefficient Standard Error t-value p-value [95%Confidence Interval]
Intervention group -42.05 26.8 -1.57 0.12 -95.08 10.98
Control group 0 (base)
Combined sedentary and
TV 6 months 0.12 0.08 1.59 0.115 -0.03 0.27
Constant 242.64 22.06 11 0 199 289.28
Number of obs 132
F-test 1.86 Probability>F 0.16
R-squared 0.03 Adjusted R-squared 0.01
Root MSE 144.87
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When considering the number of participants who were restrained for one or more hours per day and
those who were restrained for less than an hour (or not at all), more participants were constrained for
longer than an hour in the intervention group at 6 months, compared to the control group, however the
difference was not significant (p=0.23). At 12 months this changed, and fewer were constrained for more
than 1 hour in the intervention group compared to the control group, however this was also not
significant (p=0.47). As a result, there was a higher positive change in the intervention group from 6-12

months, however this was also not significant (0.14) (Table 24).

Table 24: Time restrained for more or less than an hour per day at 6 months, 12 months and change

from 6 — 12 months, respectively

Time participants spend restrained at 6 p-
months Intervention group (n=67) | Control group (n=65) | chi square | value
more than 1 hour or more per day 41 33

1.46 0.23
less than 1 hour per day 26 32

Time participants spend restrained at 12

months
More than 1 hour or more per day 35 38
0.52 0.47
less than 1 hour per day 32 27
Change from 6 to 12 months
1(reduction in score) 10 19
0 (no change) 41 32 4.01 0.14
1 (increase in score) 16 14

6.3.4. Affordances in the Home Environment for Motor Development Infant Score (AHEMDS-IS)

When comparing the affordances in the home environment sub-scales and total score, Table 25
highlights that there was no significant difference between the intervention and control group, except
for a higher Physical Space score (p=0.004) (particularly outdoor space (p=0.03)) and change in AHEMDS

between 6 and 12 months, in the control group compared to the intervention group (p=0.00).
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Table 25: Affordances in the Home for Motor Development (AHEMDS) at 12 months and total change

over time from 6-12 months

AHEMDS 12 mths (n=132) Intervention (n=67) Control (n=65)
Median/ Median/
IQR/ SD IQR/ SD P-value
Mean Mean
Gross Motor Toys 2.27 (1;5) 2 (1;5) 0.56
Fine Motor Toys 2.72 (2;7) 3 (1;6) 0.67
Physical Space 5.22 (3;8) 6 (4;8) 0.004*
Inside 3 (0:4) 3 (0;4) 0.08
Outside 2.4 1.3 2.89 1.28 0.03*
Variety of Activities 5 (4;5) 5 (4;5) 0.46
Total AHEMDS 16 (11;21) 16 (12:22) 0.18
Change in AHEMDS over time from 6-12
-5 (-8;-2) -2.9 (-5;-1) 0.00*
mths (Wilcoxon sum rank test)
*Significant

The linear regression (Table 26) showed a negative (non-significant) effect of the intervention on the
AHEMDS score (coefficient = -0.75, 95% Cl [-1.97; 0.47], p=0.22). When adjusted for 6 months,
participants in the intervention group showed a significant decrease of 1.53 units in the AHEMDS score,

compared to the control group, at 12 months (Table 27).
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Table 26: AHEMDS 12 month linear regression

AHEMDS 12 mths Coefficient Standard Error t-value p-value [95%Confidence Interval]

Intervention group -0.7540984 0.616344 -1.22 0.224 -1.974417 0.4662199

Control group 0 (base)

Constant 16.42623 0.435821 37.69 0 15.56333 17.28912

Number of obs 122

F-test 15

R-squared 0.0123

Root MSE 3.4039

Prob>F 0.2235

Adj R-squared 0.0041

Table 27: AHEMDS 12 month linear regression, adjusted for 6 months

AHEMDS Total 12

months, adjusted for 6

months Coefficient Standard Error t-value p-value [95%Confidence Interval]

Intervention group 1.53 0.59 -2.62 0.01 -2.69 -0.38

AHEMDS 6 months
1 -0.11 1.01 -0.11 0.91 -2.11 1.90
2 -0.3 1.02 -0.29 0.77 -2.31 1.72
3 0.6 1.05 0.58 0.57 -1.47 2.67
4 2.34 1.08 2.17 0.03 0.21 447
5 3.38 1.32 2.57 0.01 0.78 6.00
6 0.98 1.65 0.59 0.55 -2.29 4.25
7 5.49 3.30 1.67 0.10 -1.01 11.99

Constant 16.04 22.06 11.00 0.00 199.00 289.28

Number of obs 132

F-test 2.59 Probability>F 0.01

R-squared 0.14 Adjusted R-squared 0.09

Root MSE 3.155
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6.3.5. Opportunities for active play

When considering the combined opportunities for active play at 6 months, Table 28 shows that those in
the control group had significantly higher scores (p=0.00), and therefore, more opportunities for active
play than those in the intervention group at baseline. When considering the scores at 12 months they
were similar, and the difference between the groups was not significant (p=0.343). When looking at the
change in opportunities for play from 6 to 12 months, there was a significant (p=0.001) difference
between the intervention and control group, with 27 participants (40%) in the intervention group
increasing between 1 and 3 points (compared to 8% in the control group) and 43 participants (42%) of
the control group decreasing between 1 and 4 score units (compared to 31% in the intervention group).
The linear regression (Table 29) showed a negative but non-significant effect of the intervention on the

opportunities for active play score (coefficient =-0.11, 95% Cl [-0.88; 0.66], p=0.78).

151



Table 28: Opportunities for active play at 6 months, 12 months and change from 6-12 months

No of Intervention Control
opportunities (n=67) (n=65) Chi2 P value
2 30 2
Combined opp 3 24 18
43.96 0.00*
for play 6 mths 4 8 35
5 5 10
1 7 2
2 16 18
Combined opp
3 25 28 4.36 0.36
for play 12 mths
4 14 15
5 5 2
-4 0 1
-3 3 2
-2 4 12
Change in
-1 14 28
combined opp for 25.31 0.001*
0 19 17
play 6-12 mths
1 19 4
2 6 1
3 2 0

*significant
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Table 29: Change in opportunities for active play at 12 months logistic regression

Change in opp for

active play 12

months Coefficient Standard Error z p>|z| [95%Confidence Interval]
Intervention group -0.11 0.39 -0.28 0.78 -0.88 0.66
Control group 0 (base)

Constant 1.04 0.28 3.68 0.00 0.48 1.59
Number of obs 132

F-test 0.79

R-squared 0.01

Root MSE 115.38

Probability>F 0.37

Adjusted R-squared -0.00

6.4. Discussion

The overall aim for this chapter was to determine whether the intervention aimed at improving health
literacy (in Chapter 5), increased the participants’ opportunity for active play at 12 months in the
intervention group compared to the control group, and whether there was a change in opportunity for
active play from 6 to 12 months. At 12 months, the intervention group showed a significantly higher
maternal beliefs score and time spent being physically active, compared to the control group. However,
those in the control group were found to have greater affordances in the home environment for motor
development over time, compared to the intervention group. Overall, there was a significant increase in
the opportunities for active play score from 6 to 12 months in the intervention group. Other studies have
had similar outcomes. PA measurement in infants and toddlers lacks standardization, making
comparisons across studies challenging (137,138). The early years are crucial for establishing healthy
movement behaviors, highlighting the need for consistent measurement protocols and targeted
interventions to promote PA and reduce sedentary time in young children (137,138). Early childhood
interventions targeting PA and sedentary behavior show mixed results. A randomized controlled trial
including antenatal information and postnatal activity groups found little effect on PA at age 2 despite

high initial participation (139). However, a systematic review and meta-analysis of interventions for 0-5
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year olds reported significant reductions in screen time and sedentary time (140). Longer interventions
(26 months) in community settings were most effective for reducing screen time, while interventions
targeting PA were more effective at reducing sedentary time (140). A New Zealand based RCT which
aimed to increase family PA and decrease time restrained in infants through a home-based intervention,
found no difference between the two groups when comparing infant PA and time restrained (141). The
study authors suggested that competing priorities such as sleep problems and infant crying could be
more important to caregivers in this age group (141). A study aiming to increase tummy time and
unrestrained floor time, and reduce restrained time in low-income settings after receiving parenting
sessions and information pamphlets, found that the intervention group was more likely to practice
tummy time and unrestrained time compared to the control group, however there was no difference
between the two groups for overall time in movement-restricted devices (142). In this same study,
parental health literacy had no effect on the outcome in the intervention group, but increased
attendance (dosage) was associated with increased tummy time and floor time (142). A study which did
find positive cognitive and motor outcomes in the intervention group compared to control group
included physical therapist led weekly groups (143). All activities at home were closely monitored and
focused on postural and locomotor tasks as well as being taught how to make toys out of recycled
materials found at home, which does suggest that a more structured programme with initial training

may be needed to improve outcomes in this population and setting (143).

An interesting and important observation is that despite there being fewer affordances in the home for
motor development in the intervention group, particularly with regards to physical outdoor space, there
was still an increase in opportunities for active play over time. Many of the activities and information
included as part of the intervention content focused on providing opportunities for active play within
small indoor living spaces and with limited resources. Examples included encouraging safe crawling on
the floor or supervised on a bed, as well as how to make toys, which encouraged active movement out
of recycling e.g. standing blocks, shakers, etc. This provides some evidence to suggest that the
intervention did have a positive impact on the mothers’ maternal beliefs, infants’ time spent being active
and therefore opportunities for active play, despite living in environments that are not usually conducive
for promoting active play. This finding has important implications for policy and practice, where future
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interventions with caregivers of infants should focus on shaping maternal beliefs around activity, as well
as teaching caregivers how to use the space and resources that they have, without needing expensive

toys or equipment to encourage active play and development.

However, conversely, it is important to consider the reason as to why no effect was seen in the secondary
outcomes. As the intervention was focused on improving health literacy as a mediator for providing more
opportunities for play, and the findings from Chapter 5 showed that the intervention did not increase
the health literacy of the intervention group, one assumption is that the limited change in health literacy
resulted in a limited effect on the secondary outcome measures. Although, on the other hand, the
intervention content could have been too heavily focused on play and development and increasing
activity through play, and further work or analysis would need to be done to tease this out further. Lastly,
the SmartPlay study was embedded within the PLAY Study intervention, which had a component of
measuring and providing feedback on movement behaviours and encouraging adherence to the 24-hour
movement guidelines, which could have influenced the SmartPlay Study outcomes. Future analyses are

required to attempt to disentangle how these two studies impacted each other.

Limitations

As the data collection and management procedures were the same as the health literacy data, the
secondary outcome data had similar limitations to those discussed in chapter 5. However, there were
limitations specific to the secondary outcome data. Firstly, the physical activity (PA) and sedentary/
restrained sub-groups were measured using self-reporting instead of an objective measurement device
such as an accelerometer. When using self-reporting, participants are more likely to report higher levels
of activity (PA) and lower levels of time being sedentary/ restrained, with one study finding that on
average, participants under-reported their time being sedentary when compared to a device
measurement by 1.74 hours per day (144). The data may have been more reliable using accelerometers;
however, these resources were not available as these outcomes were not primary outcomes for the
overall trial. Secondly, as the opportunities for play score was created as a measure for this specific study,
this has not been validated elsewhere and therefore the cutoff/ categorization of each category may
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need to be refined and tested if using it in another study or setting. Assessing adherence to the
movement guidelines also proved to be a challenge, as the movement guidelines are not very specific or
guantifiable (especially around sedentary time) and the data were not collected in a way that would
allow for accurate measurement of each component of the guidelines (as this was not the primary

objective).

6.5. Conclusion

Mother and infant dyads who received the intervention were found to have higher maternal beliefs and
increased time spent being physically active, compared to the control group, as well as an increased
change in opportunity for active play from 6-12 months, compared to those who did not. Many of the
activities and information included as part of the intervention content focused on providing
opportunities for active play within small indoor living spaces and with limited resources. Interventions
that provide activities that can be implemented in small spaces with resources available at home, can be
effective in promoting active play for infants in low resources settings. Policy makers and health
promoters need to focus on providing simple, cost effective and practical activities for caregivers with
young children to engage with at home, using the space and resources that they have, without needing
expensive toys or equipment, to encourage participation in age-appropriate active play starting from

birth.
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PART 3: INTEGRATED DISCUSSION AND CONCLUSION
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Chapter 7: Integrated discussion and conclusion

This chapter consolidates the main objectives and corresponding findings from the previous chapters in
the thesis. The themes that have arisen in the thesis, specifically the methodological and empirical
themes, are considered. Lastly, ideas for future research are proposed and the implications of this

research and limitations are discussed.
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7.1.

Table 30: Summary of Key findings of SmartPlay Study

Key findings

the challenges
and barriers
that a group of
Soweto
mothers
experience
when
facilitating play
with their

young infants?

this chapter was
that after
understanding the
needs and barriers
around play and
development and
co-creating an
intervention, the
mothers from the

CAG would find the

The lack of consistent information provided by
health workers as well as from family, peers
and those in the community

Crowded living spaces and lack of safety in
physical environment (indoor and outdoor),
limiting opportunities for active play

Mothers not having enough time to engage in
play due to work, chores or engaging in leisure

activities

Chapter | Research Hypothesis Results Conclusion
Question
3 1. What are The hypothesis for | The main barriers/ challenges discussed were: The main barriers when

facilitating play are the
lack of consistent
information, limiting
environments and lack
of time to engage in
playful activities. The
prototype activities
were found to be
acceptable to
participants.

Suggestions were given
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2.After
presenting a
prototype of
intervention
activities and
content —
What are the
perceptions as
to how the
activities and
content may
improve health
literacy
(thereby
encouraging
participation in
play)? How
should the
intervention be

presented?

intervention

acceptable

Using the Acceptability component constructs,
participants reported liking and understanding
the content and did not see it as a burden.
Overall, the participants perceived the
proposed prototype activities to be acceptable
and useful for improving health literacy.
Participants did not mind if the videos were in
English, as long as there were subtitles
accompanying the audio, moving slowly across
the screen.

Participants suggested having actors who were
more representative of the Sowetan
Community when it came to their race and

culture.

by participants
regarding
implementation, which,
together with the
prototype feedback,
assisted with developing
the intervention for the

SmartPlay Study.
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3.How
acceptable is
the
intervention
prototype after
being tested by
the mothers in

Soweto?

All participants found the intervention content
acceptable in all the constructs.

However, Of the fourteen participants, just
over half (eight) of the participants found it
very easy to find the resources to make the
toys at home, five participants found it easy to
find the resources and one participant found it
difficult.

When it came to how and when the
intervention content should be presented,
97% of the participants preferred being shown
a video instead of it being presented in
person, so that they could watch in their own
time, slow down and pause the video, and

could refer back to it as needed.

1. How feasible
and acceptable
was an
intervention
aimed at

improving

The hypothesis
for this chapter
was that
participants
would find the

intervention

The health literacy content was found to be
highly acceptable in the questionnaire and
FGDs.

Most of the participants (70%) could access the
intervention content over the 12 months of the

PLAY Study.

While the intervention
was considered feasible
within the setting and
highly acceptable to
participants, barriers

related to external
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maternal
health literacy
around infant
play and

development?

2. What was
the
participants’
understanding
and perceived
relevance of
the study
outcome
questionnaires,
taking into
account the
context in
which they

live?

content feasible
and acceptable
and that they
would find the
study
questionnaires
easy to
understand and

relate to.

Of those who could access the content, 59%
looked at content more than once a week and
10% every day. Less than a quarter only looked
at the content sporadically.

Access was impacted by technical difficulties
attributed to using inconsistent external service

providers.

Participants found the assessments relatable
and wanted to find out more about the
assessment topic after the session was
completed.

Participants learned more about the stages of
development and what behaviours were
appropriate at the different stages from
guestionnaires about milestone attainment.
The questions encouraged participants to
reflect on their home and outdoor
environments, particularly related to where
their infant could play safely.

The questions encouraged participants to think

about what type of toys their infants were

management of the app
resulted in some issues
with accessibility.
Interventions which
provide meaningful,
clear and easily
accessible information
around play and
development in infants,
created through
community engagement
and feedback, would be
useful and well received
by mothers and
caregivers in similar
settings, and show
potential for
effectiveness in
improving health
literacy around play and

development.
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playing with, and when they should play with
different types of toys, according to their stage

of development.

The primary
objective: Did
12 months of a
co-created
intervention
result in higher
health literacy
scores in the
group that
received the
intervention,
compared to
the group that
did not.

The hypothesis for
this chapter was
that those in the
intervention group
would have higher
health literacy
scores at 12
months compared
to the control
group.
Furthermore, it
was hypothesized
that the change in
health literacy from
6-12 months would
be greater in the

intervention group

There was no significant difference between
the intervention and control group HLQ scores
at 12 months, yet there was a significant
difference between the two groups at 6
months, with those in the control group having
higher HLQ scores than those in the
intervention group.

Being in the control group was associated with
having a higher HLQ score compared to the
intervention group, however this association

was not significant (p=0.295).

The health literacy
intervention did not
have a significant effect
on those who received
the intervention,
compared to those who
did not, but there was a
significant increase in
health literacy scores in
the intervention group
over time. This change
was most significant in
the mothers’ ability to
actively manage their
child’s health, their
social support for

health, and their ability
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compared to the

control group.

The secondary
objective: Was
there a greater
change in
health literacy
scores from 6
to 12 months
in the
intervention
group
compared to

the control

group.

e The scores at baseline were relatively high,

showing a limited potential for change over
time.

After recoding the HLQ continuous scores
according to the categorical cutoff, it was found
that being in the intervention group was
associated with a significant change in HLQ
scores from 6 to 12 months (p=0.01).

Out of the 44 questions in the HLQ
qguestionnaire, there were 5 questions which
showed as significant change over time,
between the two groups. These fell into 3
categories, namely: 1) Actively managing my
(child’s) health, 2) Social support for health

and, 3) Appraisal of health information.

to identify good
information and reliable
sources of information.
Developing and using a
health literacy
guestionnaire that is
more appropriate for
postpartum mothers in
low resource settings
well as increasing the
dosage of the
intervention, and
providing better access
to the app, may result in
a greater effect in future

studies.

1.Was there a

difference in

The hypothesis for

this study was that

While the average scores were slightly higher in

the intervention group, they were not

Mother and infant

dyads who received the
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maternal
beliefs around
PA between
the
intervention
and control
group at 12
months? Was
there a change
in beliefs from
6to 12

months?

there would be
higher maternal
beliefs, motor
affordances in the
home, time spent
active and less time
sedentary at 12
months, in the
intervention group
compared to the
control group. This
would then result
in more
opportunities for
play in the
intervention group
compared to the

control group.

significantly different between the two groups

at 12 months.

e The change in Maternal Beliefs score from 6 to

12 months was significant (p=0.00), with the
intervention group’s scores increasing on
average, 35.44 points compared to an average

of 25.7 points in the control group.

e Although not significant, the linear regression

(Table 5) showed a positive effect of the
intervention on the Maternal Beliefs Score
(coefficient =0.79, 95% Cl [-1.42; 2.99], p >
0.05). Participants in the intervention group
had an average increase of 0.79 units in the
Maternal Beliefs score compared to the control

group.

2. Was there a
difference in

time engaging

While the intervention group, on average,
engaged in more time doing PA and less time

being sedentary/ restrained or watching tv (or

intervention were found
to have an increased
opportunity for active
play compared to those
who did not.
Interventions that
provide activities that
can be implemented in
small spaces with
resources available at
home can be effective in
promoting active play in
infants in low resources

settings.
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in PA, time
spent being
sedentary/
restrained and
time spent
watching tvin
the
intervention
and control
group at 12

months?

both), than the control group, this difference
was not significant.

Although not significant, the linear regression
in Table 13 showed a negative effect of the
intervention on the time spent watching TV
(coefficient =-9.75, 95% CI [-27.01; 7.51], p >
0.05).

Participants in the intervention group had an
average decrease of 9.75 minutes watching TV
compared to the control group. When adjusted
for 6 month data, this decreased to 12.11
minutes (coefficient =-12.11, 95% CI [-29.66;

5.44], p > 0.05), although also not significant.

3.Was there a
difference in
affordances in
the home
environment
for promoting
motor

development

When comparing the affordances in the home
environment sub-scales and total score, there
was no significant difference between the
intervention and control group, except for a
higher Physical Space score (p=0.004)
(particularly outdoor space (p=0.03)
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in the
intervention
and control
group at 12
months? Was
there a change
in these
affordances
from 6to 12

months?

e There was a significant change in the AHEMDS

between 6 and 12 months, in the control group
compared to the intervention group (p=0.00).
The linear regression showed a negative (non-
significant) effect of the intervention on the
AHEMDS score (coefficient = -0.75, 95% Cl [-
1.97; 0.47], p > 0.05). When adjusted for 6
months, participants in the intervention group
showed a significant decrease of 1.53 units in
the AHEMDS score, compared to the control

group, at 12 months.

4 Was there a
difference in
opportunities
for active play
in the
intervention
and control
group at 12

months? Was

When considering the combined opportunities
for active play at 6 months, Table 22 shows that
those in the control group had significantly
higher scores (p=0.00), and therefore, more
opportunities for active play than those in the
intervention group.

The scores at 12 months were similar, but the
difference between the groups was not

significant (p=0.343).
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there a change e When looking at the change in opportunities

in these for play from 6 to 12 months, there was a
opportunities significant (p=0.001) difference between the
from 6 to 12 intervention and control group, with 34% of the
months? intervention group increasing by a point and

46% of the control group decreasing by a point.
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7.2.

Emerging themes

7.2.1. Methodological Themes

7.2.1.1.

This section describes the strengths and weaknesses of using the respective methods in each phase of
the study and well as the implications and impact of the SmartPlay study being embedded within the

PLAY study on these methods. Each phase was evaluated through the lens of the conceptual framework

for implementation fidelity (61).

Phase 1: Intervention Development

The strengths and weaknesses of using co-creation, FGDs and use of a questionnaire to measure

acceptability of the prototype specifically with regards to the SmartPlay study are further explained in

Table 31.

Table 31: Strengths and Weaknesses of Phase 1 Methodology

Developing and evaluating an intervention within a larger study

Co-creation

Focus Group Discussions

(Qualitative)

Acceptability
Questionnaire

(Quantitative)

Strengths

e Participants provided
valuable input
regarding how the
intervention should be

implemented which

e Provided insight into

the participants’ lives,
which helped to
understand their

context and

e Provided objective
measure which
considered each
aspect (construct) of

acceptability
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helped increase
feasibility of
intervention

e Added validity to
choice of activities
used for intervention
as participants had
physically completed
the activities at home

and provided feedback

environmental
constraints
Participants found the
prompts helpful to
discuss topics that they
were not very familiar
with (e.g. how the
home environment

impacts play)

e Created by
researcher using
simple language -

easier to administer

Challenges

e True co-creation
should start with all
stakeholders
conceptualizing,
planning and
delivering the
intervention together.
As the prototype had
already been planned
according to literature,
only minimal changes
could be made when

meeting with the CAG.

Due to the nature of the
topics discussed, the
FGDs required an
experienced facilitator
to guide and contain
conversations — at times
some of the concepts
were not adequately
explored.

Due to the participants
all having young babies
with them, there were
multiple interruptions,

resulting in longer FGDs

and participant fatigue.

e Although some
language could be
changed, some was
difficult to relay to
English 2" language
audiences without
changing the
meaning and nature
of the component

e |t was difficult to

create enough nuance
in each question to
ensure each
component of
acceptability was

assessed
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Implications of being embedded in the PLAY study

These FGDs were conducted as part of the PLAY study, which meant that there were other topics being
explored as part of the series of FGDs. As there was another student also based in Cape Town, we
planned two FGDs together, with the first part of the FGD discussing the SmartPlay study and the other
part discussing nutrition. At times this led to confusion between the two topics, both with the facilitator
and participants. In retrospect, if | had to plan this phase again, | would have conducted these FGDs on
separate days and perhaps included other forms of qualitative data collection such as behavioural

mapping, to encourage the participants to think “out of the box”.

Furthermore, if the financial and time resources were available, it would have been useful to have had
a longer time to co-create higher fidelity content with the CAG. As the CAG participants discussed their
preference for seeing people “who looked like them” in the intervention content, it would have been
preferable to either have them in the content videos/ infographics or have more time and resources to
create animated representatives of the group in the content videos. However, due to the resource
limitations (including my physical location not being in Johannesburg and limited time due to my own
personal lack of funding), | had to create the content videos and infographics myself with amateur
software and skills, which was not always in line with what the CAG initially suggested, and may have
limited the acceptability of, and engagement with the intervention content. Similarly, as the PLAY study
already had a structure that would be followed, there was only a certain amount of participant input
that we could incorporate, to allow the whole study to feasibly move forward e.g. some participants may
have wanted to receive breastfeeding content more often than play and development content, but all
content had to be delivered in a uniform way, which was not dependent on the topic. Despite these
limitations, | thought that we did well to have a good combination of participant preferences with our

own knowledge from literature, whilst sticking to the PLAY study structure.
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Phase 2: Intervention implementation

The strengths and weaknesses of using a mobile application for the SmartPlay Study are further

explained in Table 32.

Table 32: Strengths and weaknesses of the intervention mode of delivery

Using a mobile application

Strengths e Participants received information through a variety of mediums e.g. infographics,
videos, etc, keeping participants engaged and allowing for different learning styles
(i.e. audio, visual, etc)

e Could tailor the content to be specific to the participants and their context

e As | created the content, costs could be kept to a minimum

Challenges | e Feasibility issues as discussed in Chapter 4 (i.e. lack of access to data, electricity for
charging and how often mobiles are lost/ stolen)
e As | created the content, it was not produced at a professional level

e Similarly, as | do not have lived experience of living in Soweto, it was difficult to ensure

all content was completely context specific.

Implications of being embedded in the PLAY study

As | would not have had the funds to implement my own mobile app intervention if the SmartPlay Study
was not embedded in the PLAY study, this was a significant benefit of embedding this intervention in the
PLAY study. It was also incredibly helpful to have an established app that was initiated and managed by
the PLAY Study Primary Investigator, where my only role was to create and upload the content to the
shared database. However, as the play and development health literacy content was not the only
content being delivered via the app, this led to multiple people being in contact with the developers,
creating confusion in communication at times. This also led to a reduction in the dosage of the

intervention, which is discussed in more detail below.
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Phase 3: Intervention evaluation

The strengths and weaknesses of using the HLQ as the primary outcome measure as well as the FGDs

and questionnaire to measure feasibility of the SmartPlay study are further explained in Table 33.

Table 33: Strengths and weaknesses of Phase 3 methodology

HLQ questionnaire

Focus Group Discussions

(Qual)

Feasibility Questionnaire

(Quant)

together with other
secondary measure
guestionnaires created
room for error due to
time constraints

e Was difficult to find a
health literacy
guestionnaire which
could accurately capture

the sample’s baseline

experienced other than
the usual challenges of

facilitating FGDs

Strengths e Provided a holistic e Provided really good e Provided objective
measure of the different insight into how the measure of acceptability
components of health intervention positively of the intervention
literacy impacted the content

e Fairly easy for second participants, despite e Provided objective data
language speakers to this change not being related to access and
understand reflected in the usage of content.

guantitative data.

Challenges | e Volume of questions e No real challenges | e Difficult to know how

much the content was
engaged with, even when
it was accessed and
participants looked at it,
i.e. how much did their
health literacy change
because of engagement

with the content itself?
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and change in health

literacy

Implications of being embedded in the PLAY study

As previously mentioned, apart from its own outcome measures, the PLAY study also comprised of 3 sub
studies, which resulted in there being numerous outcome measure tools that were administered at each
follow-up point. It was therefore difficult for me to ensure quality control at all follow-ups (although this
was also impacted by me not consistently being in Johannesburg). Independent of the PLAY study,
despite the HLQ being recommended for LMICs, this measure was not appropriate for this study and
context. Some of the questions, for example, around having a Health Care Worker (HCW) that you know
by name, were not appropriate for a public health context where health users see different health
providers each time they access services. The PLAY study, and therefore the SmartPlay study, was an
ambitious, complex intervention, which had a limited budget and timeline. It was initially proposed that
the PLAY Study intervention and follow-ups would begin at birth and continue to 24 months, however
this timeline was not found to be feasible with the available resources and was then changed to 12
months. While the evidence does show the importance of active play in children from as early as the
first 6 weeks, since most children start walking around the age of 12 months, a further 12 months of the
intervention may have seen a larger effect on the opportunities for active play at 24 months. Lastly,
because of the complexity of the study, each objective included a variety of methodologies, intervention
components and outcome measures. While this allowed for a rich and in depth understanding of all the
components of the study, some of the nuance may have been missed when attempting to summarise
and fit all of the findings and analyses into one thesis. For example, one of the main anecdotal findings
from my experienced and involvement with the participants and research process, was the immense
positive impact of the social support gained from the participants being part of this study. This in turn,
may have had an impact on their ability to provide nurturing care and opportunities for play, however

this was not measured and therefore its true impact remains unknown.
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7.2.2. Empirical Themes

Why was there no effect?

From the discussion above, regarding the methods used in each phase of the study, one has to determine
whether the lack of effect was due to the choice of methodology or due to other circumstances such as
the pathways to impact. While there were some significant weaknesses in some of the methods chosen
for the study, most of these were outweighed by the strengths, and the lack of effect could not be
attributed solely to these weaknesses. As a result, we can presume that the main contributor to the lack
of effect was due to a combination of some methodological weakness as well as other pathways to
impact, which acted as potential moderators. Many of these “moderators” have been discussed in detail
in Chapter 5 and 6, however, Figure 22 provides a broader picture of what potential moderators
impacted study implementation, both in the development and implementation phase. Access to the app
(due to difficulties with software providers in providing data free content and uploading users’ profiles)
and limited dosage of the intervention (due to the health literacy content being received together with
other content as well as app access issues) were all potential moderators which impacted the potential
for participants to improve their health literacy in the designated intervention period. Furthermore,
using participants still in the PLAY study at 6 months as the SmartPlay baseline sample potentially
impacting the sample size, and choosing the HLQ as the outcome measure, as well as the lack of quality
control with questionnaire administration may have had an impact on the quality of data collected and

statistical strength of the sample.

The concept of dosage is particularly important with regards to health literacy. If we go back to Figure 1
and the WHQ's description of how health literacy is impacted by information, environments, resources
and supports, apart from the information received, individuals require strong supportive environments
to enable increased health literacy. The qualitative findings provided insight into how the participants
did not receive consistent resources or support from their health care providers and families and as a
result, would need to lean heavily on the information provided in the intervention content. If the dosage
of the health literacy content was limited, this provides further insight into why the intervention did not
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have any significant effect. Similarly, if the content was diluted because of the heavy focus on promotion
of play and development, it may have been more impactful to focus more on the constructs of health

literacy e.g. how to know if information is reliable online, how to ask health care providers questions,

etc.
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Figure 22: The 3 phases/ components of the SmartPlay Study, including potential moderators

If the study were to be repeated, | would use a similar development process but increase the dosage of
the intervention by having a longer implementation timeframe (minimum 12 months) and focus solely
on providing health literacy content, without being embedded in a larger study. | would also focus on
determining the true baseline levels of health literacy in the sample before measuring health literacy

outcomes, using a more appropriate tool that has been validated in similar contexts.
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7.3. Conceptual Frameworks

7.3.1. The Behaviour Change Wheel in intervention development and implementation

As seen in Figure 23, the original conceptual framework based on the Behaviour Change Wheel assumed
that by focusing equally on improving the caregivers’ capability, motivation and opportunity through
increased health literacy, this would result in the desired behaviour i.e. an increase in participation in

(active) play.
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Figure 23: Original conceptual framework (based on behaviour change wheel) (51)

However, this was not found to be the case in our population. Throughout the thesis themes around
how the differing levels of support, or lack thereof, in the caregivers’ social and physical environment

impact their ability to provide nurturing care to their infants. Therefore, there cannot be an equal focus
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on the three components and the framework needs to be looked at from a hierarchical perspective.
Other research conducted in low resource settings has found that family characteristics such as
household size and low income have a direct impact on maternal stress and self-efficacy (145).
Caregivers who do not have the opportunity to provide greater participation in play, won’t have the
motivation to increase their capability to do so. In this context, caregivers need to be provided with
further opportunities to increase their SES, earn an income through employment, receive greater social
support from their community and to live in safer environments with adequate housing and access to
recreational activities. However, these factors won’t change overnight and while it is well known that
factors influencing SES are not easily modifiable, there are modifiable parent characteristics, such as self-
efficacy and knowledge, that can increase opportunities for healthier developmental outcomes in
children, through the provision of adequate support (146). The qualitative work in the SmartPlay study
provided excellent insight into the barriers faced by mothers in this community, and was useful in
developing the intervention. However, the theme around lack of support persisted throughout the study
and it is clear that this barrier needs to be at the forefront of policy makers and implementers working
with new mothers in low-income settings. Once these opportunities for support become available, there
is a shift from a feeling of despair or hopelessness to hope and potential for change, thereby increasing
motivation, and encouraging a desire to increase individual capabilities (such as levels of health literacy)
which may lead to greater behaviour change. The change points in the framework should be around
providing opportunities in the social and community environment, which will then cascade down to the

individual change in behaviour, as proposed in Figure 24.
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Figure 24: Revised hierarchical conceptual framework (based on behaviour change wheel) (51)

7.3.2. Acceptability framework

The acceptability framework created by Sekhon et al. was chosen as the framework to determine the
acceptability of the initial prototype (discussed in chapter 3) and the play and development intervention
content (discussed in chapter 4). While this was a useful way to determine the components of
acceptability and to have a concrete measure of acceptability, it was difficult to determine whether each
component truly captured what it was intended to measure, largely due to a) the complexity of the
concept of each component, b) the similarity between some of the components, and c) the potential
language barrier. An example would be the “ethicality” component or the “extent to which the
intervention has good fit with an individual’s value system”. While in theory this is an important concept,
it was difficult to ask in a way that was understood by the participants from our local context. However,
this was not specific to our context alone. My colleague and | were asked about how our participants

handled the ethicality concept when we presented at the 2024 International Society for Behavioural
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Nutrition and Physical Activity (ISBNPA) conference, as the individual asking the question had found it

difficult to communicate with individuals from low-income communities in the United States.

7.3.3. UK MRC framework for developing and evaluating complex interventions

The UK MRC framework for developing and evaluating complex interventions was a very helpful and
appropriate framework to use for developing, implementing and evaluating the SmartPlay intervention
(48). However, as the SmartPlay Study was embedded within an even more complex trial, the PLAY
Study, it was difficult to consistently revisit the core elements of the framework throughout the process
(described in Figure 2). However, the Pl of the PLAY study, as well as the DPHRU in which the study was
based, had extensive experience of working in Soweto and had a good understanding of the context in
which the study was conducted. Another strength was setting up and engaging with stakeholders, i.e.
the CAG, when developing the study and throughout, to make sure the intervention was acceptable and
feasible within the context. | personally focused on considering the economic context in which the
participants lived, by promoting play through the use of recycled materials and common objects found
at home. However, due to the SmartPlay Study being embedded in a larger study, it was difficult to refine
the intervention as we went along, as there were certain structures that were in place to ensure
consistent provision of the content. However, these learnings can be used for future implementation

studies using the same framework.

7.4. Research Implications

7.4.1. Methodological implications

While this thesis set out to determine whether an intervention aimed at improving maternal health
literacy had an effect, it has instead provided valuable learnings around methodology used for
intervention development, implementation and evaluation. These findings show the importance of using
suitable methodological frameworks right through from conception of the intervention to evaluation,
which consider the context and engage with stakeholders, ideally through co-creation. Furthermore,
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while an intervention can be 100% acceptable and feasible, the desired effect may never be achieved
due to external factors that need to be fully understood and considered by researchers before
implementation begins. These findings also show the importance of using an implementation fidelity
framework to evaluate reasons and identify external factors that may hinder behaviour change, so as to
not repeat similar mistakes in future work and to provide guidance to other researchers implementing
complex interventions in similar settings. Furthermore, it is important to determine the baseline levels
of the outcome being measured, to avoid seeing no change in behaviour due to an incorrect hypothesis

(which may have been the case in this population due to their high baseline health literacy scores).

7.4.3. Implications for the field

The findings of this thesis are an important contribution to the scientific community as they provide
important recommendations around encouraging behaviour change in mothers with infants, who are
heavily impacted by their social, physical and fiscal environments, thereby reducing their agency and
resources available for providing opportunities for play, development and growth of their children. It
was clear that this study’s intervention was highly acceptable to the participants, however it is important
that future interventions consider the feasibility issues discussed in this thesis before implementing a
similar intervention, particularly if using a mobile app. With regards to health literacy, future
interventions need to consider having a large enough “dosage” of information and content to see

significant change over time.

7.4.4. Implications for policy or public health practitioners

One of the main themes that has emerged from this work is how an infant and their caregiver are part
of a much larger environment which impacts the caregiver’s ability to provide nurturing care. Therefore,
focusing solely on the caregivers’ individual capabilities and skills cannot ensure that the needs of infants
and young children will be sufficiently met (24). In the FGDs with the CAG and intervention group
mothers, the same theme was consistently discussed: the caregivers’ significant need for more support
from their family, friends, community and service providers.
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At a facility level (e.g. primary health care clinics in Soweto), it is imperative that these findings are
disseminated to the HCWs working with caregivers and new mothers, many of whom are caregivers
themselves. While HCWs experience high volumes of patients, low resources and at times, burnout,
there needs to be a collective effort supported by management and the DOH to encourage supportive
and judgement free health care and advice to caregivers seeking more information. Providing empathic,

patient centred care also needs to be incorporated into HCW training.

In South Africa, the Children’s Act mandates various interventions which aim to support positive
parenting (147). At a national level, the South African National Integrated ECD Policy (NIECD Policy)
highlights the importance of parenting support as part of a comprehensive package of ECD services for
young children (24). Therefore, in theory, there is sufficient focus on providing support to caregivers in
the various policies which aim to encourage nurturing care in ECD environments. However, in practice
there are barriers to implementation which need to be addressed before these policies can take full
effect. For example, previous research in South Africa has shown that a lot of focus is on keeping children
safe, which may result in harsh parenting practices instead of encouraging engagement in safe play as a
family (24). Similarly, due to concerns around safety, most South African children play inside the house,
where historically children played outside and were ‘raised by the community’ and relied less on adults
to provide opportunities for play (24). This is further reiterated by the WHQ'’s enabling environments for
nurturing care framework (figure 25), which shows that by providing comprehensive support, through
improving capabilities, empowering communities, providing supportive services and implementing
enabling policies, only then will it be possible for caregivers to provide nurturing care for their young

children (24) (75).
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Figure 25: WHO enabling environments for nurturing care (24)

7.4.5. Implications for caregivers

A continuous theme that is often mentioned in the literature is the importance of providing maternal
and child health services which are supportive, consistent, acceptable, appropriate and accessible to all
individuals who need them, particularly in the South African public sector where this is often reported
to not being the case. As many caregivers do not have high levels of health literacy, HCWs and ECD
providers need to adapt their service provision to ensure that caregivers have reliable and simple
information to promote growth and development in their infants. As supported in the 2025 Child Gauge,
ECD policies need to be integrated across sectors to see meaningful changes in South African child health
(24). While important advances have been made in encouraging nurturing care and support in the early
years, the results of this thesis provide further practical examples of supporting caregivers e.g. making
toys, encouraging active play in small spaces, in providing optimal care which will see positive results in

the years to come.
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7.5. Future research plans

One of the important findings from this thesis is that there is a need for a valid and reliable maternal
health literacy questionnaire that can be used in low- and middle-income settings, with individuals who
have lower functional literacy levels and where English is not the predominant first language. Similarly,
the development of a measure determining an infant/ small child’s opportunities (and barriers) for active

play would also be of benefit within this same population group.

To create the health literacy questionnaire, we (the research team) will search the literature for all health
literacy questionnaires validated for use with a) mothers and/or b) in low literate population and use
similar questions to create our questionnaire. This will need to be checked by an expertin the field before
piloting it ourselves (to check grammar, understanding of questions, etc.) (148). The questions will then
be piloted with a sample from the target population, cleaned and entered into Stata where a Principal
Component Analysis (PCA) can be done to determine which factors are being measured by the questions,
after which these questions can be grouped together (148). The internal validity of the questions will be
tested using Cronbach’s Alpha. The questionnaire can then be piloted again to complete the validation
process (148). A similar process will be used when creating an “opportunities for active play” score,
however this may take a bit longer to refine as this is a fairly novel concept and there is limited literature

to draw from.

7.6. Limitations

While the limitations of each component of the study have been discussed in detail, there are some
limitations that are specific to this PhD in particular. The PLAY study was a complex intervention with
many different components needing to be delivered/ administered at each study visit. Having two RAs
working on each group would have allowed greater capacity to carry out all the intervention components
and troubleshoot difficulties with accessing the app, etc., however the budget did not allow for further
human resources to be added as the study progressed. Furthermore, | was unable to source salary

support during my PhD, which would have allowed me to complete the PhD full time and to spend more
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time in Johannesburg conducting data collection. However, due to COVID and my age, options for PhD

funding were limited and | completed the PhD whilst working full time in Cape Town.

7.7. Personal Reflections

While a PhD is known to be a challenging experience, there are a number of personal lessons learned
from the whole process. As | have not had a “linear” route to where | am now, before starting the PhD |
was often despondent about my roles as research coordinator and manager, as they were seen as a
means to an end, however when | started my PhD | realized that | had developed many skills required
for managing a research project and this allowed me to focus primarily on the “academic” part of the
research e.g. research analysis, writing, etc. This has helped me to “trust the process” more, knowing
that all skills can be used at some point, even if you are not where you are wanting to be in your career

at that very moment.

| have always had an interest in mobile health, as my main research interest started with finding out how
to increase access to healthcare after seeing so many barriers in my clinical work in South Africa.
However, this project gave me valuable insight and experience in what is feasible and acceptable in a
low resource setting and digital health has now become one of my main focuses in my current role as a
socio-behavioural researcher. Lastly, this project has provided experience in planning, executing and
evaluating behaviour change interventions, something that | now routinely use in my current role, and

presume will continue to use in my future work.

7.8. Conclusion

While using theory to plan and develop interventions is important, researchers should not
underestimate the potential challenges faced during the implementation phase of the intervention.
It is imperative for researchers conducting complex interventions to pilot and test an intervention
with a participant group from the same context, to attempt to counteract issues around adherence,
outcome measure tools, dosage and acceptability, prior to implementing an intervention. Lastly,
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adequate budgeting for a study can be one of the key factors determining whether it is a success or
failure. One can have a perfect plan, but without the required funding, this can impact data
collection, findings and most importantly, the outcome in populations which would stand to benefit

the most from the intervention.

186



8. References

10.

11.

12.

13.

Nutbeam D, Lloyd JE. Understanding and Responding to Health Literacy as a Social Determinant of
Health. Annu Rev Public Health [Internet]. 2021;42:159-73. Available from:
https://doi.org/10.1146/annurev-publhealth-

World Health Organisation. Health Literacy Toolkit [Internet]. Vol. 1, Health Information Systems.
2015. Available from:
http://www.searo.who.int/entity/healthpromotion/documents/hl_tookit/en/

Nielsen-Bohlman Lynn, Panzer AM., Kindig DA. Health literacy : a prescription to end confusion.
National Academies Press; 2004. 345 p.

NIHR Evidence. Health information: are you getting your message across? 2022.

Keene Woods N, Ali U, Medina M, Reyes J, Chesser AK. Health Literacy, Health Outcomes and
Equity: A Trend Analysis Based on a Population Survey. J Prim Care Community Health. 2023 Jan
1;14.

Neto N, Ramos V, Kielmann K, Do M, Martins RO. Health literacy in African countries: a scoping
review. 2023; Available from: https://doi.org/10.21203/rs.3.rs-3156619/v1

van Rensburg ZJ. Levels of health literacy and English comprehension in patients presenting to
South African primary healthcare facilities. Afr J Prim Health Care Fam Med. 2020 Mar 1;12(1).

Khuluvhe M, Ganyaupfu EM. Highest Level of Educational Attainment in South Africa. [Internet].
Pretoria; 2022. Available from: https://www.brookings.edu/wp-
content/uploads/2016/07/pricewepay_chapter.pdf

Jiregna B, Amare M, Dinku M, Nigatu D, Desalegn D. Women Health Literacy and Associated
Factors on Women and Child Health Care in llu Ababor Public Health Facilities, Ethiopia. Int J
Womens Health. 2024;16:143-52.

Oflu A, Yalgin SS. Relations of maternal health literacy and parenting practices with early
childhood development: a cross-sectional study. Int J Environ Health Res. 2024 Mar 3;34(3):1540—-
50.

DeWalt DA, Hink A. Health Literacy and Child Health Outcomes: A Systematic Review of the
Literature. Pediatrics. 2009 Nov 1;124(Supplement_3):5265-74.

Hernandez-Mekonnen R, Duggan EK, Oliveros-Rosen L, Gerdes M, Wortham S, Ludmir J, et al.
Health Literacy in Unauthorized Mexican Immigrant Mothers and Risk of Developmental Delay in
their Children. J Immigr Minor Health. 2016 Oct 1;18(5):1228-31.

Oflu A, Yalcin SS. Exploring the interplay: Maternal electronic health literacy and its impact on
early childhood development and parenting practices. Child Care Health Dev. 2024 May 1;50(3).

187



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Dickson DB. MATERNAL HEALTH LITERACY AND PHYSICAL FITNESS IN EARLY MOTHERHOOD, CHILD
MOTOR DEVELOPMENT, AND HOME AFFORDANCES. 2012.

Lee JY, Murry N, Ko J, Kim MT. Exploring the Relationship between Maternal Health Literacy,
Parenting Self-Efficacy, and Early Parenting Practices among Low-Income Mothers with Infants. J
Health Care Poor Underserved. 2018;29(4):1455-71.

Bello CB, Esan DT, Akerele SA, Fadare RI. Maternal health literacy, utilisation of maternal
healthcare services and pregnancy outcomes among newly delivered mothers: A cross-sectional
study in Nigeria. Public Health in Practice. 2022 Jun 1;3.

Porr C, Drummond J, Richter S. Health Literacy as an Empowerment Tool for Low-Income
Mothers. Vol. 29, Source: Family and Community Health.

UNICEF. Learning through play Strengthening learning through play in early childhood education
programmes in support of 2 Learning through play Strengthening learning through play in early
childhood education programmes [Internet]. 2018. Available from: www.unicef.org/publications

Miquelote AF, Santos DCC, Cacola PM, Montebelo Ml de L, Gabbard C. Effect of the home
environment on motor and cognitive behavior of infants. Infant Behav Dev. 2012 Jun;35(3):329—-
34.

Trawick-Smith J. The Physical Play and Motor Development of Young Children: A Review of
Literature and Implications for Practice. 2014.

Prioreschi A, Wrottesley SV, Slemming W, Cohen E, Norris SA. A qualitative study reporting
maternal perceptions of the importance of play for healthy growth and development in the first
two years of life. BMC Pediatr. 2020 Sep 9;20(1).

Rangasami J, Naeser G, Biersteker Statistician L, Jonker G, Arnott L, Farlane L, et al. A STUDY ON
KNOWLEDGE, ATTITUDES AND PRACTICES OF PARENTS/PRIMARY CAREGIVERS WITH CHILDREN
FROM BIRTH TO SIX YEARS OLD REGARDING THE IMPORTANCE OF PLAY IN EARLY LEARNING:
EXECUTIVE SUMMARY [Internet]. 2023. Available from: www.impactconsulting.co.za

WHO. Improving Early Childhood : WHO Guideline [Internet]. 2020 [cited 2022 Jan 8]. Available
from:
https://www.who.int/maternal_child_adolescent/child/Improving_Early Childhood_Developmen
t_WHO_Guideline_Summary__.pdf

Slemming W, Biersteker L, Lake L. South African Child Gauge 2024 [Internet]. 2024. Available from:
www.childrencount.uct.ac.za.

Index Report Thrive by five [Internet]. Available from: www.thrivebyfive.co.za

Ginsburg KR, Shifrin DL, Broughton DD, Dreyer BP, Milteer RM, Mulligan DA, et al. The importance
of play in promoting healthy child development and maintaining strong parent-child bonds.
Pediatrics. 2007 Jan;119(1):182-91.

188



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Draper CE, Tomaz SA, Biersteker L, Cook CJ, Couper J, De Milander M, et al. The South African 24-
hour movement guidelines for birth to 5 years: An integration of physical activity, sitting behavior,
screen time, and sleep. J Phys Act Health. 2020;17(1):109-19.

Nutbeam D, McGill B, Premkumar P. Improving health literacy in community populations: A
review of progress. Health Promot Int. 2018 Oct 1;33(5):901-11.

Jacobs RJ, Lou JQ, Ownby RL, Caballero J. A systematic review of eHealth interventions to improve
health literacy. Vol. 22, Health Informatics Journal. SAGE Publications Ltd; 2016. p. 81-98.

Walters R, Leslie SJ, Polson R, Cusack T, Gorely T. Establishing the efficacy of interventions to
improve health literacy and health behaviours: A systematic review. BMC Public Health. 2020 Jun
30;20(1).

Nawabi F, Krebs F, Lorenz L, Shukri A, Alayli A, Stock S. Health Literacy among Pregnant Women in
a Lifestyle Intervention Trial. Int J Environ Res Public Health. 2022 May 1;19(10).

Zibellini J, Muscat DM, Kizirian N, Gordon A. Effect of health literacy interventions on pregnancy
outcomes: A systematic review. Women and Birth. 2021 Mar 1;34(2):180-6.

Cheng GZ, Chen A, Xin Y, Ni QQ. Using the teach-back method to improve postpartum maternal-
infant health among women with limited maternal health literacy: a randomized controlled study.
BMC Pregnancy Childbirth. 2023 Jan 9;23(1):13.

Melwani S, Cleland V, Patterson K, Nash R. A scoping review: global health literacy interventions
for pregnant women and mothers with young children. Health Promot Int. 2022 Apr 1;37(2).

Lau YK, Cassidy T, Hacking D, Brittain K, Haricharan HJ, Heap M. Antenatal health promotion via
short message service at a Midwife Obstetrics Unit in South Africa: A mixed methods study. BMC
Pregnancy Childbirth. 2014 Aug 21;14(1).

Cassidy S, Okwose N, Scragg J, Houghton D, Ashley K, Trenell MI, et al. Assessing the feasibility and
acceptability of Changing Health for the management of prediabetes: Protocol for a pilot study of
a digital behavioural intervention. Pilot Feasibility Stud. 2019 Nov 26;5(1).

Meyer AJ, Armstrong-Hough M, Babirye D, Mark D, Turimumahoro P, Ayakaka |, et al.
Implementing mhealth interventions in a resource-constrained setting: Case study from Uganda.
JMIR Mhealth Uhealth. 2020 Jul 1;8(7).

Hurt K, Walker RJ, Campbell JA, Egede LE. mHealth Interventions in Low and Middle-Income
Countries: A Systematic Review. Glob J Health Sci. 2016 Jan 21;8(9):183.

van Heerden A, Sen D, Desmond C, Louw J, Richter L. App-supported promotion of child growth
and development by community health workers in kenya: Feasibility and acceptability study. JMIR
Mhealth Uhealth. 2017 Dec 1;5(12).

Aranda-Jan CB, Mohutsiwa-Dibe N, Loukanova S. Systematic review on what works, what does not
work and why of implementation of mobile health (mHealth) projects in Africa. BMC Public
Health. 2014 Feb 21;14(1).

189



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Amoakoh-Coleman M, Borgstein ABJ, Sondaal SFV, Grobbee DE, Miltenburg AS, Verwijs M, et al.
Effectiveness of mHealth interventions targeting health care workers to improve pregnancy
outcomes in low- and middle-income countries: A systematic review. J Med Internet Res. 2016
Aug 1;18(8).

UNICEF. Mobile health technologies (Mhealth) engAgling, connecTing, ReSponding — BoTH fASTeR
And SMARTeR. 2017.

Klingberg S, Motlhatlhedi M, Mabena G, Mooki T, Verdezoto N, Densmore M, et al. “Must you
make an app?” A qualitative exploration of socio-technical challenges and opportunities for
designing digital maternal and child health solutions in Soweto, South Africa. PLOS Global Public
Health. 2022 Dec 1;2(12).

Roberts N, Mostert |, Plaatjies LA. Measuring Knowledge Gains in an SMS m-Learning Intervention:
The Case of ChildConnect South Africa. In: Advances in Intelligent Systems and Computing.
Springer Science and Business Media Deutschland GmbH; 2021. p. 69-80.

Coleman J, Eriksen J, Black V, Thorson A, Hatcher A. The Mobile Alliance for Maternal Action Text
Message—Based mHealth Intervention for Maternal Care in South Africa: Qualitative User Study.
JMIR Hum Factors. 2020;7(2).

Mbunge E, Sibiya MN. Mobile health interventions for improving maternal and child health
outcomes in South Africa: a systematic review. Global Health Journal. KeAi Communications Co.;
2024.

Moller AC, Merchant G, Conroy DE, West R, Hekler E, Kugler KC, et al. Applying and advancing
behavior change theories and techniques in the context of a digital health revolution: proposals
for more effectively realizing untapped potential. ) Behav Med. 2017 Feb 1;40(1):85-98.

Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A new framework for
developing and evaluating complex interventions: Update of Medical Research Council guidance.
The BMJ. 2021 Sep 30;374.

Longworth GR, Goh K, Agnello DM, Messiha K, Beeckman M, Zapata-Restrepo JR, et al. A review of
implementation and evaluation frameworks for public health interventions to inform co-creation:
a Health CASCADE study. Vol. 22, Health Research Policy and Systems. BioMed Central Ltd; 2024.

Longworth GR, Erikowa-Orighoye O, Anieto EM, Agnello DM, Zapata-Restrepo JR, Masquillier C, et
al. Conducting co-creation for public health in low and middle-income countries: a systematic
review and key informant perspectives on implementation barriers and facilitators. Vol. 20,
Globalization and Health. BioMed Central Ltd; 2024.

Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for characterising
and designing behaviour change interventions. Implementation Science. 2011 Dec 23;6(1):42.

Davis R, Campbell R, Hildon Z, Hobbs L, Michie S. Theories of behaviour and behaviour change
across the social and behavioural sciences: a scoping review. Health Psychol Rev. 2015 Aug
7;9(3):323-44.

190



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Michie S. The Behaviour Change Wheel: a new method for characterising and designing behaviour
change interventions. 2015.

Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for
implementation research: Conceptual distinctions, measurement challenges, and research
agenda. Administration and Policy in Mental Health and Mental Health Services Research. 2011
Mar;38(2):65—-76.

Ginsburg AS, Agyemang CT, Ambler G, Delarosa J, Brunette W, Levari S, et al. MPneumonia, an
innovation for diagnosing and treating childhood pneumonia in low-resource settings: A
feasibility, usability and acceptability study in Ghana. PLoS One. 2016 Oct 1;11(10).

Brooke-Sumner C, Petersen |, Asher L, Mall S, Egbe CO, Lund C. Systematic review of feasibility
and acceptability of psychosocial interventions for schizophrenia in low and middle income
countries. BMC Psychiatry. 2015 Feb 12;15(1).

Klingberg S, Motlhatlhedi M, Mabena G, Mooki T, Verdezoto N, Densmore M, et al. “Must you
make an app?” A qualitative exploration of socio-technical challenges and opportunities for
designing digital maternal and child health solutions in Soweto, South Africa. Leslie HH, editor.
PLOS Global Public Health [Internet]. 2022 Dec 5;2(12):e0001280. Available from:
https://dx.plos.org/10.1371/journal.pgph.0001280

Muke SS, Shrivastava RD, Mitchell L, Khan A, Murhar V, Tugnawat D, et al. Acceptability and
feasibility of digital technology for training community health workers to deliver brief
psychological treatment for depression in rural India. Asian J Psychiatr. 2019 Oct;45:99-106.

Tomlinson M, Rotheram-Borus MJ, Swartz L, Tsai AC. Scaling Up mHealth: Where Is the Evidence?
PLoS Med. 2013;10(2).

Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: An overview of
reviews and development of a theoretical framework. BMC Health Serv Res. 2017 Jan 26;17(1).

Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual framework for
implementation fidelity. Implementation Science. 2007;2(1).

Prioreschi A, Pearson R, Richter L, Bennin F, Theunissen H, Cantrell SJ, et al. Protocol for the PLAY
Study: a randomised controlled trial of an intervention to improve infant development by
encouraging maternal self-efficacy using behavioural feedback. BMJ Open. 2023 Mar
7;13(3):e064976.

Creswell J. Research Design: Qualitative, Quantitative and Mixed Methods Design. SAGE
publications; 2009.

South African Statistics Department. Mid-year population estimates 2024 [Internet]. 2024 Jul.
Available from: www.statssa.gov.za,info@statssa.gov.za,Tel+27123108911

Modiba M, Ndlovu T, Musiyandaka D, Khanyile S, Semu T. Unemployment in Gauteng.
Johannesburg; 2024 Jul.

191



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

University of Cape Town. Statistics on children in South Africa. 2024. Child Poverty.
Britannica. www.britannica.com. 2025. Johannesburg, South Africa.
Google. Google maps. 2025. Gauteng Province.

University of Witwatersrand. MRC/Wits Developmental Pathways for Health Research Unit
(DPHRU) [Internet]. 2024 [cited 2025 Feb 25]. Available from: MRC/Wits Developmental Pathways
for Health Research Unit (DPHRU)

South African History Online. South African History Online. 2024. Soweto, Johannesburg.

Prioreschi A, Ware LJ, Draper CE, Lye S, Norris SA. Contextualising individual, household and
community level factors associated with sugar-sweetened beverage intake and screen time in
Soweto, South Africa. J Hunger Environ Nutr. 2022;

Unknown. Chris Hani Baragwanath Hospital. 2024. General Information.
SA venues. www.SA-venues.come. 2013. Soweto Map.

Prioreschi A, Pearson R, Richter L, Bennin F, Theunissen H, Cantrell SJ, et al. Protocol for the PLAY
Study: A randomised controlled trial of an intervention to improve infant development by
encouraging maternal self-efficacy using behavioural feedback. BMJ Open. 2023 Mar 7;13(3).

World Health Organisation, World Bank, UNICEF. NURTURING CARE FOR EARLY CHILDHOOD
DEVELOPMENT. 2018.

Scientific Council on the Developing Child N, National Forum on Early Childhood Policy the. The
foundations of lifelong health are Built in early childhood [Internet]. 2010. Available from:
http://www.developingchild.harvard.edu

UNICEF, WHO, World Bank Group. Levels and trends in child malnutrition [Internet]. 2021 [cited
2022 Jan 7]. Available from: https://www.who.int/publications/i/item/9789240025257

Crumbley CA, Ledoux TA, Johnston CA. Physical Activity During Early Childhood: The Importance of
Parental Modeling. Am J Lifestyle Med. 2020 Jan 1;14(1):32-5.

Carson V, Zhang Z, Predy M, Pritchard L, Hesketh KD. Longitudinal associations between infant
movement behaviours and development. International Journal of Behavioral Nutrition and
Physical Activity. 2022 Dec 1;19(1).

Attride-Stirling J. Thematic networks: an analytic tool for qualitative research. Qualitative
Research. 2001 Dec 7;1(3):385—-405.

SA Department of Health. Road to Health Booklet. 2022.

Sharif S. Rural Mothers’ Perceptions of Play in Children’s Learning and Development in Bangladesh
[Internet]. 2016. Available from: https://www.researchgate.net/publication/308324769

192



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Koshy B, Karthikeyan A, Bose A, Roshan R, Ramanujam K, Mohan VR, et al. Home environment:
Short-term trends and predictors in early childhood from an Indian community birth cohort. Child
Care Health Dev. 2021 May 1;47(3):336—48.

Amnesty International. Struggle for maternal health: Barriers to antenatal care in South Africa.
2014.

Mgawadere F, Shuaibu U. Enablers and Barriers to Respectful Maternity Care in Low and Middle-
Income Countries: A Literature Review of Qualitative Research. Int J Clin Med. 2021;12(05):224—-
49,

Grant M, Wilford A, Haskins L, Phakathi S, Mntambo N, Horwood CM. Trust of community health
workers influences the acceptance of community-based maternal and child health services. AfrJ
Prim Health Care Fam Med. 2017;9(1).

Geldsetzer P, Vaikath M, De Neve JW, Bossert TJ, Sibandze S, Mkhwanazi M, et al. Distrusting
community health workers with confidential health information: A convergent mixed-methods
study in Swaziland. Health Policy Plan. 2017 Jul 1;32(6):882-9.

Silal SP, Penn-Kekana L, Harris B, Birch S, Mcintyre D. Exploring inequalities in access to and use of
maternal health services in South Africa [Internet]. Vol. 12, BMC Health Services Research. 2012.
Available from: http://www.biomedcentral.com/1472-6963/12/120

Pickles C. Eliminating abusive ‘care’: A criminal law response to obstetric violence in South Africa.
South African Crime Quarterly. 2015 Dec 18;54(0):5.

Institute for Security Studies. Who gets kidnapped in SA? 2022.
Childsafe SA. 2019 Childhood Injury Data Report.

Liang CY, Chen CL, Chou LT, Chang CJ, Chung CY. Effects of home environment on changes in the
motor development for typical-development infants and toddlers. Ann Phys Rehabil Med. 2018
Jul;61:e554-5.

Niemisto D, Finni T, Haapala EA, Cantell M, Korhonen E, Sadkslahti A. Environmental correlates of
motor competence in children-the skilled kids study. Int J Environ Res Public Health. 2019 Jun
1;16(11).

Russell D, Kriel H, Joubert G, Goosen Y. Prone positioning and motor development in the first 6
weeks of life. South African Journal of Occupational Therapy. 2009;39(1).

Ware LJ, Kim AW, Prioreschi A, Lukhanyo -, Nyati H, Taljaard W, et al. Social vulnerability, parity
and food insecurity in urban South African young women: the healthy life trajectories initiative
(HeLTI) study. J Public Health Policy [Internet]. 123AD [cited 2023 Sep 5];42:373—-89. Available
from: https://doi.org/10.1057/s41271-021-00289-8

Draper CE, Cook CJ, Redinger S, Rochat T, Prioreschi A, Rae DE, et al. Cross-sectional associations
between mental health indicators and social vulnerability, with physical activity, sedentary

193



97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

behaviour and sleep in urban African young women. International Journal of Behavioral Nutrition
and Physical Activity. 2022 Dec 1;19(1).

Slattery P, Saeri AK, Bragge P. Research co-design in health: A rapid overview of reviews. Vol. 18,
Health Research Policy and Systems. BioMed Central Ltd.; 2020.

Timmons BW, Leblanc AG, Carson V, Gorber SC, Dillman C, Janssen |, et al. Systematic review of
physical activity and health in the early years (aged 0-4 years). Applied Physiology, Nutrition and
Metabolism. 2012 Aug;37(4):773-92.

Osborn C. The Mechanisms Linking Health Literacy to Behavior and Health Status. Am J Health
Behav. 2011;35(1).

Lee EY, Shih AC, Tremblay MS. Exploring the world of active play: A comprehensive review of
global surveillance and monitoring of active play based on the global matrix data. Vol. 22, Journal
of Exercise Science and Fitness. Elsevier (Singapore) Pte Ltd; 2024. p. 254-65.

Bennin F, Theunissen H, Norris SA, Prioreschi A. Determining the perceived acceptability of an
intervention designed to improve health literacy around developmentally appropriate play during
infancy, with a community advisory group of mothers, in Soweto, South Africa. Robinson J, editor.
PLOS Global Public Health [Internet]. 2024 Aug 29;4(8):e0002233. Available from:
https://dx.plos.org/10.1371/journal.pgph.0002233

Dumville JC, Torgerson DJ, Hewitt CE. Reporting attrition in randomised controlled trials
[Internet]. Vol. 332, BMJ. 2006. Available from: www.safehip.com

Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The grounded psychometric
development and initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health.
2013;13(1).

Cacola PM, Gabbard C, Montebelo MIL, Santos DCC. Further Development and Validation of the
Affordances in the Home Environment for Motor Development-Infant Scale (AHEMD-IS)
[Internet]. 2015. Available from: https://academic.oup.com/ptj/article/95/6/901/2686363

Hnatiuk J, Salmon J, Campbell KJ, Ridgers ND, Hesketh KD. Early childhood predictors of toddlers’
physical activity: Longitudinal findings from the Melbourne INFANT Program. International Journal
of Behavioral Nutrition and Physical Activity. 2013 Nov 5;10.

Prioreschi A, Brage S, Hesketh KD, Hnatiuk J, Westgate K, Micklesfield LK. Describing objectively
measured physical activity levels, patterns, and correlates in a cross sectional sample of infants
and toddlers from South Africa. International Journal of Behavioral Nutrition and Physical Activity.
2017 Dec 22;14(1).

Silwanah AS, Suriah S, Jafar N, Areni IS, Yusuf RA. Content and features of Mobile health (mHealth)
for mother and child nutrition in the first 1000 days of life (family based intervention): A
systematic review. Nutr Health. 2024 Oct 23;30(4):655-70.

194



108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Yadav P, Kant R, Kishore S, Barnwal S, Khapre M. The Impact of Mobile Health Interventions on
Antenatal and Postnatal Care Utilization in Low- and Middle-Income Countries: A Meta-Analysis.
Cureus. 2022 Jan 14;

Knop MR, Nagashima-Hayashi M, Lin R, Saing CH, Ung M, Oy S, et al. Impact of mHealth
interventions on maternal, newborn, and child health from conception to 24 months postpartum
in low- and middle-income countries: a systematic review. Vol. 22, BMC Medicine. BioMed Central
Ltd; 2024.

Kabongo EM, Mukumbang FC, Delobelle P, Nicol E. Explaining the impact of mHealth on maternal
and child health care in low- and middle-income countries: a realist synthesis. BMC Pregnancy
Childbirth. 2021 Dec 1;21(1).

South African National Department of Health. 2024. MomConnect.

Soepnel LM, McKinley MC, Klingberg S, Draper CE, Prioreschi A, Norris SA, et al. Evaluation of a
Text Messaging Intervention to Promote Preconception Micronutrient Supplement Use: Feasibility
Study Nested in the Healthy Life Trajectories Initiative Study in South Africa. JMIR Form Res. 2022
Aug 1;6(8).

Balaji M, Chatterjee S, Koschorke M, Rangaswamy T, Chavan A, Dabholkar H, et al. The
development of a lay health worker delivered collaborative community based intervention for
people with schizophrenia in India. BMC Health Serv Res. 2012 Dec;12(1).

Berkhout C, Berbra O, Favre J, Collins C, Calafiore M, Peremans L, et al. Defining and evaluating
the Hawthorne effect in primary care, a systematic review and meta-analysis. Vol. 9, Frontiers in
Medicine. Frontiers Media S.A.; 2022.

Miles LM, Elbourne D, Farmer A, Gulliford M, Locock L, McCambridge J, et al. Bias due to
MEasurement Reactions in Trials to improve health (MERIT): Protocol for research to develop
MRC guidance. Trials. 2018 Nov 26;19(1).

Hess Engstrom A, Flink M, Lindblom S, von Koch L, Ytterberg C. Association between general self-
efficacy and health literacy among stroke survivors 1-year post-discharge: a cross-sectional study.
Sci Rep. 2024 Dec 1;14(1).

Lee JY, Murry N, Ko J, Kim MT. Exploring the relationship between maternal health literacy,
parenting self-efficacy, and early parenting practices among low-income mothers with infants. J
Health Care Poor Underserved. 2018 Nov 1;29(4):1455-71.

Indrio F, Dargenio VN, Marchese F, Giardino I, Vural M, Carrasco-Sanz A, et al. The Importance of
Strengthening Mother and Child Health Services during the First 1000 Days of Life: The Foundation
of Optimum Health, Growth and Development. Vol. 245, Journal of Pediatrics. Elsevier Inc.; 2022.
p. 254-256.€0.

Carson V, Lee EY, Hewitt L, Jennings C, Hunter S, Kuzik N, et al. Systematic review of the
relationships between physical activity and health indicators in the early years (0-4 years). BMC
Public Health. 2017 Nov 20;17(S5):854.

195



120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Eichner-Seitz N, Pate RR, Paul IM. Physical activity in infancy and early childhood: a narrative
review of interventions for prevention of obesity and associated health outcomes. Front
Endocrinol (Lausanne). 2023 May 24;14.

Bhadoria A, Sahoo K, Sahoo B, Choudhury A, Sufi N, Kumar R. Childhood obesity: Causes and
consequences. ) Family Med Prim Care. 2015;4(2):187.

Batterham RW, Buchbinder R, Beauchamp A, Dodson S, Elsworth GR, Osborne RH. The OPtimising
HEalth LiterAcy (Ophelia) process: study protocol for using health literacy profiling and community
engagement to create and implement health reform [Internet]. 2014. Available from:
http://www.biomedcentral.com/1471-2458/14/694

StataCorp. Stata Statistical Software: Release 18. . College Station, TX: StataCorp LLC; 2023.

Melwani S, Cleland V, Patterson K, Nash R. A scoping review: global health literacy interventions
for pregnant women and mothers with young children. Health Promot Int. 2022 Apr 1;37(2).

Lau YK, Cassidy T, Hacking D, Brittain K, Haricharan HJ, Heap M. Antenatal health promotion via
short message service at a Midwife Obstetrics Unit in South Africa: A mixed methods study. BMC
Pregnancy Childbirth. 2014 Aug 21;14(1).

Cantrell SJ, Pearson RP, Prioreschi A. Maternal perspectives on poor mental health and the impact
on mother-infant relationshops. Journal of reproductive and infant psychology (in review).

Elsworth GR, Beauchamp A, Osborne RH. Measuring health literacy in community agencies: a
Bayesian study of the factor structure and measurement invariance of the health literacy
questionnaire (HLQ). BMC Health Serv Res. 2016 Sep 22;16(1):1-14.

Beauchamp A, Buchbinder R, Dodson S, Batterham RW, Elsworth GR, McPhee C, et al. Distribution
of health literacy strengths and weaknesses across socio-demographic groups: A cross-sectional
survey using the Health Literacy Questionnaire (HLQ). Vol. 15, BMC Public Health. BioMed Central
Ltd.; 2015.

Lee H, Lori J. Scoping Review: Valid and Reliable Health Literacy Assessment Tools Used in Low-
and Middle-Income Countries. J Nurs Meas. 2020;

Li W, Han LQ, Guo YJ, Sun J. Using WeChat official accounts to improve malaria health literacy
among Chinese expatriates in Niger: an intervention study. Malar J. 2016 Nov 24;15(1):1-13.

Zhuang R, Xiang Y, Han T, Yang GA, Zhang Y. Cell phone—based health education messaging
improves health literacy. Afr Health Sci. 2016 Mar 1;16(1):311-8.

TSAI TI, LEE SYD, YU WR. Impact of a Problem-Based Learning (PBL) Health Literacy Program on
Immigrant Women’s Health Literacy, Health Empowerment, Navigation Efficacy, and Health Care
Utilization. J Health Commun. 2018 Apr 3;23(4):340-9.

Marimwe C, Dowse R. Health literacy test for limited literacy populations (HELT-LL): Validation in
South Africa. Cogent Med. 2019 Jan 1;6(1):1650417.

196



134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

Piirtola M, Kaprio J, Waller K, Heikkila K, Koskenvuo M, Svedberg P, et al. Leisure-time physical
inactivity and association with body mass index: A Finnish Twin Study with a 35-year follow-up. Int
J Epidemiol. 2017 Feb 1;46(1):116-27.

Tremblay M, Gray C, Babcock S, Barnes J, Bradstreet C, Carr D, et al. Position Statement on Active
Outdoor Play. Int J Environ Res Public Health. 2015 Jun 8;12(6):6475-505.

Cacola P, Gabbard C, Santos DCC, Batistela ACT. Development of the affordances in the home
environment for motor development-Infant scale. Pediatrics International. 2011 Dec;53(6):820-5.

Jones RA, Hinkley T, Okely AD, Salmon J. Tracking Physical Activity and Sedentary Behavior in
Childhood. Am J Prev Med. 2013 Jun;44(6):651-8.

Bruijns BA, Truelove S, Johnson AM, Gilliland J, Tucker P. Infants’ and toddlers’ physical activity
and sedentary time as measured by accelerometry: A systematic review and meta-analysis. Vol.
17, International Journal of Behavioral Nutrition and Physical Activity. BioMed Central Ltd.; 2020.

MOIR C, MEREDITH-JONES K, TAYLOR BJ, GRAY A, HEATH ALM, DALE K, et al. Early Intervention to
Encourage Physical Activity in Infants and Toddlers. Med Sci Sports Exerc. 2016 Dec;48(12):2446—
53.

Downing KL, Hnatiuk JA, Hinkley T, Salmon J, Hesketh KD. Interventions to reduce sedentary
behaviour in 0-5-year-olds: A systematic review and meta-analysis of randomised controlled
trials. Vol. 52, British Journal of Sports Medicine. BMJ Publishing Group; 2018. p. 314-21.

Moir C, Meredith-Jones K, Taylor BJ, Gray A, Heath ALM, Dale K, et al. Early Intervention to
Encourage Physical Activity in Infants and Toddlers: A Randomized Controlled Trial. Med Sci Sports
Exerc. 2016 Dec 1;48(12):2446-53.

Gross RS, Mendelsohn AL, Yin HS, Tomopoulos S, Gross MB, Scheinmann R, et al. Randomized
controlled trial of an early child obesity prevention intervention: Impacts on infant tummy time.
Obesity. 2017 May 1;25(5):920-7.

Valentini NC, de Almeida CS, Smith BA. Effectiveness of a home-based early cognitive-motor
intervention provided in daycare, home care, and foster care settings: Changes in motor
development and context affordances. Early Hum Dev. 2020 Dec 1;151.

Prince SA, Cardilli L, Reed JL, Saunders TJ, Kite C, Douillette K, et al. A comparison of self-reported
and device measured sedentary behaviour in adults: A systematic review and meta-analysis. Vol.
17, International Journal of Behavioral Nutrition and Physical Activity. BioMed Central Ltd.; 2020.

Farkas C, Valdés N. Maternal stress and perceptions of self-efficacy in socioeconomically
disadvantaged mothers: An explicative model. Infant Behav Dev. 2010 Dec;33(4):654-62.

Alper RM, Beiting M, Luo R, Jaen J, Peel M, Levi O, et al. Change the Things You Can: Modifiable
Parent Characteristics Predict High-Quality Early Language Interaction Within Socioeconomic
Status. Journal of Speech, Language, and Hearing Research. 2021 Jun 4;64(6):1992—-2004.

SA Department of Justice. CHILDREN’S ACT. 2005.

197



148. Collingridge D. Sage Research Methods Community. 2014. Validating a Questionnaire.

198



9. Appendices

Appendix A: PLAY Study Informed Consent Form (ICF)

é stuﬁ b

Smuniv?

V2.1 20/10/2022

Play Love And You (PLAY) Study: Information Sheet for Participants

Hello, my name is Dr Alessandra Prioreschi, and | am a Researcher in the Department of Paediatrics at the
University of Witwatersrand. | work in the Developmental Pathways for Health Research Unit (DPHRU) at Chris Hani
Baragwanath Academic Hospital. Together with other colleagues from the University, we are conducting research
to support new mothers in caring for their babies. We are going to be providing support for breastfeeding, mental
health, bonding with your baby, and playing with your baby so that your baby can grow and develop to their full

potential.

Before you decide if you want to take part, it is important for you to understand why the research is being
done and what it will involve. Please take time to read the following information carefully and discuss it with
others if you wish. Ask us if there is anything that is not clear or if you would like more information. Take time to

decide whether or not you wish to take part.

What is The PLAY Study?

The PLAY Study is a study designed to support women in Soweto with caring for their baby from when the baby is
born, until they are 2 years old. The support we are providing is about being a mother and caring for your baby, helping
your baby learn, breastfeeding, and your own mental health. The aim of The PLAY Study is to see if the support we

provide to you can assist with your baby’s growth and development.

What is involved if | decide to take part in The PLAY Study?

We will first ask you to finish reading this information sheet. If you are happy to participate in the research, we will

ask you to sign a consent form.
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There are two different programmes designed to support mothers in Soweto. Both programmes involve having regular
(every 2 months) contact with our research team for one year in which you will receive information and material

designed specifically to support mothers in Soweto. The material and the way this material is delivered to you will be

different in the two groups.

Group A — will receive material through:
® face-to-face meetings when we first enroll you
® mobile phone conversations or home visits

® messages and referrals from a trained health helper.

Group B — will receive material through:
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face-to-face meetings when we first enroll you
mobile phone conversations or home visits
messages and referrals

The PLAY Study mobile app

in-person assessments from a trained health helper.

How will it be decided which group you go into?

You will randomly be placed in Group A or B and you will have an equal chance of going into Group A or Group B.
You will not be able to decide which group you want to go into and will stay in the same group for the full study
period. We will give each person a unique identifying number, and will use a computer system to randomly link

your identifying numbers into either Group A or Group B.

What is involved for Group A and Group B?

For everyone (Group A and Group B)

Everyone who enrolls in this study will receive the standard Road to Health booklet as well as the Side-by-Side
services which are provided for all mothers who have had a baby, whether they are in the study or not.

Additionally, a trained health helper will spend time explaining the Road-to-Health book to you and teach you about
some of the important things to know as a new mother.

You will also be contacted telephonically or in person every 2 months to check in on how you and baby are doing, and
if you need extra support, you will be referred to the required health care facilities or available community
services. We may also ask you some questions about you and your baby during these conversations.

At 4 and 8 months we will measure your baby’s movement and play, their growth, their development, and your
interactions with your baby. We will also measure your physical activity, and your height and weight.

You will be expected to fill in a few questionnaires and take measurements when you enroll in the study, after 12
months and again after 24 months.

We will ask you if you are currently living with a family matriarch (mother, grandmother, mother-in-law, aunt or other
influential maternal figure), and if so, if she would be interested in enrolling in our “Matriarch sub-study”.

For Group B only
If you are assigned to Group B, you will additionally receive:

Access to The PLAY Study mobile App which will provide you with information and resources to help you care

for your baby and will allow you to communicate with us and receive extra information from us. This information

201



and the resources will be about breastfeeding, play and development, your mental health, and bonding with your

baby.

When we do your telephonic or in person check in every 2 months, we will provide you with more information and
support. From 0-6 months this support will be about breastfeeding, and from 6-12 months this support will be
about play, development, and bonding.

At 4 and 8 months we will share the information with you about your baby’s movement and play, their growth, their
development, and your interactions with your baby, as well as your physical activity, and your height and weight. We
will explain this information to you, as well as provide recommendation on how to improve bonding, growth,
development, play, and physical activity.

When we enroll you, we will ask you to fill out some questions to assess your mental health after having your
baby. If you need further support, we will provide you with a free assessment with a trained counselling psychologist,

who will support you and refer you if necessary.

We will do an assessment on your baby once or twice in the first two months, and give you feedback on this and

provide information to help you learn to communicate with your baby.

When and where will measurements take place?

Besides the programme material we will be providing you with, everyone will also have certain measurements done
at the beginning of the study, after 6 months, after 12 months, and again after 24 months. When possible, we
will come to do assessments at your home, or telephonically. For some measurements after 12 months and
after 24 months, you may need to come to our offices (DPHRU) at the Baragwanath Hospital and you will always be

reimbursed (R200 in cash) for your transport to our offices.

What measurements will be taken?

Basic measurements

When you join the study, and again after 12 and 24 months, we will be measuring your height and weight in a
private setting. We will also measure your baby’s weight and length and the circumference of their head and arms.

This will take about 10 minutes. These measures will be repeated every 4 months.

Questionnaires
When vou join the study, and again after 12 and 24 months, one of our interviewers will ask youa series of questions,

which will take about 60 minutes to complete. These are the questionnaires we would like to go through
with you:
Questionnaires about your home environment

Questionnaires about your general health
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Questionnaires about your mental health

Questionnaires about food, and how you feed your baby

Questionnaires about how confident you feel about looking after and breastfeeding your baby
Questionnaires about sleep, screen time, activity and play

Questionnaires about your health literacy

Questionnaires about your baby’s development

About 2- and 4 months after you join the study, one of our interviewers will phone you or visit you and ask you some

questions. The questionnaires we would like to go through include:

A questionnaire about how you feed your baby
A questionnaire about how confident you feel about breastfeeding your baby

A questionnaire about your baby’s development

About 6-months after vou join the study, one of our interviewers will phone or visit you and ask you some questions.

The questionnaires we would like to go through include:

A questionnaire about how you feed your baby

A questionnaire about how confident you feel about breastfeeding your baby

A questionnaire evaluating the breastfeeding support you received (if you were in Group B)

A questionnaire about the support you received from your influential female family member
A questionnaire about your mental health and bonding

A questionnaire to assess your health literacy

A questionnaire about your baby’s play and development and your home environment

Headcam videos

After 4, 8, 12 and 24 months, we will ask you and your baby to wear a small camera on an elastic headband
while at home together. You will be asked to take the cameras away with you for a week and use them at least 5
times for a few minutes each whilst interacting with your baby (playing or feeding). We will give you a sheet to

record what days and times you used the cameras. We will then collect them back approximately one week later.

These cameras will record video footage which will be used to understand your behaviours when playing and

interacting with your baby. We will watch the video second by second and record what is happening. We will always
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use a study ID code when looking at your videos, and never your personal information (such as your name). We are

only interested in looking at the behaviours between you and your baby and will ignore anything else.

Play and physical activity

After 4, 8, 12 and 24 months, we will measure how much movement you and your baby do using a small device
called an accelerometer. You will both wear the device on your wrist for one week, and then we will collect it
from you. It will be placed within a strap to prevent swallowing and should not be removed for any reason. You

will be asked to record any time that you remove the device.

Body composition

After 12 and 24 months, we will be measuring body fat, muscle and bone health on you and your baby using a
special x-ray machine called DXA. The whole-body scan takes 10 minutes to complete and has very low radiation
exposure and is not thought to cause any health risks. A trained technician will explain what you need to do during
the procedure. Briefly, you will need to lie very still on a bed while your whole body is scanned. Before the scan you
will be asked whether you are pregnant. If there is any possibility that you may be pregnant, please inform the
technician so that we do not expose you to the scan. We have urine pregnancy tests available onsite to confirm

pregnancy status.

To summarise when we will do questionnaires, measurements and assessments see the figure below:
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What are the benefits of being involved in the study?

There is no direct benefit to you from participating in this study. This study will contribute to a better understanding
of healthy childhood growth and development in South Africa and will help us understand how to help more
babies and mothers in the future. There will be no financial compensation for your participation to the trial.
What are the risks of being involved in the study?

There is a small risk that your child may become upset by the head camera or by the device used to measure play.
If this happens you can just remove the device. You can try again another day or simply return the devices to us. These
devices are made of hard plastic and so there is a small risk of your child injuring themselves in some way. Although
this is unlikely, we ask that you do not leave your child unattended with the devices.

Some of the questions may cause psychological distress. If this is noticed by the interviewer or if you report any
experience of distress to us, you will be offered an appointment within the next week with a professional registered
Psychologist at the research unit at Baragwanath hospital to receive counseling as required. The Psychologist will be
able to talk to you to try to address the

causes of your distress and has a network of referral bodies 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. The contact details
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for the psychologist are as follows: Mrs Sarah Cantrell, Psychologist,  Telephone  number 0824649381
or by email at sarahcantrellphd@gmail.com.
Headcams, photos and videos:
Confidentiality cannot be completely maintained due to the nature of the photos, and headcam video recording. A
number of preventative measures have thus been put in place to ensure that confidentiality is maintained as much as
possible, and that you have complete control over your footage:

1. All photos and videos will be labelled using a study ID only, and the footage will only be used for the behaviour coding

described in the methods.

2. You will be given the option to request that any portion of a recording (or an entire recording) or photo be

deleted, and this will be done without investigators viewing the photo or video beforehand and without any question.

3. It is a possibility that other family members or visitors to the home may appear in the photos and footage. We ask
that you alert any people in the home to the fact that you will be recording or taking photos at certain times,
and obtain permission if family members may be in the room at the same time. If there are any other family members
in the home who appear in any of the recordings, you will have the option to delete any portion of the video, or
the entire video. If family members do not request their data to be deleted, we will still ignore any portions of
video where they appear. All faces in photos will be blurred out. Recordings will only be done at home, and so external

parties will not be recorded.

4. You will be able to take photos and turn the cameras on and off as you wish, and so you can choose when you would
like to record or not.

5. The photos and videos are viewed on special software and the data is password protected, so that if devices
are lost other people will not be able to view your videos.

6. Your images will not be published (unless separate consent is obtained).

7. The Principal Investigator will keep all footage, and de-linked files on a password protected computer and

encrypted university server.

Do | have to participate in this study?

Participation in this study is completely voluntary, and lack of participation will not have any negative consequences.
You can choose to not 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 and without
giving a reason. Withdrawing from the study at any stage will not affect the standard of care you receive from your

clinic or hospital.

Will | be paid to take part in this study?
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You will not be paid to be part of this study, however we will provide you with R200 in cash to cover your transport

expenses for your travel to the research unit when we ask you to come in for a visit.

Will my taking part in this study be kept confidential?

Personal information will be handled with strictest confidentiality. For this study we may be making video
recordings, as mentioned above and we ask that you only use the cameras in your own home and when only your
immediate family is present. This will prevent us seeing anyone who has not consented to be involved. As part of
the consent process, we will ask your permission to record yourself, and your child. As soon as the cameras are
returned to us the recordings matching the dates and times on your schedule will be downloaded and stored
securely, the camera footage will then be erased to protect confidentiality. The videos can only be viewed using

special software, so if you do lose your cameras other people would not be able to view the footage.

Your video recordings will be seen by the researcher who will code what they see; this researcher will have
no other information about you while they are coding. All information will be identified by your unique code at all
times. There may be more than one researcher viewing different videos from you. We also need to send the videos
to our study partners in the United Kingdom for coding. These videos will be sent in a protected format, or hand
delivered, and will always be anonymous using only your unique study ID. All researchers are bound by ethical

guidelines when analysing your videos and will not break your confidentiality.

Data sharing

The data that we collect as part of this study may be shared with other researchers, including researchers in the
United Kingdom, for analysis of the data. In all cases, confidentiality will be maintained as per the processes
outlined in this information sheet. All of your data will be anonymous except for the video data, which will show
your face and your baby’s face but will not be linked to your name or other personal details. All data we collect from
you is stored with a unique ID number. Researchers do not need, and will never be given access to your name,
address or date of birth. We will never share your details with anyone else except in exceptional circumstances where
we feel there is a risk to the safety of your child or someone related to them. We are required by law to report

any instance of child abuse which may come to our attention to the authorities.

What if | change my mind?

Participating in this study is entirely voluntary. You may change your mind about taking part in this study at any point
in time. If you change your mind, you must contact the research staff to let them know that you no longer want to
participate in the study. Changing your mind and withdrawing from the study will not affect the standard of care

you receive at your hospital or clinic.
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What will happen with the results of this study?
The results of this study will be published in medical journals and may be presented at scientific meetings. You may
also view the results of this study on our website after the study is finished (www.theplaystudy.co.za). No individuals
will be specifically identified in any one of our publications or in any one of our presentations. Upon completion,

we will be pleased to provide a summary of the study results on request, free of charge.

Who has reviewed this study?
This study has been approved by the Human Research Ethics Committee (Medical) of the University of the
Witwatersrand, Johannesburg (“Committee”). A principal function of this Committee is to safeguard the rights

and dignity of all human subjects who agree to participate in a research project and the integrity of the research.

If you have any concern over the way the study is being conducted, please contact the Chairperson of this
Committee who is Dr Clement Penny, who may be contacted on telephone number 011 717 2301, or by e-mail on
Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat are 011 717 2700/1234

and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za

If you are happy to take part in the study, please read and sign the attached consent form. Thank you for your time and

attention.
Kind regards
Dr Alessandra Prioreschi February 2022
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University of the Witwatersrand, Johannesburg
Developmental Pathways for Health Research Unit

Department of Paediatrics and Child Health

[ nd in th r ars [PLAY): Information Sheet for th munity Advi
others

Hello, my name is Dr Alessandra Prioreschi, and | 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. We are interested in understanding what the home environment is like in Soweto, who
helps look after babies, and how we can support mothers in breastfeeding, and teaching them
how to play and bond with their babies.

‘We would like to invite you to be part of this study because
a) you have a baby aged between 0 months and 3 months
b) you are a Soweto community member
c) vyou 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. You will then become one of our Community Advisors!

In the first month

At first, you will be invited to take part in a small discussion with the other Community Advisors
(12-15 mothers from Soweto) to answer some questions and discuss your ideas about parenting
in Soweto. These discussions will take place at the DPHRU research unit, within Baragwanath

Hospital. This first discussion session should not last longer than two hours.
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In months 2-4

We will then use the information you give us to design a study to help women in Soweto with
breastfeeding, and caring for their baby. Once we have designed the study (about 2 months
later), we would like to speak with you again and show you what we have developed, and get
your feedback on whether you think it is helpful, and whether you think it will work. Your advice
will be important for us to get the study right, and make sure we can help other mothers like
you! We may ask you to test out some of the tools, either by using them with us at DPHRU, or
taking the tools home to use with your baby.

Months 6-24

After we have agreed on the study, you may also be asked to attend more of these sessions over
the course of the next 2 years as our study continues, so that we keep developing tools that will
be useful for mothers as their babies (and yours) get older.

Benefits:

There is no direct benefit to you from participating in the study. You will, however, contribute to
what we know about caring for, playing with and breastfeeding infants and toddlers, and how
we may be able to help improve these behaviours in the Soweto community.

Risks:

Our discussions will be audio recorded so that we can transcribe your responses in your own
words. Therefore, your information and feelings shared will not be anonymous at first; However
the tapes will only be heard by the researchers, and only for the purposes of this study, and will
be kept in the strictest confidence. The recordings will be stored on the researcher’s computer
(password protected) and destroyed after five years following the completion of the project.
Direct quotes from you may be used in a published paper, however, your name and other
identifying information will always be kept anonymous.

Some of the questions may cause psychological distress. If this is noticed by the interviewer or
reported to us by yourself, we will assign you an appointment within the next week with a
professional registered nurse at the research unit at Baragwanath hospital in order to receive
counseling as reguired. The registered nurse has more than 15 years of experience in research
and counselling, and also has a network of referral bodies for further management of any issues
that may arise. You will be free to choose not to respond to any gquestions, or to stop the
interview at any time.

Participation is voluntary:
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Participation in this study is completely voluntary, and lack of participation will not have any
negative consequences. You can choose not to answer any question(s) which make you feel
uncomfortable. You are able to withdraw at any point during the study.

Reimbursement:

¥ou will not be paid to be part of this study, however we will provide you with R200 to cover
your transport expenses for your travel to the research unit.

Confidentiality:

Personal information will be handled with strictest confidentiality. Due to the nature of these
interviews, it is not possible to keep your responses completely anonymous when analysing the
results. The note-takers and interviewers will be present in the focus group, and a research
assistant will transcribe the information from the voice recordings and notes taken. We will use
the name you give us for our own notes, and your voice will appear on our recording, but only
the research team has access to these notes and recordings. We like to record because we can't
write fast enough to capture the whole conversation. In our analysis, we give each person a
number that is in no way linked to your name. We are only looking at general trends, and we
will not be reporting on or publishing about individual opinions. Your answers will therefore be
linked to your name (first name only), but only the researchers and the research team will have
access to this data. 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. ndolvy @wits.acza

If you are happy to take part in the study please read and sign the attached consent form and
we will commence with the guestions.

Thank you for your time and attention

Kind regards

Dr Alessandra Prioreschi
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Appendix C: CAG Focus Group Discussion Guide
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Play and Love in the eArly Years [PLAY) Study

Focus group discussion guide: Development & Co-Design Phase

Purpose of the focus group:

To explore how mothers in Soweto, South Africa, feel about and experience playing, caring for
and breastfeeding their infants and young children, and what they feel would be important to
censider when planning and developing an intervention to support mothers in playing with,
caring for and breastfeeding their babies.

Date: Starting Time: Ending Time:

Please fill out and attach the participant register.

Mame of Facilitator:

Mame of Note Taker:

Mame of Observer:

DIRECTIONS: The qualitative focus group begins with open-ended guestions that point to
starting a dialogue. The interviewer should encourage the study participamts to do most of
the talking but should use the guestions listed here as a guide. After you ask each question,
wait for the study participants to respond and go on to the next guestion when you are
satisfied with the answer. If it seems as though the study participants did not understand a
question, then repeat it or ask it in another way. If the study participants go on talking
without much prompting, then let them guide the conversation. Bold indicates major
questions and probes are in parentheses or listed below. Mentally check off these questions
as they are asked so you do not repeat a question if it has been discussed previoushy.

Remember to audic record each focus group. Use a backup recorder to prevent
technological problems.

Mote to the Facilitator:
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Introduce yourself at the beginning of the session, explain who you work with, why you are
here, and introduce everyone on the team who is with you observing, taking notes, or

helping in anyway.

Introduction: Helle, my name is . | am working with
researchers at the Developmental Pathways to Health Research Unit (DPHRU) to develop a
study on caregiver-infant interactions and the influences on infant movement, play and
feeding, as well as growth and development. We are interested in getting your views on
caring for, playing with and feeding your babies. We would like to ask you some questions
about your experiences and an intervention that may support you. This should not take more
than one hour. Do not worry; there are NO right or wrong answers. Your experiences and
ideas are very important to us and you should feel free to express whatever you are thinking.
Your responses are confidential and will not be shared outside of this group. Please feel free
to ask for clarification if you do not understand a question

{Introduce the others on the team) Do we have your permission to continue?

Mote to Note-Taker: Try to capture the major ideas and always note the specific question that
the facilitator and participants are referring to. If the facilitator asks a question that is not on
the guide, note the question as it is asked and try to capture the answers.

Play/ development

1. What are your perspectives and experiences of play, feeding and bonding

2. What are the barriers and/ or opportunities for play in home environment (social/
physical/ resources, etc)

3. Canvyou provide a description of a ‘day in the life’/ your routines/ normal activities with
your child

4. What is your understanding and or questions around play and development

Feeding

1. How do you feel about Breastfeeding? / what has your experience around breastfeeding
been?

2. What experiences [ difficulties / challenges in your daily life do you experience that
complicate breastfeeding?

3. Who do you ask for advice when it comes to breastfeeding your baby? / Who supports you
with your breastfeeding related questions?

4, What role do you think breastfeeding plays in the growth and development of your baby?
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5. What kind of advice / information have you heard about Breastfeeding?
6. Do you have any experiences you'd like to express or questions to ask about breastfeeding?

Intervention

We would like to develap an app-based intervention to support wou with caring for, plaving with
and feeding your baby.

1

2,
3

When it comes to playing with, caring for and feeding your child, what information do you

feel should be included?
What information would you benefit from/ What information would you find helpful?

How would you like information to be presented to you?
Videos?
-Alerts?
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Accéplalilily ond feasibilify af wsing the intérvwention:

How was your experience of using the Intervention toolls) / app?

What did you like about the intervention tool{s]? What did you not like?

What made the tool(s) easy to use? What did you find difficult?

What about the toal helped and/or made it difficult for you to undérstand when it should
be used?

What in the content/ information did you find was helpful to you? What wasn't helptul?
What information do you think should be sdded to the intervention tool(s) and what do
you think should ba taken out?

e Bl
- B R
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Methodalo gy fadds

W wauld ke your o wie different ways &f finding oul infarmation and wodd ke 1o know whot
warks best

1. What did you like/ mot like about this tool?
i, Tell us about your experience using it

Finol guestionsfromments:

1. Are there any other sxperiencss or fealings that you would lke (o express about the
intervantion toolls) / app or their use?
1. Do you have any other guestions you would like to ask us?
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Appendix D: CAG Acceptability Questionnaire

R 2 study

Acceptability Questionnaire (CAG) (Telephonic)

CAG Participant ID:

Date:

Age of child:

In your last Focus Group Discussion, you were asked to go home and play some of the games

and make a sensory sguare and,/or the shaker, which were discussed in the group.

We are going to ask you a few questions about your experience at home. There is no right or
wrong answer and it's fine if you didn’t manage to do as much as you would have liked but
please do be as honest as possible as your answers will help us to make the activities as easy

as possible to use with other mothers in future.

1. Which of the activities did you manage to do at home?

1.a. Sensory Square Yes/ no
1.b. Shaker Yes/no
1.c. Game 1 —whisper a secret Yes/no
1.d. Game 2 —touch and tickle Yes/no
1.e. Game 3 — rolling around Yes/no
1.f Game 4 — shake some noise Yes/no
1.g. Game 5 — trying new smells Yes/no

2. If noto all abowve, wiy?
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GAMES QUESTIONS

3. Did you and your baby enjoy engaging in the games? yes no
a. What did you like about them?
b. What did you not like about them?

4. Did you find the games difficult or easy to do? yes | no |
a. Please explain

5. Did you understand how to do the games? ves | P |
a. Were the instructions clear?

YES na

b. If no, was there anything else that could have been added to make it easier?

6. Did you have enough time to fit them into your

schedule?

yEs

no

a. If no, can explain what made it difficult to find time to do it?

k. What would help to remind you or help you find time to include the games

in your day?
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7. Do you think the games are beneficial for you and the Vs no

baby?

a. Why?

8. Were you confident that you knew how to do the activity and were doing it

correctly? | yes | no |

a. How doyou think you could become more confident in it?

SENSORY SQUARE + SHAKER QUESTIONS

9.a. What did you like about the square and,/or shaker?

9.b. What did you not like about them?

10.a. How easy was it to find the rescurces that you needed to make it, in your house

(or from a friend, family member)?

Very easy Easy Difficult Very difficult

10.b. Did you have to buy any of the resources? yes no
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10.c. If yes, what did you buy?

11 a Were the toys easy to make?

12 b. If yes, why do you think it did?

| = | no |
11 b. Did you prefer having the video or watching someone show you how 1o
make them in person?
Im persan video
11.c. Why?
12 & Did the toy-making take up a lot of your time?
yes no

13, How often would you like us to send instructions to make a new toy?

you to do at home?

14. Do you have any other comments, suggestions about any of the activities we asked

Thank you for your time.
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Appendix E: 12 Month Focus Group Discussion guide
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Focus group discussion guide: Intervention Feasibility
Purpose of the focus group:
To further explore the feasibility of the PLAY study intervention with mothers in
the PLAY study intervention group.

Date:

Starting Time: Ending Time:
Please fill out and attach the participant register.

Name of Facilitator:

Name of Note Taker:

Name of Observer:

DIRECTIONS: The qualitative focus group begins with open-ended questions that
point to starting a dialogue. The interviewer should encourage the study
participants to do most of the talking but should use the questions listed here as
a guide. After you ask each question, wait for the study participants to respond
and go on to the next question when you are satisfied with the answer. If it seems
as though the study participants did not understand a question, then repeat it or
ask it in another way. If the study participants go on talking without much
prompting, then let them guide the conversation. Bold indicates major questions
and probes are in parentheses or listed below. Mentally check off these
guestions as they are asked so you do not repeat a question if it has been

discussed previously.
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Remember to audio record each focus group. Use a backup recorder to

prevent technological problems.

Note to the Facilitator:

Introduce yourself at the beginning of the session, explain who you work with, why you are
here, and introduce everyone on the team who is with you observing, taking notes, or
helping in any way.

Introduction: Hello, my name is .lam

working with researchers at the Developmental Pathways to Health Research
Unit (DPHRU) , as you will know, are carrying out a study on caregiver-infant
interactions and the influences on infant movement, play and feeding, as well
as growth and development. You would have been asked to complete a
guestionnaire recently about your thoughts on the study intervention. This
group is to discuss those questions further so that we can fully understand your
experience of using the intervention content.

This should not take more than one hour. Do not worry; there are NO right or
wrong answers. Your experiences and ideas are very important to us and you
should feel free to express whatever you are thinking. Your responses are
confidential and will not be shared outside of this group. Please feel free to ask
for clarification if you do not understand a question

(Introduce the others on the team) Do we have your permission to continue?

Note to Note-Taker: Try to capture the major ideas and always note the specific question
that the facilitator and participants are referring to. If the facilitator asks a question that is

not on the guide, note the question as it is asked and try to capture the answers.

Question guide (based on findings from 12 month acceptability questionnaire):

App:

e How much time did it take to look at the info on the app? If it did take a long time,
why do you think so? (e.g. too much info, was too busy, etc)

e How would you describe your experience of working with the study team?
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o Were staff knowledgeable about play and development?

o Could they explain the content?

o Did this impact their implementation of the content?

o Were they respectful, friendly, non-judgemental, did you feel valued?
o Did they explain all info?

o didthey listen, answered questions?

o were they caring?

o explained in your language?

e Many said that you liked looking at and reading the play and development
information on the app — can you tell me a bit more what you liked about it? What
did you not like about it?

e Inthe questionnaire, many said that you liked speaking to the team over the phone
or at the visits about play and development, can you tell us why you preferred
speaking in person?

e Explore likes and dislikes of 1)infographics, 2) videos and 3) in person

e Many of you said that you thought the information was relevant to mothers in
Soweto? Is there any info that you think wasn’t relevant? (scroll through app) Was
there any information that you didn’t understand?

e |sthere any of the information that you read or looked at and thought that you didn’t
really agree with?

e |[sthere any other information that wasn’t provided that you think should have been

provided? If so, what was missing?

Play & Development specific questions:

e Did you find it took effort to look at the play & Development videos and read the
information on the app?
o What about talking to the study team? Did this take effort?
e What were the benefits of reading the info or looking at the videos?
o What did you learn?
e How did the information on the app impact on how you played with your baby?
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How did the information on the app affect your confidence as a mother?
o How did the information on the app affect your confidence in helping your
baby to develop?
How often did you use the information that you read or watched?

How did watching or reading the information on the app affect your day?

Feedback:

What did you like or dislike about receiving feedback on yours and your
baby’s movement?

What did you like or dislike about receiving feedback on yours and your
baby’s videos?

How did you find the experience of wearing the accelerometer for
measuring movement for you and your baby?

How did you find the experience of wearing the video cameras while playing
with your baby?

Were you able to play naturally with your child when wearing the cameras?
What were your thoughts about the information you got while receiving the
feedback?

How did you feel watching the videos of you and your baby?

How did you feel seeing the graphs of yours and your baby’s movement?
How did the feedback you received affect your confidence as a mother?
How did the feedback you received change the way your play or interact

with your baby?

Mental Health:

Did you feel your mental health was supported during this study? In what
way?

How did this support impact your experience of being a mother?

How did this support impact your confidence as a mother?

If you received support around your mental health (a phonecall, a flyer or a
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referral), how did you feel about this support?
What made it difficult to engage with the mental health support you
received?

What made it easy to engage with the mental health support you received?
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Appendix G: 12 Month Feasibility Questionnaire
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Feasibility Questionnaire {Intervention group)

CAG Participant ID:

Date:

Child DOB:

Access to intervention content

Awverage number of monthly app logins

Number of telephonic interviews over 12 months

Feedback from Participants (Telephonic)
We are going to ask you a few questions about your experience of using the PLAY study app
and using the activities to play with your child. There is no right or wrong answer, we would

just like to know what worked and didn't work as well as expected.

Access to intervention content

1. | Did you login to the app at least once? Yes | No
2 Did you participate in one or more telephone calls? Yes Mo
3. | Did you understand the activity instructions? Yes Mo

Please explain:

4. | Was there anything that made it difficult to get onto or use the app? | Yes | Mo

Please explain:
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5. | Do you have any more comments, suggestions about using the app?

Participation in intervention

6. | How often did you do the suggested activities {choose below)?
always often sometimes never

7. | Did you have enough time to do the activities? yes no

5 If you answered ‘no’ to O7, please explain what made it difficult to find time?

9 Diid you have enough space at home to complete the activities? yes no

10 | If you answered 'no’ to 09, please explain what made it difficult about your space at
home to engage in the activities?

11. | Were there any other factors which made it difficult to complete | yes ne
the activities?

12 | If you answered “yes' to Q11 please explain further:

13 | Did you find that you already had some resources at home that | yes no

helped you to participate in the activities?

If you answered “yes’ to Q13 please explain what you had at home:
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Intervention impact

experience, please write them below:

14 | Do you think the intervention content helped you to understand | yes no
more about play and development with your baby

15 | Could you explain more about why you answered yes or no in 3147

16 | Did the content help you to make changes in your home to play more | yes no
with your child?

17 | If you answered yes' to Q16, could you explain how it helped and what changes you
made?

18 | If you have any suggestions/ comments about the app or content based on your

Thank you for your time.
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Appendix H: Parent Health Literacy Questionnaire (HLQ)

Participant ID

Understanding Health and Healthcare Questionnaire

Thank you for taking the time to complete this questionnaire. We hope the results will help us to improve the way

we provide care for our community.

We want to learn about how you find, understand and use health information regarding your child’s health, and

how you manage your health and interact with doctors and other healthcare workers.

In this questionnaire, the term healthcare providers means doctors, nurses, physiotherapists, dieticians and any

other health worker you seek advice or treatment from.

The Health Literacy Questionnaire (HLQ). © Copyright 2014 Swinburne University of Technology. Authors: Richard
H Osborne, Rachelle Buchbinder, Roy Batterham, Gerald R Elsworth. No part of the HLQ can be reproduced,
copied, altered or translated without the permission of the

authors. Further information: ghe-licences@swin.edu.au

Information about this questionnaire and how to fill it in

This questionnaire contains two parts.

In Part 1 you are asked to indicate how strongly you disagree or agree with a set of statements.

In Part 2 you are asked to indicate how difficult or easy you find a set of tasks. For each statement or task check
the box that best describes you now.

Please ensure that you check a box for every statement or task.

An example

& X

o
& ¢ oi) S
F Y E S

1. The Earth is flat
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Ms Jane Citizen has indicated that she strongly disagrees with this statement.

Part 1 of the questionnaire starts here

Please indicate how strongly you disagree or agree with each of the following statements. Remember to check

only one box for each statement.

Check a box by crossing it like this:

1 |Ifeel | have good information about my child's health oooao
2 | have at least one healthcare provider who knows my child well. oooo
3 |can get access to several people who understand and support me oooo
4 | compare health information from different sources oooo
5 When my child isill, the people around me really understand what | am going through oooo
6 |spend quite a lot of time actively managing my child’s health oooo
7 When | see new information about health, | check up on whether it is true or not oooo

Part 1 continued
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Please indicate how strongly you disagree or agree with each of the following statements. Remember to check

only one box for each statement.

8 | have at least one healthcare provider | can discuss my child's health problems with oooo
9 I make plans for what | need to do to for my child to be healthy oooo
1 | have enough information to help me deal with my child's health problems oooo
0
1 If | need help, | have plenty of people | can rely on oooo
1
1 | always compare health information from different sources and decide what is best for oooo
2 my child
1 Despite other things in my life, | make time to keep my child healthy oooo
3
1 I am sure | have all the information | need to manage my child’s health effectively oooo
4
1 | have at least one person who can come with me to my child’s medical appointments oooo
5
1 | know how to find out if the health information I receive is right or not oooo
6
1 | have the healthcare providers | need to help me work out what | need to do oooo
7
1 | set goals for my child's health oooo
8
1 | have strong support from family or friends oooo
9
2 | ask healthcare providers about the quality of the health information I find oooo
0
2 There are things that | do regularly to improve my child’s health oooo
1
2 | can rely on at least one healthcare provider oooo
2

| have all the information I need to look after my child’s health oooo
3
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Please continue to the next page.

Part 2 of the questionnaire starts here

Please indicate how difficult or easy the following tasks are for you now.

each statement.

Check a box by crossing it like this: g

N =

Find the right health care

Make sure that the healthcare providers understand your child’s problems properly

Find information about health problems

Feel able to discuss your concerns about your child’s health with a healthcare
provider

Confidently fill medical forms in the correct way

Find health information from several different places

Have good discussions about your child's health with doctors

Get to see the healthcare providers your child needs

Accurately follow instructions from healthcare providers

Get information about health so you are up to date with the best information

Decide which healthcare provider your child needs to see

Read and understand written health information
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Remember to check only one box for

ooood

Oooood

ooooo

ooooo

ooood

Oooooo

ooood

Oooooo

ooooo

ooooo
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Make sure you find the right place to get the healthcare your child needs ooooo
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Part 2 continued

Please indicate how difficult or easy the following tasks are for you now. Remember to check only one box

for each statement. N
§
j f S -_7 s

1 Get health information in words you understand ooooo

1 Discuss things with healthcare providers until you understand all of what your child ooooo

5 needs

1 Find out which healthcare services your child is entitled to ooooo

6

1 Read and understand all the information on medication labels ooooo

7

1 Get health information by yourself ooooo

8

1 Work out what the best care is for your child ooooo

9

2 Ask healthcare providers questions to get the health information you need ooooo

0

2 Understand what healthcare providers are asking you to do ooooo

1

Thank you for completing this questionnaire.

The Health Literacy Questionnaire (HLQ). © Copyright 2014 Swinburne University of Technology. Authors: Richard H Osborne,

Rachelle Buchbinder, Roy Batterham, Gerald R Elsworth. No part of the HLQ can be reproduced, copied, altered or translated

without the permission of the

authors. Further information: ghe-licences@swin.edu.au

233


mailto:ghe-licences@swin.edu.au

Appendix I: Maternal Beliefs Questionnaire — 6 & 12 months

MATERNAL BELIEFS QUESTIONNAIRE

The following instructions were used for each of the questions:

Any questions that start with a C6: (e.g. C6b) “The following statements ask about your views regarding
babies’ and toddlers’ (0-2 years of age) physical activity. Please indicate how much you agree or disagree
with each statement by ticking one response for each statement.”

Any questions that start with a C9 (e.g. C9j): “The statements below ask about your views on a number of
things around children’s activities. Please indicate how much you agree or disagree with the statements by
ticking one response for each statement.”

Any questions that start with a C7 (e.g. C7b): “The following questions ask about what you think will
happen with your baby’s play time in the coming months. Please indicate how much you agree or disagree
with the statements by ticking one response for each statement.”

Any questions that start with a B9 (e.g B9k): How confident are you that you will be able to do the

following things with your baby over the next year? (Please tick one response for each statement)

Scale for all the above items:

Strongly agree (0), agree (1), disagree (2), strongly disagree (3)

Factor Score
Physical activity C6b- Physical activity is important for babies’ and toddlers’ health
knowledge and the way they grow and learn

C6c- Parents need to make their babies and toddlers be active

C6d- Babies need some planned moving and playing every day

C6e- Parents need to help and make sure their babies explore the

space around them

C6f- The time babies are in places that do not let them move

properly should be little

C6g- Babies and toddlers need a safe space where they can move

freely and explore

C6h- Babies need to be active and move so that they can learn

skills like crawling and walking
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C9j- The toys and games | give my baby to play with will affect

his/her learning movements and being active in the future

C9l- Babies are more likely to enjoy sports and active play if they

see their parents doing them

C9m- Babies need help and encouragement to be active

Views on physical

activity

C9d- | don’t know what activities and games | should play with my

baby to help his/her learning and growth

C9e- An active baby would be too difficult for me to manage

Cof- | think it’s safer for my baby to be kept in a highchair/play

area/baby chair than on the floor

C9g- A calm baby that does not move a lot would be easier to look

after than an active one that moves a lot

Physical activity

optimism

C7b- | think that my baby will be naturally active and move a lot

C7f- 1 think it will be easy for my baby to get plenty of playing and

moving time every day

C7g- Overall, I think my baby will have plenty of chances to be
active and move enough for healthy growth, learning and

development

Future expectations

C70- | think that when s/he is older, my baby will have similar

activity/exercise levels to my own

C7p- 1think that when s/he is older, my baby will watch similar

amounts of TV to me

Floor play concerns

C9a- | am worried that my baby might hurt him/herself if | leave

him/her lying on the floor

C9b- | am worried that my baby will get too tired and fret if | leave

him/her lying on the floor

Self-efficacy for

physical activity

B9k- Provide my baby with a lot of movement and playing options

over the next year

B9l- Get my baby to do enough movement and playing to be

healthy over the next year

B9n- Play with my baby
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Appendix J: Affordances in the Home Environment for Motor Development Infant Scale (AHEMDS-IS) — 3-18

months

o THE Wy
S L -b-"‘,--
> g b
B -
- 8
X 4
= =
7 Stl.l

'r* L%} L"'!"

Note: Validation (for research purposes) and development of a scoring system for the AHEMD-IS is currently in progress. However, the

instrument in its current form is quite useful for individual home assessment.
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aﬁ‘ordances in the
home environment

for motor development
INFANT SCALE

Questionnaire
(3 — 18 months)

Dear Parents (Guardians),
This questionnaire has been developed to evaluate the opportunities for motor development (movement

and play) that your familyand home environment make available for your baby. Because you know your baby very
well, you are the best person to provide this kind ofinformation.

It is important that you fill out the questionnaire as accurately as possible, thinking about what you have
available, such as toys, orwhat happens in your home to encourage your baby’s movement and play. We hope that
information from this questionnaire helps you learnto stimulate the development of your baby.

The questionnaire is composed of an initial section with questions about your baby and your family, followed

by three sections thataddress: Physical Space in the Home, Daily Activities, and Play Materials.

Instructions: Read each question carefully and mark the box that best reflects your answer:

I PHYSICAL SPACE OUTSIDE AND INSIDE YES  NO

OUTSIDE your home is there a safe, adequate, and large space for your child to play and move freely (crawl,

1. walk, roll)? (backyard, front yard, garden, playground, etc.) ‘ o ‘ o

If you answered YES please proceed with the next set of questions, if you answered NO, go to question number 6.

In this OUTSIDE SPACE, is there... YES NO
2. More than one type of ground texture? (grass, dirt, concrete, wood, sand, efc.) o |
3. One or more sloped surfaces? (varied degrees and types of inclines or gradual slopes, i.e. ramps, angles, slides) o |
4. Any type of equipment in which your child can pull herself/himself up to a standing position and/or walk? o o

(gate/fence, tables, bench/chairs, blocks, cubby house, toddler plastic steps, etc.)

5. Steps or stairs? (e.g. steps to front or back door, steps up a slide) o |
In your home’s INSIDE SPACE, is there... YES NO

6. Enough space for your child to play or move around freely? ] |

7. More than one type of floor texture? (carpet, wood, tile, linoleum, etc.) ] a
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Any furniture or equipment for your child to pull up to a standing position and/or walk? (table, chair, couch,

objects, etc.) o
9. Steps or stairs? a
10. A special place for toys where your child can choose what to pay with and get it without help? (foy bins, o
drawers, boxes, shelves)
DAILY ACTIVITIES
During the day - but ONLY referring to the time spent in your home: YES NO
11. | My/Our child regularly (at least twice a week) plays with other children. i i
12. | I/We usually have a daily time for playing (interacting) with our child. ] ]
13. | My/Our child regularly (at least twice a week) plays (interacts) with adults, other than the parent(s). ] ]
I/'We regularly (at least twice a week) play games with my/our child to practice learning about body parts. (e.g., i i
14. | where is your hand?)
I/We regularly (at least twice a week) play games with my/our child to practice movements, such as “clap hands”, ] ]
15.

“wave”, “crawl”, “walk”, etc.

PLAY MATERIALS

Instructions:

Please read each group’s general description carefully before deciding if you have this type of toy.

With each toy group listed below, please check the box for the number of equal or SIMILAR toys you use in your house to play with your
baby.

14. Toys suspended above or to the side of the baby, mobiles, ornaments.

Examples are:

@)

& !_,

How many of these toys do you use to play with your baby at home?

None o One -two o Three - four o Five or more o

15. Hand (graspable) toys: simple rattles, mouthable toys (teethers), graspable mirrors, cars
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Examples are:

%%

How many of these toys do you use to play with your baby at home?
None o One-two o Three - four o Five or more o
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16. Stuffed toys, squeeze-squeak toys, cloth toys, water (floating, sponges) toys.

Examples are:

. g -’,:';
.;-::: e

= o

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o

Five or more o

17.. Infant swings, seats,, johnny jumpers.

Examples are:

|
|

How many of these toys do you use to play with your baby at home?
None o One-two o Three - four o

Five or more o

18. Educational toys e.g. pop-up, spinning toys., blocks, balls, shape sorters

Examples are:

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o

Five or more o
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19. Books for babies (cloth, cardboard or plastic).

Examples are:

et 1]
o

How many of these toys do you use to read and play with your baby at home?

None o One -two o Three - four o

Five or more o
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20. Materials that encourage movement e.g. walkers, mats, climbing equipment

Examples are:

Vane N =
YRy~ L

(i,

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o Five or more o

21. Musical materials: instruments, music boxes hand-cranked by the child.

Examples are:

N
T N

TR, |

How many of these toys do you use to play with your baby at home?

None o One -two o Three - four o Five or more o

ATTENTION:

- If your baby’s age is between 03 and 11 MONTHS, STOP here and do not answer additional questions. The following toys are
not recommended for infants YOUNGER than 12 MONTHS OF AGE.

- If your baby is 12 months of age or older please CONTINUE answering the questionnaire.

22. Educational e.g Shape sorters, stacking and nesting toys

Examples are:

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o Five or more o
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23. Dolls and other play figures with accessories.

Examples are:

How many of these toys do you use to play with your baby at home?

None o One -two o Three - four o Five or more o
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24. Home activity toys: telephone, kitchen utensil sets, tool sets.

Examples are:

oo

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o Five or more o

25. Puzzles (2-6 pieces).

Examples are:

A

NGy i

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o Five or more o

26. Materials that encourage standing and movement e.g. Pull or Push toys, standing tables, bikes

Examples are:

& ol

How many of these toys do you use to play with your baby at home?

None o One-two o Three - four o Five or more o
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Appendix K: Assessing Children’s Active and Sedentary Pursuits Questionnaire

"é st ugv qj

Maternal reported physical activity and Home environment questionnaire adapted from the Melbourne InNFANT

Program questionnaire

ASSESSING CHILDREN’S ACTIVE AND SEDENTARY PURSUITS — 6 & 12 MONTHS OF AGE

QC5 On an average day about how much time does your child spend doing the following activities? For example

an hour and a half would be recorded as 1 hour and 30 minutes. (Please write a response on each line)

Hours Minutes
a. Playing games with an adult (e.g. block building, —

clapping games)?

b. Being physically active with you (e.g. chasing, playing —_— &

with a ball, dancing)?

&
c. In a pushchair?

&
d. In a car chair?

&
e. In a cot or bed during the day?

&
f. In a high chair or other chair?

&
g. In a play area?

&

h. Free to move about?
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i. Playing alone (supervised but no interaction)?

&
j- With other children of a similar age?
&
k. With older children?
&
l. Watching or in front of the television?
&

m. Outside?

n. Strapped to an adults back?

ASSESSING CHILDREN’S HOME ENVIRONMENT — 12 MONTHS OF AGE

QC8 Thinking about the next year, how likely do you think it is that you will provide the following things in your

home for your child? (Please tick one response on each line)

We Extremely Very

already Likely Likely Possibly Unlikely

have
a. balls 0 1 2 3 4
b. trolley/toy for child
to push while 0 1 2 3 4
walking
c. climbing toy/ jungle 0 1 2 3 4
gym
d. swings

0 1 2 3 4

e.slide 0 1 2 3 4
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g. trampoline o (1 (2 (3 (4

i. sit down push-along o 1 (2 (3 ()4

toy

k. a safe and secure

play-space o (1 (2 (3 (a4

inside

We Extremely Very Possibly Unlikely
already Likely Likely
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Appendix M: HREC clearance certificate CAG (M210846)
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p#h-ﬁnmmmm Ahook iy SN b conismplated Fom i reReaiTh proloocl s
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Appendix O: HREC PLAY Study Sub-study clearance certificate (M220886)
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Appendix P: HREC acceptability and feasibility amendment approval (M220217)
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Thank yau for keeping us informed,

Yours Sincereiy,

Ms M Ramalla, Admlnlstratlve OFHicer
Human Research Ethics Committes
(Medical)

C
HAHs{ AN

¥ 5f

H By o
L i 74 APR HE ]
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Appendix Q: Paper 1 — Determining the perceived acceptability of an intervention designed to
improve health literacy around developmentally appropriate play during infancy, with a

community advisory group of mothers in Soweto, South Africa
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Determining the perceived acceptability of an
intervention designed to improve health
literacy around developmentally appropriate
play during infancy, with a community
advisory group of mothers, in Soweto, South
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1. Intreduction

Early chilldhidd is ane of the nuo important timeframes in e, due o the repid growilsand
development af the brain snd body during thin time | 1], Children ane particulardly peceplive
thisir environment im the first 1000 days ol life, oakieg it an importast te for devsdboping
Ieealihy bchavisars, wihich encowrage positive autconses Lier i life [1]. In Ssath Africa, obe-
sty in i major public heahth condomn, with |73 of South African children usder 5 years being
averweight in 2000 |11 making it important 1o star encouraging physical activigy as soon as
infants e bar i [ 3. 166 Emjerative for carly pervcment bebaviouss {for eaamgds, Tumaiy
tinze"} ko be encouraged withim the first days after birthe as these activities have been comsis-
Nemitly alsvwm bo b aecisted with sdvanced grods nestor amd personal socisl development
arver time 14,

In the eanly months of fife. miants requine acoess (o unstroctuned, unresirictive play at
home 8o encotirage development snd increased physicsl sctdity [5]. This is evident in the poor
devclopanental sutonines doen En chiklzen who speml too psuch Bine in a supise position ax
infanty, cemsrained im infant sealy, wallers, or o sosall playpens [35 Unstroctured outdeor
(e ds particularty important as b flows gpace and opportunities o playtl activities, whidh
enwourage developmant of groes mokor akills {eg lGcking and theowing halls, climing an
Play equipment, etc) and higher intensity physboal activity required to meet daily movement
peidelimen |6 Children siced 1o be providod sccess s, and oppostuistics v engage in unsinuc-
turesd play by their caregivom, which highlights the impartanis of caegivr education and
madelling when emcouragisg more unstroctured play with children. By fooasing on increasisg
1u.lr.'-:tpﬂl-m!tpﬁqﬁnmh&i.lqﬁqhmdlmhlhﬁuﬂjnﬂur‘}hnmﬂljﬁsﬂyﬂu&,
halping o reduie the risk of develaping obhesity and other non-communicable discases laber in
life [7].

There are a numler of woc il and eovirenmnental faotoes in tke home sotmg tha can Bnds
participation in play. particularky in bow.middle imcome settings mach as South Africa. Pxans.
[Fles ol eeniroemiental factors include outasde aress which are st conaiderad safe 1o play (e
cuprsure 1 violmes, hoavy traflie polbstion, unsnitary conditioom, o, ) as well 4 il
areas which may be very small or overcrmeded wigh no linitations om soreen time and other
wimillar wsdestary behaviours (R Soctal comditions dhat npact play inclide lick of resousces
available fos oy ar books, ke matermal health Beracy, snd poos matermal meental healih [£

4.

A capegivess are thelr infamis’ firel feaclers, they have the imporamt mole of providing
apparnenitics and space for dhildren b beam through play [10], Empovrememt and prandaion
al support for ciregivers is therefore esential, to allow Gcilitation of playis] learming in day-
fn-idary sctivities in the bome environmsent and commnity (18], This b pamioalarly bnpoctant
in a setting such as Soath Africa where caregivers have expreseed a ladk of malivation and
Inowledpe in how to promote devdopment, particularky thoowgh play (8] Therefore, incresa-
ing caregreer health lncracy i key o develaping a greater undervianding of the lnpurance of
play and devebopneent im the earky months {11].

In light o the abaorve, this stndy aimed fo1ea the acceptability of am fmerverntion developed
tu imnprove ealdh Tiesacy arousd phioy and development witl mothon From itk Soweto com-
mumity in Soull Africa. The rescarchems hypotbesteed thal increased heakh literacy in mothers
wisthd nprove cagability, naotivation and epponiusity, thereby ultimately resulting in greater
participation in infant play. The specific offiectives in this paper wers
1. Toumderstand the challenges and harrien that 3 grosp of Soweta mothers experisnes when

facilnsring play with thesr young infangs.
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I Toprosmi & profotype of ifervrstion acivifio and contend, disouss peronplioss as 80 haw
the activities and content mgy improve heahh Bteracy {therebey encouraging panticipation
i v, arsd hu?umpﬂmwmmwnm.

k. Todleterming the seorplabibily of the isfervestion profotype afler bring teited by the meth-
ers in Soweto.

2. Methods

L1. Study setting and participants
This study was nested im the karger Play Love ansd You {PLAY ) study, which was developed
‘withy the mﬁ&g theme thait all char inlents peed ia qu'l:{q';-:rnmllhl o minvetnen amd
development L, Lone (reapomive and inderactive caircgiving] ans Yo {the mother hersell) {111
The FIAY suady hasd three aima ﬂummnuh'“ptﬂdlh: third aim, namely, “Ta tesi
the efficacy, lrasihility and accrptability of providing comtent. and incresiing epparunitio: e
early beamming thsough play to promote Beracy™ | 121

I oedes 1o dﬂtl.npl:htln‘hentﬂﬂqn, aLionsmumsity Mﬁmr}'timup{tﬁl:;lhunuﬂﬂd
with the isdestion of soting the acoaptability ol the intervenison hefore mplementiog it in the
LAY Ssudy [12] Twenby moghers from Soweto with infems aged 0- 3 mosths were recrailed
in Aprill 2022 to form the CAG. Pasticipanis were recroited by approaching wosnes at the sl
raitk outside Chits Hank Baragwanath Acadensic Hospital [CHRAHY o ask whether they
wrodalid bee imterested in participating. Mothers were eligihle for recroitment i 1) they were 138
years ol age or okl with as infant aged 0-1 meibes B) ol whsom sy weor the prinsary case-
grver, e i) were Bving in Soweto for the duration of the shedy. Mothers were meligible if
infants were borm pretermn o i the infant hed any o isshdlities, ingpalrmests or diese tha
witled il et of impaie normal devdepment, 0-3 meonth obd infants wene indudnd
s this was the age group that would be inchided in the PLAY study. and as a resuli of the evi-
demoe showing that am inevease In nesovement and pley in very young infints is axeacisted with
subvanced gross motor and personal-sial developnsent Later in childBomd and beyenid [4]

Ethise statemend.  Ethical approval was obained from the University of the Witwabers-
ratted Haiman Rescarch Ethics Compatioe (Sab-audy MI20RRE usdes main sbady M210846)
YWriten, formal inloomsed consend was ohtaines frons all participanis, for participstion in the
focus group disosedons (FGDs) and questionmaires, and loreach FE0D 10 be recorded. Alll par-
1h‘."‘!.lﬂ.li|;l'dl‘lr|rﬂbuﬂ:d huﬂdmimlpmﬁbduliu elrelanenis

12 Data collection
T rounmds of Foons Giroap IHsonedbons (FDGE) {named “Roursd 17 end “Round 17, pespec:
tivelyh were comducted for cach participsnt, approsiznately twe wodks apant in Aprl 2022 AR
B wre conducted at CHEAH in Soweto, [obannesburg by stalf trained in qualiative
resiarch sty collection. Albugh questhoni were asbad |5 English, passopants coold spek 15
their bame bmpguage and comersations progressed in the vernacular, This s lator tanadated
inte English if ke response was in a different langusge. and transcribesd for amalysic Lasiby.
R 3 ol dsta collection, s tdajhonic questionsalre, was conducted approsinalely e
wick after the completion of the FGEs with the same group of perticipants. ATl RGDs and fele-
|Ehone calls wene audio recorded with the paricipansts’ consent and trenscribed inte English
vetbualm.

Remnd 1. Round | conprised of three FGIDs, canductod aver 1 days with B participants in
the first FGIY & pariscpanis in the second FGD and & participants in the third BGE (ogal
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B = 260, All participwnts staricd the soaton by prostding sscio—dmmographis mormation ina
questhomnaive. The amm of the Rownd 1 FGDS was to understand the challenges and barriers
than the CAG membern experienced when facilinaing play widh their iniamis. Parichpants wese
g a detailed explanation of what the PLAY atudy was, inchuding the stwedy's dims and abjec-
tives, themes, contact points between the diferent arms of the trial. aowell s examples of e
Uy o gascanmmnis anl imtervestions that woubd be iscludes in the study [13]. The demein
the PLAY study that partic pamis were asked 1o foom on, was around interactive play ansd pro-
matiom of early learnieg. As s reosk, diccussions were lrgely apcumd the partcipams’ inder
staswling ol play e sdevelopment, as will 2 the oot of their bame enviranmenl an
jparticipating in play with their infants. As part of this discussion, participants were showna
nuther of photos) plotiire depleting different hiome envirmmnments, which mvoked & disons.
siern arvianied which envirmments enabled or daconrgged active play. The stock photos were
chosen s shinw a variety of home environmends that woubd be similar to those found in
bovwetn, inclulmg degle reomnsd bome, dhacks and hodtels, s well s different settings where
children may play e g on the séeal the road, in 4 yard, ok, Parficpanks also bad a geroeral dis-
cussion around the delvery of the intervention, ¢ the prefermed means of contact and how
aiten pasticipanis abould be coptacied.

Hound L All participants from Kound | BGDs were imnated back for Round 2, approsi-
matehy two weeks later, however, five of the bremty participants did ot abiesed. Keowmd 2 com-
prised of e FOIRs comducied om the sne day, with sven and dght participanis 2 cack
resprcive FGD {fifteen i sotal m= §5), Rosnd 2 wan priosarily focused om a disomagon
aronnd the soceptability of the play and development aspect of the content 8o be inchisded in
the svody Etervention. Deawiig (rom the themses which enserped im Rousd 1 as well 2 previ-
wus research consducted im shis same papulation group, we crested & ‘prototype’ or an example
ol inberveniion comlent gpprogriabe Tor infine aged 0-3 monte, which was ineroduced 1o the
o im Rosnad 2. This content was in ths Sorm of developmentally appropristo activities,
which would be delivered o participanis as pant of the imervemton. The contest incheded vid-
ﬂtﬁrmnl{k.ﬁgu‘qﬁnu&mlm hmd.i.mlm‘guxum:l.nkmmhmnfh.wm
el s from rocycking maserials (51 Bl as vl a mfographicand other ndusatiosal
material {such as monthly developsental milesiones). Farticipasts were asked to give feedback
lnased om ther peroeplions e b hew the sotirities and corstent may imaprove beahh lieracy, a
well i o Bl 1o presant the inderaretinn, Participams wens then sakod g cngage in and
complete three specific sctivites ot home. The st activity was hasal os vdeos consisting of
gty ba play with babry st (g Jiferont heming e poaitsnnae, The seoond activity waa
for the participams to make a sensory tory, which was demomdrabed in person. The last activity
winh bo determine the potemtial accepiability of the contend i the bome setting from the per-
spective al the carogiors. They wene encomragel to gack a few that ey lked amd ey thes,
instead of sitempting ivcomplete all of thens. The videos were semt o ihe pariipants via
Whatsapp.

Reund 3. The participants from Boursd 3 (n = 15) were them contaciod o week Lier by thse
viudy team o complete an acorplability questionnaime, comprising of 14 questions over the
prhosse (eee 53 A pgmindind. The fienl question determined wiich prototype activitics (semiary
square, shakar and five games) had been completed at home, The rest of the questions focsed
an determsining whether the participants fownd the prototype sctivithes “scoepitable™ after test-
ing them at kamie [17], The scocpiatslliny af the actvities was determised by asking guestaons
spesifically bamed om the seven compongnt constructs of acorptability by Sekhon et al. (121,
which were used 1o mesre acceptability in this wtudy. Exasoples of questions indloded. “Were
the nsructine cleas?™ (micasurisg imtervemlon coberence ), "D yois Bhink the gaines are ben-
alisial fior you amd the baby™ (measuring perocroad effestivonos), e Each component
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constract (namely, affecive animde, burden, sthicaliny, imcvention coherence, ppanunity
costs, pererivel dffectiveross, and seli-eflicacy) i deseribed furiber in Fig .

Fig 2 adornis @ summmary of all theree data colaction poimts.

2.3. Data analysis

All participants” identities were protected by asdgning a uniguoe kdentifier 1o sach panticipant.
making all qualizstive data non-kentiflable dusing ibhe apalyate The quantiiative data were de-

Round 1 (April 2022): Round 2 (KMay 2022} Round 3; Acceptability

=« [Introduction o * Parlicipants presenbed Questionnaire [one
sludy with cantent protolype, week after Round 2

«  Introduction to +  Shown how fo make it SO
irbervention jdeas BaRAAY Miys b Imlnl joaily alter

®  HOIHE &RVPOETeRl =  Sanl home wilh aciivites had been
photo discussion prototyps activibes (in testad

vidao format)

Data collecind; Data collected;

= participants’ » Data collected: ’ » Acceptability of
understanding of = Farticipants' feadback profolype schvties
play and based on their {games, infographics,
developmant, as parcaptions &5 o how and making of sensory
wall as the affect of the actrities and toys) basad on the
Evir heormie content may impact SEVEN COMponent
anvronmeant on heatth lileracy, as wel conshucts of
parteggating in play as how basl bo present accaptability by
with thair infanis. the intervention. Sakhon et al [13]

Fig L Sammary of data colirciion.

i v T gl IJ'."Irpr.'ml;l#‘ ﬁﬁ?ﬂiﬁn
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idertifiend at the posnt of data eniry, swing Ehe sty 10 numnbsar, 20 that the rowarchers could
not link she participants fotheir data. The data used im analysis onky had o srudy 10 number,
withirit mames or any other Wdentifying mformation svallable. The qualinstive dets were sna-
hrvod imding Bhirmmatic notworka anabyis [19]. Meaiinghul sabstosoty and ko were sodsed s
then gromped indo themes. Simillar themex were then grooped and placed in thematic net-
wirks, whish were sebacgquently semmarised amd disoused in rodation b the eriginal esearch
question. The three transcripts from Round 1, and neo transcripts (om Found 3 were divided
aneon g theee reseaschens who agned oodes toeach sistemem and grosped il oodes o
themes, The ressarchery thin swapged ranssipts to srom-checdk all 1l adeistified themes anid
wudes. which were Parther checked by a fourth researcher. Thereafier. all researchers metasa
e B dlecuss amd refine the thesnes ustil ne new themes cmerged. Means, needians and
rargge wiere cakulaad om Microsofl Evcel and wied v deacribe the demographicn of (b purtic-

ipanmits aned the quantitative data from the acceplability questionnaire.

3. Aesults

The average {mean) age of the twenty participant was 24 veurs old and the median was 215,
raiging from 18 1 42 years old. Eighty peroent of the jraticipants described themselvod s sin-
e, whille the vaher twesty percent repunied thenessdves w0 be masried, engaged or im 8 relatson-
i Seventy percent af the panisipasti were snem ploved while thiny percent had seame farm
of employment. The matority {sixby pevcent} of the mothers had completed their Matric {fmal
vear of secondsry schood), while thirty five percent had ot completed secomdary school. Cinly
ane paticiae had o tertiary degree. Six of the paiticijaists were ficd (Ene nothen, Thes was
a fairy egual distribestion of male and female infants, witls half heing female, forty five percent
ke, anad ause infant whods sotler prefemed not to say. The voungest baby was newborn,
arsd the ohles baly was 5 niosths alid, with the averape infang ags heieg 2 mosahs and the
median age being & months old. The time between enmoling participanis and the firs FGD
wirk just over & month, which explains whiy sonse infants were older than the 3 mosths inclo-

Hound 1 & 2
‘The following eight themes emerged from Rousd 1 FGDs: 1] Being o mother. T Envinomneent.
¥ Flay and Developnssnt, 47 Inervemtion, 5) Flosdcl Wellbeing, &) Health Lieracy, 7} Bresas-
fevding, aned &) Mental Health “Bring a neother™ indoded disoussans around the challenges
arsd pops thet motherkood brings, while the “Esviremment” iheme geve insight into i30ors in
the participasts’ bime and pesdential sreu which impeotad their actbvites, seppan (or bk
thierenf), safety and movements, The participants discussed their knowledpe and perceptions
ol the importance of ~play and devebopamnen” in thelr indapts, while the *Intervention” theme
largely Sacused on prefercnce around the delivery of the istervemion. The "Physical Wellls-
ing" theme cxplored how the participants mamage their infants” and own phiyical health, amd
the “Hethli 1iteracy™ disousshon ol on scce b inlbeisatbon and shility 1s usderstand
infoemation provided, The 'Bresstfeeding” theme was a prominemt discussion oxploring rea-
wons For breatieeding {or mot), factors Enpacting conlinuation of breastfeeding. suppont avall-
aldle, etc, Ly, "Mestal Heahly®" exploned ol Eictirs bnpactisg e participants” kil heahb
an minghers. The Himlih Literscy, Enviranment, and Flay and Devlopmocot themes weee rebe-
vank bo this study, while the rest are disoussed in papers currenily in revies.

Thuring e secoel round of FEDs, the three theenes which eenerged from Round 1 {Health
Liwricy, Eminnment and Play and Dovelopment) that weee pertinend to this stusty, were dis-
cussed again and expanded wpon further. Furthernmore, one new thems emenged. namely
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Acorplability of the intervention prototype contend, which waa the primary fecusaf the disous-
stan. The themes were further divided into subthemes and are disoussed belor,

Heabih lberacy. Clinice! healthoare workers. The pamicipants relayed o senie of distrmsd in
tha health wurkier at the chinica, Many foparied that they e providied with minimal & fermnas.
thon around the imporance of play or how foemcourage normal developnueni. and health
wotkers can b rude or make now methers Fecl aikansed for saking eriain quistions,

e et vt e cllaie ey olow 7 explain anpiing. Ih:ylrturpwprhrdrnﬂﬂrh
Ibeokler] {a hookler ghven te pareots by climic stall when children are born whick koepa
record of the child’s growih and otker key developmental milestonaes. as well as providing
hpﬂu‘ﬂumhuhrmnnuq nurition, lving & bomsding, protection of dhe child inchsd-
frag Emmumnisation schiedube, basi hsalih care op teating sommon s aod “osira
cure” for those lvimg with 11V, disabilitees, etc) [14] after pvimg btk fo the bl You wail
S osl wieew s gef ity wies b ke rhe bl b for T troe ey check- ap, and whew
you dmer 1o dake Bhere o for iy weeks. Thoy dow | eageiain anplfimg. Yow just e fo g
vouirself fisr and regd the Road fo Health bonk boomse ar the back they kave symproms (st
n-;ukw it g fa meiniely et Jor et ikl Ty i eapliin. Vinsa et 001 a5 chaaedd ol
thet bk,

(Rizased 1, grp 2.

Fardlp” proend offer soarces, A Few of the particpants expressed am inlerest in receving
audiditiomal informmation on bovw and when io play with thelr imfamis as ihey did not have access
in Family anedl frienids wheo could prvide thens with sdhice when it camne 1o thetr infants”
developmena. Pamticipants expressed that even when they did kave family menshers involved,
they aften did st know s to et and would profer objeotive information fram & nsased
simree. However, they did not fend 4o frust and/ or smientand the obwedive mformalion
gven tothem (woch s the Rosd 0o Healdh Booklet), or did mod see its relevance, b did po
aliscuss what) sihus they woubd e,

"My mscthier b Phere 20 bl e abosr the daby bt 1 ke o of mos of the thimg becaus:
ey il ks godng our S most of the Heee I hatve fo ook affor the By s e fo kboow
i lod o ehinngs. T e e BTy Bt o e (i e Hraf.™

{Resd 1, jrp 21,

¥ would be kappy Ao receive ths imervestion], becase when yoir go to tie Boaod te Mealie
Malchet], e e sorme dhirgs wiviol ane diffeeent, & s o o soime pages, ey il abeut

TARSA {An agency that ainss bo provide comprehensive sacial security services against vul-
merabdlity and poverty] aod | don 't understand wiaf 54554 hay fo-do witl Roviad fo Mealth.

{Roused 1§, grp 3}

Environmemt. The discusmion around the photos of children plaving in &iferent sctiings
evoked various thaoughts around wiety, space and the effect om the dhild.

Firpsical safiety. The pasticipants were quick so point ot thar dhey Selt there was a risk of
childiren being Eidnapped or subjected to abuse when ah ar was ool endlosed or whan there
were maay meen around. There was alo mention of deilldren nesding 1o be kept inside or im an
el yard o mvoid them being inmlved i msotur vehiche sccidesia,
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“The o & mal ive o Do et off et fermmship, b yem nosd o boep the gare ¢l a there
i @ sl chid. A o can come ausd drive maee e b (F the Baiy pely ot off the yard™

{Rewand 1, Gep 5}

“Wow ke o br hooed, esr dps, row saw frow e fiest picfere wes [plotare of chikdren
ployirng on the siweet] .. [ wow'T feel firee &f mep child Lives ima plhoce fike that. & ginl especialiy,
mof oy o g, Becaes anetime oy do et rabead e well, row urdenboed. | eow? foel
happy”.

(Rowad £, prp 2}

Effect on developrment. Many b ihai it was impostaea for chilldren to be aroursd ether fam-
ily mractitbuta sach 2a grantmothers. This was sa that they could abso kol after the chikd when
the mothers were ol able 8o, withoan the child cxperiencing separation ansiety. The partici.
s were st aware of the impomasce of plaving wiil other chilldrer and being aroumd
ol il for hir <lelldren s social developinetit. However, tliere wis nsinimal menitian ol
o e sk of speace wndd outdoor play areas would iogpact thesr children's gross or fine motor
jrlay and develnpresnt,

“Foe e, I think i a5 sooefliing pood [Tor & child wopley feeely], .. . Ddid nor want &dm to play
otaivle willly oo ik, |, o west your gl 1 Il ap, foe T oot manleate with ether oo
e, I saw right pow af schosd, I gof [him ] fe modersdand a fofof Hhisgs, if & hard for him, g [
think [vow weed] fe pive a child the freedom 1o play. Yo, oF s @ pood ineg.

{Rosend 1, grp 2

div e o Ccnpanis and gpace, The particijants were af dilfering apinioss whes i came
tnthe condition of a home and how this may mpaect the child. Many identified that some of
the photos dhinwed ansafe condithons for chibinen, sach s exposed wires, potental for ingary
Tt kethen! stoves, back of rusminsg water, e, Cihers feh that while contagn comlition in
thisir own home were unsanitary or unesales they were msed 10 living that way {ansd taking
appropriate precautions) as they had aheeys lived in ibsese comd ithons. 1t was suggested that any
auchlent that mray eocier a3 resull of e home spvironmest was doe 1o the pasent!s’
negligense.

A s ways i Ehere is mo el plice where @ chdd cam be et | feed that The meciher caw
b carebess annd pot water in g disf aod ol be meinadfid of dive civid. Jf tee claild fnfls dn tie dish
armd drovers, § ferd if wowdd be D rectlier's d::l!prm::. nurrJldHJ-rphﬂﬂ r-urnfrlﬁi fia?
k™.

R 1, G 3.

Sonme participants reporod that they tve in one room bouses where the bedroom and
IEnchen woukd be comnbined and feli thar the space comraieis did have an effect an what sctiv-
itiex thiy were able to de with their children. However, those with bigger Bouses also expressed
difficultses with space due to overcrowding.

"B il pow v’ the g il yow shomeal w i yout aee Reean. they rovd apen sporce. sand
hiasl frame, v dhee o four room (heoase], dthereane o bobol s, There im0 Hiwe g0 do diese ot
af ieivegn. Wihen you ang it e thiy, you ape sitdog Die this, aal ther o gy ened o @,
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When i rminen, yos dion T v ipsios aprarr, Wikva puw go o tlae bedd oo, Hy lallow
you Ko the hime hat you pot is wiea g o ositsick i 01 wsder @ Pree el siF o e grass,
and play, Wieen it ds raimieg, we are med pliying we will st be sitting fa the Jose anly”,

{Rawiwdd 2, grp 3}

Fuctous hinderimg phry. The main ressos for sespendents nol engagleg in play with thelr
children imcluded kack of ime dee 1o havieg to go o work, doing chomes, and spending time
o kel e, Somne (el 1kant there were ne himderances as they liked o play with their
infEnis, cupoctally s ey did not peed boys b the fisst few nsaniba

“Mugde [y dan't play] when yow ane oa e phews qusd on WilsiieApp. Somefiores | am on
Ehu plareret il et e Bunley dncvpinige 1 e Wik i it e, 8 i Wlariw g, [ b wedaen [
i ook ool ebuses ™

{Romwal 1, grp 20

“The civores (3 winaf §oom say when I ik a fos? sometinmng Chat is stopping mae, Bectse mosl
af et chroenes i Bcdkvong af s il hosse.®

(Rowarsd 1. grp 2)

Flay and development.  Acthdties wank fglieds. As all the participants had infants below
i natonths of age, they temded to engage s activities which were appregriate for ihés age
raigge. such as singing and dancing. Some pasticipants alsa liked i talk bo thcir knfants, mas-
wage their feet and Langh with them. Afer seeing a video about ways 10 engapge in “lummy
tins™ witth ikesir infants, soni pastic pants neentionad that they wers nob aware thal ey conld
jrut theeir infang an their fummies s many differesd positions,

“Fow sy [ play with i by slugiog, amd b bauphs amd enjoys "
{Rewansd 1, grpr 2}
* o iy s vy clelld dey talkiosge £ i, [ il il dir bt e e scomserfinaes dhe child

shows reactions. M keaghe o bifoand Deen snmitiogs when [ame plapteg with o e wall
fonk ar me bt wehen iy ofber [chaldl] G plaimg wan e, e ol Gaugh ™

(Resnd 1, grp 24
Marermal belif. Mamy of the pasticipants were aware ol what the term “developanmt®

migank, and snme were awane that "neilestores™ were indicators of b their infank was devel-
aping. Some el tha play s geod (oe meonitoring bow their infant was growing snd some

hat it 80 the offect of play on metar desckopmet,

“ahe sl mmusc ke he pligs o yes adeo sev et ol dn b Do
(Rewassd 1, Grpr 1}
O il the maim belichs dicusnd i Rossnd 2 was arosnd ey time and sbeop, Most par-

ticaparis believed that miants slept better when they slept on tbeir stomachs and were not
wware off e dangers amocisted with this
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“When a bty & sbegping an Heds Py, they Becon befter than wher tary are dn olher
posilions aed wihen Hey'ine serpmg o P lummey ey Soge”

{Rosnd 2, grp 1)

Acceplability. The main purpuse of Reend T PG5 wa to determise the scceptability off
the prodotype and therefore, this theme was only mtroduoed in Round 2.

The acceptability oo ept wis Eeoduced with s gemeral dBomabon arsusd the brtervention
activitien, specifically bow alten ibe contest should be dodvered snd whether it abauld he
delivered through an app or WhatsApp. Acoess to mabile data {or kack thereal] for debvery
[Purposes was alsn explored. Al of the partscpanis regeestod 2 data froe opteon, and sonse pre-
ferwel WhataAgep, while athery proefizred the idea of uilng an app. The froquency of the con-
el deffvery varied. ranging from daily to weekdy and bi-weekdy {app content).

Kegarding the app cosest, parsic panits dad not nsnd i the videos were in Emglialy ot loeg:
an thers were silwithes acoomipanying the audio, neovisyg slisdy scnma the sereen. As many af
the wideos svailahle om the kriermet are usually Nonh American’ Buroceniric, masy of the par-
ticipasts sagggeated usirg hoval wideos of kaviang actons wha were more represcaative af the
Sctan Commmnity when it camoe o their race and culiane,

Wrabesedd b maipbe it could be a Dok periov. Vow soc!
Snimfios w ax Do, we sdy fheir Phiugs aer donr by st poopde.™
(Rl 2, Crpe 4}

Adler being presemied with the prototype activities, the paiticipants farther Socussed their
thossghits and perceptions of cacl activity. Sabthemes were then orested to align with the seven
acceptability component constructs as described b Sebbon ot o [17] and the dscusdon poist
were placed indo each subtheme, accordingly. Table | expands on subihemes and their sup-
Peling quodes.

Round 3

Acceptability questionmalre. The percendage of participants paticipating in eadh respec-
A activity i sbkenen in Fig 3, The resulte of the acorptability questiormaine and participant's
fren megpenses, | separated o each compoment structure) are repomed beloe.

(e participant was not coniactable and Mtﬁrrnrﬂyiﬂ;ﬂunm:nuqhﬂm:
tebophonbs questiannaive. This participant’s data were exchaded From the final geantitsive
arahaiz. The namber of participants completng each regpective sdtivity is represented in Fig
& The ducrepancy in (ke nunsher ol mothens :nl'qﬂﬂ:lng_lh: aceiviics 18 due oo the msothers
anly baring instrectid 1o pick & frw astndtion o complote at bame (e they wene ot mequined
i complete all of them in the week).

Fvery participant reported thet they liked pliving the gasc with their infine, begely due
i barih the habry and pariscipant’s enjoynuent. seeing their haby's devdopment and becanse it
encoruraged bonding with their infants

"Wl T ke thews 0 bod becirace | cosld sor thard Hive Boeby was devdfoping amf T was able o sor
witkrd lar lber and what be toughi he dial nol Dbe ded e wirs smiling amd showing ree tel e
wid gripng iF, Thal s wike [ wiis bl foser tal e s eruivie tie ralliog biaios o me o
sormred ke T wecst wmcommiBraldle one it e wa engopsieg il And mroy son s wery picky sl
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Ial sz are baiping ber witk doelopesent, ﬁ'ﬂrmwumfﬂmmmh.rhdﬂﬁmdr
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=participant with baby sped X mon b
Oinly one participant mentionad that they did not like the senaory cguare becass i wis Lo

lewad dor them even thouph the baby erdoved i1 Dnhorwise, ||i:r¢ﬂ-u:.-f|h:p|.r|.i:|p-nui|.-nj
that thiey liked the sensory Joys becase the indamts ked the noise, b oolours, and baolding the
square. Crther reasons for liking the toyvs included: asing the toys 1o calm the infant down
whia they criad, makieg the dnfant bappy, and encousaping furber keasming,

Thaey munke the baby 1o be mreve playfed wieen they bosch thetr roys especkally the one with the
Pﬂlﬁrimid-cllrnmrq'uuvl i makys e fiby o happ™
» parlicipand with hahy aged 4 months

1 beved everything about i, my baby love i, [ can sbio seg that she can hear @1 and db
wanis bo hodd 1°

- participard with baby aged 4 months

T foved e somsd tlaal i make bevamse mow il sive i3 ueed fo i{ when she ories 1 calms ler
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- partsipant with haby aged | mamih.

Every puriicipant fel that the acisvities were benefical. Resion for finding them bendicial
inchsded: enpuving the bonding tine, bith nuom and infant tand fimily) being happy when
ciygaging b the activivies, bessming and developiment far bah moen and nfant, and safeiy.

“T8 s beneficial) becane My help e lo understand my Baby amd teey Beip ber fo develop

! fe larn iy lhlrl,p.'

- participant with haby aged 1 months

i i b ficial] bycae wiees T e the Dady awriling and Luaginmg | was also Jappsy o | as

bappy thand iy dow'T only begfil e ba by but smself os wel™

- participant with baby aged 1| monthe

T is beeneficial] beoauee the games are snfe ™

- partscipant with balsy aged 2 memths

Every participant found the actlvites ey 1o do. The partidpants Bad varying ressons, for
finding them easy. Theee includied the Gon tha they were cay 10 undemtand., ikt ey wese
hanadimg with their infants and the infant was enjoying #. The participanits agreed that they
liad the resouroes needed for makieg the senaory square or fce shaker. & couple of partio.

st reportod that it was ey Becaiise they did it sead o buy sny tovi, which i nol sonse-
thimg theey knew beforhand

*T Jomenal e iy, fecy wrer notas band ae §ilougphd ey wosdd be becouse wre anly ek
thaad phrping welfr fhe balry reguires tops.™

-participas with babsy aged 1 moeh.

¥ ot w50 wehen [ wins makidngy e fops | wies ol emoping . She enposved bl of those and

they wewe gutay R o becascse mrost of the fase these aue the ganigs thar we play it e Baby,
ity st fand v dlad mod ke thatl i s wlrd wee st do walk our cluldren.™

- participant with baby aged | momih
“Thy were gatcy becrure 1w st fiapig with thie b ™
= pasticipant witk balby sged 2 monibs.

Lvery participant reported thet they understood bow to play the games with their infams,
hﬁ-mﬂﬂt”ﬂh‘*ﬂﬂ]l‘qﬂlﬂ:ﬂlhﬂﬁl:MIMWW;MuH.mImﬂdmuﬁuu
b doine 8o make the Estnictions dearet, the participaiit resjundod,

" Yeal agtually [ ek there shoukd be @ presow witly fradming tir [ahorer us how o] pley the
powars someions dociie we forgnt. 3o 8 ¥ nasy if we do @ prachical becaure sther peapde are

alerwe sy S ey Ao oo o praactical for everyome o ressen ber”
~jparticipasd with haby aped 5 mooths
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The majoeity of the participants (rrer cighly prrorst staed that they bad tme bo complale
the activities. The remaining furs participants were noi able to complete the sdivities doe bo ill-
ness and not knoing 1kl they weee required bo compleie the aciivities agaln, regpectivy.
Wit akied what wishd Beljp them o mrake time s fubsng, s b paicpanty abed k)
they wosshd Eike 10 e sendt the videns again and remi nders through SMS

Al e hae participants St canfisdent that they knens how s do the activitios and were doing
them correcily. When asked i there was anything that woukd make them feel even more confi-
der, minst of the respossdents weggestad sepding more activities 1o dio, alosg with |Patmectens
an e b i Bh: et Ges. Oy one pasticipant disd not e the boys e make,

O the fourteen participants, fust over half {cight) of the panticipants found i very casy o
finadl ehe resoisrces 1o make the oy an bome, Ave panticipants found M cay to find the resources
and e participang found i diffule Wihile pest af the partic pants had the reussnces s
home; ome participant needed b bay o packet of chips 1o wdd the packet to1ke sensory square.
arsd anodher participant neaded to by 8 needle, which they coukd bot aford.

When i came 8o b amed when the activitics were prosentod, most (ninety seven peroent)
ol the pariicipanis preferred beang sk s wideo instead of it being presemied in person, so
itha They comdd watch 5 their swen time, s dioswn and pause the viden, amd could refer Back
A il o peerdedd, Whien asked about how ofilen the particpamts woubd like 8o receive more sdivi-
lhes there were varying responses. Five ol the pasticipanis wanted to recebve content once a
week, while ihiee particijusi wantedd i recetve the comient monthily, cvoey twi weoks sl
wvery dav. respectivey.

4. Discussion

Understanding the complexity of the mothers' lived experience

This study aineed 10 determine the scceptability of a set of actvities which would be induded
in & windy imtervention for mothers in Sowalo. The findings saggest that while marsy of the par-
ticapasts did ergey playing wath their infants and seing the impact of play on their child's
development; the mothers were also dealing with a range of complex factors, all at the same
tinze, which lindered their panticipatson in pley. Some of these factors disoussed included lack
al s ar mikivation, covirannental comstraists 3o well as Banited avalability af infarmation
frons health workers and’ or lnedied we of the nformeaton avellable, for example, inibe Road
1o Higahth hasoklea.

When i came ba the naothers” understanding of play and developmenl, many of the moth-
ers were omly mware of the gross motor developmental milestones and perostved thelr infam
reahing these milevtone to be o poonl sgm af growth, Asother sy with a stmiles populatios
Erosap in Soweta, sinmilarly found that mothers were aware of the dilferent developmental mile-
wiones and wosdhd nee them as o sood Sor tradcing development and progres [8]. While the par-
ticipamts unlerstood the valus of play in the yonanger mantha, it seened that the participans
were nol wware of the insportance of pliy inevery aspect of developent (g not jus phvsical!
inuba developiient). or ol the Gnportance of thelr ows mole = promoting play with dics
infants im the carly maonths. Likewise, a Benpladobi sudy (ound that maral moghers hasd basic
lenowled ge abeset the Benedits of play but lacked insight into the iomportance of it in every
uﬁnd.]ﬁ:lqm.cﬂ-r. P.mhhhrb- hmﬂﬂh:lqujuumﬂmdw:hpmm|ﬁ].

Roumsd 1% slisowmsons hightightod a sigaificant bk of sel-elficacy in the moghen, bocanse
ol their diffioult and complex lived experiences. Souse of this was due bo kck of knowledge and
experience bul some wi linked 1o dificul clroomstances and the eenisomnent aresand e,
mich s lack af resources and spmer. This was larpely noticrable when many participants
showeed a sense of excibement and pride in knowing that they coubd e foys that they had
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made themedhves Sor ther infamt's enjoyment amd devlopment, despite their linansial con-
stralms. Sppporing mothers with educstion mnd increased sense of cagability, has been shown
i have & poitive inypact on chillren's deveopmnent, seer n o audy conductad in Endia, which
fouped that maternal education and meiilal health were ane of the primary indicibors for a pos-
ittve home environment a% & and 24 monthy of age (18]

The participasts exprissnd a srong distrust of the heahl workers o the cinic (wh, in
Soanh Adrica. are predominantly nserse-led). This distrust is largely as a resubi of the lack of
anifidestiality and mistrestment by certain health workers, revahing (o s disrust s the isdor-
aatines prorcidis] e moghiess in the dimica. Unfortunately, this is somcthing that is widely
reported throughout South Africa [17]. Stadies conducted in simvilar seitings have reported
wisine 1t Boeling bssehied by healihcare worlbers uring birth and sstelposmatal care, with
heath workers being apathetic i theer pain or cusrent seods, This resuliod in wosnes feoling
djnupnmudwﬂﬁwinfumwﬂmwmmghhnuﬁunhttnﬂnﬂ [Hy 59, As
wiimile participamts expressed o distrust is infomeston proveded by bealth workers, snd aithers
did not trust information given by lamily or friends, its dear that there needs 10 he abernative
wources of acoarate information ks can be pelied on Furtbemeore, betber hedth lteracy in
ihe communities wonld allow meoihens b ko where i seck GBotual, evidence-basad infooma-
tinn, b know which sources of information 8o trust, and #o know how 8o apply the infornation
N their o content. These findings gusded the rescarchers to provide intervention comtest an
relisbde anline play and development muq‘htﬂuhwmmhuﬁnh weind s ]
miretimgs with Hlealth Care Professionals

(e of the dominant themes that was repeatedly mentioned, was the impact of the home
cttvirnsmen (Bl inasde asd culside) o i'q.P-:ﬂnpul.:" el badeaviies and activi-
thes o both them and thedr children. Regarding ihe ouiside environmess, the main concern
arvuss] physboal sadety for the chikd s valid given e sermaumdengs is which the panicipasts
Tive. Soweto js an informeal setfleoent or "sowspkip” situaied an the suthwed of Jobanme-
Iburg, where the nemnber of child kidnappings, and pedestriam road traffic mjuries are high [0,
I11. Similar comcerns have heen vaioed by othey mothers in the same Sowetan osmmmunity.
Prioevschi ot al, [/] Sl that snathers axpressesd somormms aruinsd theis children being hit by
cars, beimg abducted, kidmapped or raped. as 'well as other concerns which weren't mentioned
il sty bust weoiikld ales be applicable, such as tie diild hurting themselve or falling it
supemunal toibds, The Biteratury iy obear i shawing the impact of Emited opportsnites for
miremenl in home epvironmests (eitber due o lack of space, overcrowding, eic] on active
jlay el thiretore, mobor and cognitive develamient in inlani [12-24). Mot of the pantics-
paras teported to having limied space indoors and thewr environment ol side being unsale.
This had major imglications in the nuothers abdlity to encourage active play, both inside aned
anrishle 1n view of thewe Grommviances, 8 was lnperative that (e any intoreonilon invedriing
active play 1o he feasible im ghis conmmumity, Emited indioor and outdoor gpace nevded to be
cnnabieral. This resulbed im the researchers focusing on increasing health literacy aroemnd ik
vabue arl berefies of play, and specifically hew o adapt the home esndeonment, o eadoussge
sate andl active Imfam play,

Protetype development and engagement

The devebopant and teting of the protatype prosidied scene important izssight into kow the
|participanis wanbed comtent to be presensed. Crverall, the participasis were happy to oy out
the aciivities uf home. However, when presesileg the activities as part of ihe prototype. masy
ol the videos or activitios disl ot have 3 diverss range of céhnicities or sociercenamis groupa
represetied, which the pan bcipamts indicased would not be their preference. This led to the
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interventian anky inchiding prople, rnvirenents and oo thal were mpresm ity of
the Sovreto oom nounity.

With regards 1o “nammy ilmne” and deep relaied comtem, mumy of the participants et dug
habsiey alop better in prone position aind were pol swase of the ssoctiled dangery compared ba
vopine deeping. This finding is dmilar bo s South African dudy which jfourd that only 3% .of
-wpel olid babics were dhoepieg exchudvey in a sapine peodtion [25] fusther highlighting the
nesd for greater levels of health literacy within the commenity, and encouraging (ke research -
ers i i nchede tamnay dme bndormathon and asescimod safety precastions in the imervention
activities [12],

Acceptability of the intervention

Despite the small saneple sire, the results of the study provided [sportang paidance when
crealing am acocpiable inbereemifon. Firstly, ile inbervenlion needed 1o include sinaple activi.
ties thot encouraged age-appropriate play, using very limed resources which were available
in ths home. Seoandly, 1be activitics necdal ba b culeusally appropaiats o this specific
group, and thirdly. due 1o cronaded living spaces and lmited outside play areas, the acibifies
nesded 1o encoamage sctive play within the corstraints of smalll gpaces. Laaly, duse to the lack
al relasble information {and sapport) availabde 1o the neotbers, the intervestion needed ue
wurk alangside the current health systom, by providing additional information on play and
develapment that corresponded with informathon provided by the health care providers. Bor
the activities to b Seanible in o real-woeld seieing, activitics necdad p he:ﬂmlal.tnuj achibev-
able, o develop a senee of self-eficacy in the mothers. Contenl also needed to be accessible
Erren thal acoess to WiE and dats sse significant barriers for mothers I8 acoessimg nforms-
o digitally [26]

This study has certain limdtations, which the researchers tried 10 matigate wherever possible.
We did not collecy datn an how sctively mothers trely engaged wigh the bvierveniios material
and anly assmaed their perogption of 3 small mmple of content. As this sudy had 2 zmall sns-
ke stee. the findings may not be generalissble. and comnod be extrapolated to higher moonse
eainings. However, the sample coubd still be cemsiderad representative of other wamen m
Eerrea s certain detsographic data, such as parity, sdwcation and miarital stabes were stowilas
I demographdc data fownd in other sudies compsind i the same ape groep in this area [17,
3] Acomemon risk wheiy using feons grosp dcusdois, i the Euadon hemy bad hased on
the researchens’ agensda. or the agenda of yped fic parficipants in the group. This risk was mini-
mized by havieg a trained facilitator who wa external o the probect and an exgpert in dealing
with jroup dyrinics s allow for equal comribstion fram sach panidgant, As the sthos laan
witnbdier 10 the siwdy pepulation community, with their ewn ides and presuppositions, as well
s this stdy beimg completed as part of 5 doctoral degree. it s expected that some mlenpreter
Bk wras presert. Hiewever, where possible, interpecter iz was misimbed by having e
rescarchens code andd re-code the dara as described in the methods section. Despite these limi-
tstion, Ui siedy has o sussher of wretgilia |achiding the pammicgants (end usees) fom e
parind of inlervention dehopmom allewed them to shape and covalts the bl e roentions
that were appropriste, acceplable and feasible in thelr own conbext. This ks cssential for sdng
iead siiwoia it changgling liealth belivioiss i seal hdehluilnp[.ﬂ].]nqhuuﬂﬂqlhum-
vention has the potential fo inonese mothers’ sclf-ellicacy amd healih lteracy aromnd their and
the environneent’s rofe in their dhild's play and development. With. the right information and
inals, each participant has the potential io poaitively bnpact their child's developanent, which il
oxprandedd bo she larges commmnity, sl see barge scale pasitive greth and devalapnsenial
autoomies thiroughout the life course. Given the Back of tnast in the bealthcare systen, policy
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makars shemld foces on providmg avidence-based knowledge 1o e mathers through ather
means soch as data free digtal prodesds. & foous on providing safe. seoority patrolled open
spaces and playgroursds needs o be priorinizal 1o encourage access i sotlve play for chilldren
ased adiile

5. Conclusion

Im conclusion, this stedy has provided insight mio the acceptability of an inberventon
designed wn imgrove health Beracy arousd developmenially appeopriane play during infancy,
with a commusily advisory groupool mothen in the Sinelo conrmusity, The findings pre-
senbed im thls sudy will gade the development of an inlervention in the form of an inberactive
rvialribe app amed prrenvisde further inasght and guidance for diodlopdng future inlerventiens in
low-income settinge. Future health and social policies need to account for the complexity of
{sonoes arsd expericnoes which npact msothers” decidons relsiad sothetr dhildres’s play end
developmmamt, Furtboer resarch shoubd faoms om the st and feasibilite ol usisg dagital weh-
nologies i create hehmvdosr change n kow:iBoonse seitings.
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