Maternal health literacy
mediates the link between
social vulnerability and
caregiving practices that
support infant development

Maternal health literacy (MHL), described as the "cognitive and social skills that influence a
mother's motivation and ability to comprehend and apply health information for both her own
and her child's well-being," is a critical predictor of positive child outcomes (Barnes et.al 2019).

According to the 2017 Lancet Early Childhood Development
Series, nearly 250 million children under the age of five in low-
and middle-income countries (LMICs) face the risk of not
reaching their full developmental potential.

In South Africa, women between the ages of 15 and 49 who are
of reproductive age, face a number of socio-demographic
challenges that increase their social vulnerability. This
susceptibility is exacerbated by living in overcrowded,
multigenerational households and is influenced by a number of
circumstances such as high unemployment, low wages,
domestic violence, and emotional and material challenges.

MHL serves a particularly significant role in influencing how
mothers interact with essential health information for child
health, such as infant feeding practices and early opportunities
for learning through play, in low-income environments where
access to formal healthcare and educational resources is
frequently restricted.

This study investigated whether social vulnerability is linked to
caregiving practices that promote infant development,
specifically:

(1) breast feeding self-efficacy, and

(2) maternal beliefs about play, and whether MHL mediates
these relationships among a group of mothers in an urban
township setting.

Methodology

This study was part of the PLAY Love and You (PLAY) Study, a
phase 1 trial designed to improve infant development by
improving maternal self-efficacy using behavioural feedback
and supportive interventions. The study was conducted in
Soweto, a township in Johannesburg, South Africa.

At two Soweto community clinics, 168 mothers were recruited
between 3 and 10 days after giving birth. Following recruitment,
trained research assistants administered surveys. Prior to
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enrollment, participants were given an information sheet and
asked to provide signed consent. This study's inclusion criteria
required mothers to live in Soweto, be 18 or older, be the
primary caregiver of the index child, and have complete data
for the exposure, outcomes, and mediator. The trial (M220217)
was approved by the University of the Witwatersrand's Human
Ethics Research Committee in Johannesburg, South Africa.
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REDCap was utilised for secure data management.

REDCAP is housed on a Wits University server and has
encrypted data flow, access controls, and thorough audit trails
(https://www.project-redcap.org).

Measures

Outcome 1: Breastfeeding self-efficacy

During the first month after childbirth, maternal breastfeeding
self-efficacy was assessed using the Breastfeeding Self-Efficacy
Scale-Short Form (BSES SF). The 14-item scale uses a 5-point
Likert format, with each statement preceded by "l can always..."
and responses ranging from 1 (not at all confident) to 5 (very
confident).

Outcome 2: Maternal beliefs about play

Maternal beliefs about play (MBP) were examined using an
adapted version of the Melbourne Infant Feeding, Activity, and
Nutrition Trial (InFANT) program, which had previously been
utilised in this setting. This data was gathered during
recruitment to establish a baseline assessment of participants'
beliefs about the importance of movement and play, allowing
forintervention before mothers engage in caregiving practices
that may impair their infants’ physical and cognitive

development. The mothers’ beliefs, attitudes, and intentions
toward their infants’ physical activity (play) were investigated
using a 24-item questionnaire with a 4-point Likert-type scale
(0 =strongly agree to 3 = strongly disagree).

Exposure variable: social vulnerability

To capture social vulnerability as a construct, the study used
the United States Centers for Disease Control and Prevention
(CDC) social vulnerability index (SVI), which includes:

(1) socioeconomic status,

(2) household composition and disability,

(3) minority status and language, and

(4) housing and transportation, consistent with previous
research in this context.

To capture multidimensional aspects of social vulnerability, the
study utilised Principal Component Analysis (PCA) to ten
household- and individual-level indicators: socioeconomic
status (SES), household density, employment, number of
children, educational attainment, presence of disability,
motorcar ownership, father absence, lack of paternal support,
and perceived social support. All variables were coded so that
higher values could reflect greater vulnerability, and
continuous variables were standardized (z-scores) for
comparability and integration with ordinal variables.

Mediator variable: Maternal Health Literacy (MHL)
dimensions

MHL was assessed with the parent version of the Health
Literacy Questionnaire (HLQ). This questionnaire assesses nine
dimensions of health literacy and has been validated in both
high-income and low-to-middle-income countries.
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The nine dimensions of MHL are as follows:

To identify which maternal HLQ subscales to retain, the study
screened each of the nine dimensions using simple linear
regression with Social Vulnerability as the predictor. Three
dimensions - (6) ability to actively engage with healthcare
providers, (8) ability to find good health information, and

(9) understanding health information well enough to know
what to do - showed significant negative associations and
were therefore included as mediators in the structural equation
models (SEMs).

To determine which maternal HLQ subscales to retain, the
study tested each of the nine dimensions using simple linear
regression with Social Vulnerability as the predictor. Three
dimensions - (6) ability to actively engage with healthcare
providers, (8) ability to find good health information, and

(9) understanding health information well enough to know
what to do - showed significant negative associations and
were thus included as mediators in the structural equation
models (SEMs).

Stata® (Version 18.0, StataCorp, College Station, TX, USA) for
Windows (v10) was used to clean and analyse the data.

Key findings

This study discovered that neither breastfeeding self-efficacy
(BFSE) nor MBP were directly correlated with social
vulnerability. Rather, three MHL dimensions - (1) the ability to
interact with healthcare professionals, (2) the ability to locate
reliable health information, and (3) the ability to comprehend
health information sufficiently to know what to do - surfaced
as important mediators influencing maternal confidence and
caregiving beliefs.

Social vulnerability had a strong mediating effect on both
outcomes, as did the ability to interact with healthcare
professionals. Low scores in this dimension are indicative of
mothers who struggle to speak up for themselves, approach

healthcare passively, and accept information without
clarification. In the same way, social vulnerability had a
negative impact on the ability to find reliable health
information, which was indirectly related to BFSE and MBP.
Mothers with low scores in this domain frequently lack access
to necessary knowledge and rely on others, restricting their
agency. Finally, understanding health information well enough
to know what to do was significantly related with both BFSE
and MBP.

Conclusion

These findings demonstrate the potential of targeted
interventions to increase skills, boost mothers' confidence in
their ability to breastfeed, and promote healthy play and
activity for their children. Future research should investigate
competing or parallel mediation models to capture the
broader mechanisms that link social vulnerability to caregiving,
as well as add behavioural outcome data to go beyond
maternal perceptions and analyse how confidence and beliefs
convert into real actions.
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