
WORKING WITH THE THRIVE BY FIVE INDEX 2024: 
EXPLORATIONS OF EARLY LEARNING SYSTEMS IN SOUTH AFRICA

J O H A N N A  B E U K E S ,  A N A T H I  K W I N A N A

THE RELATIONSHIP BETWEEN RISKS 
TO CAREGIVER MENTAL HEALTH 
AND CHILD LEARNING OUTCOMES: 
AN ANALYSIS USING THRIVE BY FIVE 
INDEX DATA



J O H A N N A  B E U K E S � ,  A N A T H I  K W I N A N A �

1  S A M R C  D e v e l o p m e n t a l  P a t h w a y s  f o r  H e a l t h  R e s e a r c h  U n i t ,  D e p a r t m e n t  o f  
P a e d i a t r i c s ,  U n i v e r s i t y  o f  t h e  W i t w a t e r s r a n d ,  J o h a n n e s b u r g ,  S o u t h  A f r i c a .  

2  C e n t r e  f o r  c h i l d ,  a d o l e s c e n t  a n d  f a m i l y  r e s e a r c h ,  D e p a r t m e n t  o f  
P s y c h o l o g y ,  U n i v e r s i t y  o f  C a m b r i d g e ,  U n i t e d  K i n g d o m

THE RELATIONSHIP BETWEEN RISKS TO 
CAREGIVER MENTAL HEALTH AND CHILD 

LEARNING OUTCOMES: AN ANALYSIS 
USING THRIVE BY FIVE INDEX DATA

WORKING WITH THE THRIVE BY FIVE INDEX 2024: 
EXPLORATIONS OF EARLY LEARNING SYSTEMS 

IN SOUTH AFRICA



Corresponding author
Johanna Beukes, johanna.beukes2@wits.ac.za, ORCID: 0000-0003-2644-7081

Funding
J.B. is supported by a postdoctoral fellowship from the Department of Science and Innovation and 
the National Research Foundation Centre of Excellence in Human Development at the 
Witwatersrand, Johannesburg, South Africa. A.K. is supported by the Oppenheimer Memorial Trust 
scholarship The funding sources had no role in the study design, data collection, analysis and 
interpretation of data or in writing the article. 

Acknowledgements
The data used for this paper was provided by the Thrive by Five Index. The views and conclusions 
expressed in this paper are those of the author(s) and do not necessarily reflect the views of 
DataDrive2030, its partners, or the funders of the Thrive by Five Index.

WORKING WITH THE THRIVE BY INDEX 2024   I  01
EXPLORATIONS OF EARLY LEARNING 
SYSTEMS IN SOUTH AFRICA



Abstract

Background: The critical period of early childhood development is influenced by caregiver mental 
health and socioeconomic factors, yet information from low-resource settings remains scarce. This 
study explored how household- and caregiver-level risk factors relevant to caregiver mental 
health are associated with early learning outcomes in South Africa.

Methods: We conducted a secondary analysis of the nationally representative 2024 Thrive by Five 
Index, which included 3,841 children aged 50-59 months and their caregivers. The standardized 
Early Learning Outcomes Measure (ELOM) was used to measure child learning outcomes. In the 
absence of direct clinical measures of caregiver mental health, caregiver mental health risk was 
operationalized using proxy indicators of household food insecurity, perceived social support, and 
functional difficulties. Bivariate correlations and theory-driven multivariable linear regression 
models were estimated, with standard errors adjusted for clustering at the Early Learning 
Programme level.

Results: Multivariate analyses showed that higher household asset scores (β = 1.00, p < .001) and 
older child age (β = 1.43 per month, p < .001) were associated with higher ELOM total scores. 
Boys (β = −3.54, p < .001) and caregiver employment (β = −0.46, p < .001) were associated with 
lower ELOM scores. Household food insecurity (β = −0.45, p = 0.582) and perceived family 
support (β = 0.25, p = 0.111) were not independently associated with early learning outcomes 
after adjustment. The model explained approximately 12% of the variance in ELOM scores.
 
Conclusions: Early learning outcomes in South Africa appear to be shaped primarily by structural 
socioeconomic conditions and child characteristics.  Addressing household-level constraints that 
influence caregiving environments may support both caregiver well-being and early childhood 
development in resource-constrained contexts.
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Introduction

The first five years of life represent a critical period for cognitive, social, and emotional 
development (Aboud & Yousafzai, 2015; Goldfeld et al., 2022). During this critical window, a 
complex interplay of environmental, genetic, physiological, and psychological factors shapes 
developmental trajectories (Aranbarri et al., 2023; Chauhan & Potdar, 2022; Roberts et al., 2022). 
Caregiving environments profoundly shape developmental trajectories, yet many caregivers in 
low-resource contexts such as South Africa, face structural and psychosocial stressors such as 
poverty, food insecurity, and limited access to healthcare and education (Bluett-Duncan et al., 
2021; Handa et al., 2024; Smith et al., 2023; Prom et al., 2022).

Globally, one in eight individuals experience mental health disorders (Dattani et al., 2023; WHO, 
2022), with 16% of women developing a mental health disorder during pregnancy and 20% of 
them following childbirth in low-resource contexts (WHO, 2019). In South Africa, where 55% of 
households live below the poverty line and 50% are single parent headed (Statistics South Africa, 
2023; Sulla, 2020), caregiver mental health challenges intersect with high unemployment, 
gendered caregiving burdens, and violence exposure. These factors collectively undermine 
caregivers’ capacity for responsive, cognitively enriching interactions, potentially compromising 
children’s school readiness and long-term wellbeing.

Socioeconomic status (SES), which encompass education, income, and occupation, is a 
well-established social determinant of both child development and caregiver mental health 
(Aranbarri et al., 2023; Marrie, 2011). Low parental education and unemployment create 
cumulative risks, potentially leading to maternal malnutrition, reduced parent-child interactions, 
and increased mental health challenges (Duncan & Magnuson, 2012; Ford & Stein, 2016). Beyond 
material resources, perceived social support is a key protective factor to child early learning. 
Studies have shown that stronger social networks are associated with better cognitive and 
socio-emotional development in young children and are negatively correlated with caregiver 
depressive symptoms (Shin et al., 2019; Surkan et al., 2023; Kang et al., 2016).

The home environment is consistently identified as the most influential setting for early 
development. Research from Brazil suggests that a high-quality home environment (characterized 
by family sensitivity, responsiveness, and availability of learning materials) can act as a powerful 
protective factor, potentially mediating the negative effects of low SES on child early learning (de 
Souza Morais et al., 2021). While home learning is a strong predictor of achievement, attendance 
at Early Learning Programmes (ELPs) has also been shown to be beneficial, particularly for 
high-risk children, helping to bridge developmental gaps associated with socioeconomic 
disadvantage (Burger, 2010; Rao et al., 2021). 
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Related to the home environment, boys were noted to be the most vulnerable to early life 
adversity during child rearing, affecting their inhibitory control and attention allocation skills (Coe 
et al., 2020). In a local study on sex differences in performances on early learning outcomes (ELOM 
4&5), boys were reported to perform significantly poorer than girls, with 35% of girls being on 
track and  only 30%  falling behind while only 26% of boys are on track and as much as 41% 
falling behind in early learning outcome development (Tredoux et al., 2024).

Despite this growing body of evidence on child early learning, significant gaps remain, particularly 
in large-scale studies conducted in low-resource settings. Much of the existing literature on 
caregiver mental health relies on direct clinical measures (e.g., PHQ-9, GAD-7), which offer precise 
estimates of caregiver symptomatology. However, in large-scale national surveys in low-resource 
settings, such direct measures are often not feasible due to time, cost and ethical constraints. In 
these contexts, researchers have increasingly used household food insecurity, functional 
impairment, and perceived social support as indicators that are closely associated with caregiver 
psychological distress and well-being in low- and middle-income countries (Campisi et al., 2025; 
de Oliveira et al., 2020; George et al., 2020; Nair et al., 2025; Wawrziczny et al., 2020; Yuen et al., 
2023). These proxy indicators do not capture mental health directly, but they reflect structural and 
relational conditions that are strongly linked to caregiver mental health risk. 

Furthermore, while the broad roles of SES and home environment are acknowledged, their specific 
pathways and interactions within the high-stress, high-inequality context of South Africa are not 
fully elucidated. It remains unclear which specific socioeconomic and relational factors are the 
most robust predictors of child early learning outcomes when examined simultaneously, and 
whether these relationships are consistent across different subgroups (e.g., boys vs. girls, high vs. 
low SES households). 

In this study, we therefore conceptualised “risks to caregiver mental health” pragmatically, as a 
constellation of household stressors and caregiver functional challenges that are theoretically and 
empirically associated with caregiver psychological well-being, rather than as diagnosed mental 
disorders. This approach aligns with calls to leverage routinely collected, policy-relevant indicators 
to understand how conditions that shape caregiver mental health may, in turn, influence child 
development in resource-constrained settings. Our interpretation of findings is accordingly 
cautious, as we focus on how these proxy risk factors to caregiver mental health relate to early 
learning outcomes, and we explicitly acknowledge that direct inferences about caregiver mental 
health disorders in the clinical sense cannot be made from the available data.

This study therefore aimed to address these gaps by leveraging South Africa's 2024 Thrive by Five 
Index dataset. Our research question was: How are household and caregiver-related risk factors 
that are associated with caregiver mental health risk related to early childhood learning outcomes 
in South Africa?
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Conceptually, this study is guided by a bioecological framework that recognises child 
development as the product of multiple interacting systems. We posit that distal structural factors 
(e.g., SES and caregiver employment) influence proximal processes in the household (e.g., 
caregiver mental well-being and parent-child interactions), which in turn directly shape 
developmental outcomes.  By utilising proxy indicators of risk to caregiver mental health available 
in the Thrive by Five Index dataset, this research offers a pragmatic and contextually relevant 
model for understanding how structural and relational conditions that affect caregiver well-being 
may be intertwined with child development in a resource-constrained setting, thereby informing 
targeted interventions and policies.

Methodology

Study Design
This study employed a quantitative, cross-sectional design comprising a secondary data analysis 
of the Thrive by Five Index data to investigate the association between caregiver mental health 
risk factors and child early learning within South Africa. Data was drawn from the 2024 Thrive by 
Five Index, a nationally representative survey conducted between September and November 2024. 
The Index assesses children aged 50-59 months, both enrolled in Early Learning Programmes 
(ELPs) and not enrolled, across all nine provinces of South Africa (Thrive by Five Index, 2022). This 
design allowed for the examining of relationships between key variables at a single time point.

Population and Sampling
The study population comprised of 3841 children aged 50-59 months and their caregivers. These 
participants were recruited across their 9 provinces of the country and using a multi-stage 
sampling strategy. For children enrolled in ELPs, a three-stage stratified sampling approach was 
used: 1. Selection of Primary Sampling Units (PSUs): 432 PSUs (wards/merged wards) were 
selected across all nine South African provinces, with each province allocated a minimum of 35 
PSUs. PSUs were classified by a weighted school quintile based on Grade 3 enrolment. 2. Selection 
of ELPs: Within each selected PSU, ELPs meeting eligibility criteria (i.e., open 8 or more hours per 
week and having at least one child aged 50-59 months) were randomly selected. 3. Selection of 
Children: Within each selected ELPs, children aged 50-59 months were randomly selected, and 
consent was obtained from caregivers.
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Data collection tools 

The following measures were used to collect the data.

01. Child Early Learning Measures
Children’s early learning was assessed using the Early Learning Outcomes Measure (ELOM 4&5 
Years) direct assessment tool, a standardised, locally validated instrument (Dawes, et al., 2025; 
Mtati & Munnik, 2023; Munnik et al., 2021; Snelling et al., 2019). The ELOM 4&5 years measures 
multiple developmental domains, including cognition and executive functioning, emergent 
numeracy and literacy, fine and gross motor skills, and task orientation (Dawes et al., 2025; Mtati 
& Munnik, 2023; Munnik et al., 2021; Snelling et al., 2019). Domain scores and a composite ELOM 
4&5 total score were derived to quantify children’s developmental status relative to 
age-appropriate milestones.

02. Caregiver and Household Data
Primary caregivers were interviewed telephonically to collect sociodemographic information, 
household characteristics, and data on child-rearing practices (Petterson Gelander et al., 2025). 
Although direct clinical measures of caregiver mental health [such as PHQ-9; Kroenke et al. (2001) 
or GAD-7; Spitzer et al. (2006)] were not included in the 2024 survey, caregiver mental health risk 
factors were deduced using available variables reflecting household stressors and caregiver 
functioning with guidance of previous research. These risk factors include:

1. Household food insecurity, measured by the frequency of meal skipping due to food shortage  
 among household members and children (Heany et al., 2021; Sansweet et al., 2024; Thielman  
 et al., 2024).
2. Perceived social support, assessed through caregiver agreement with statements about family  
 and friend support (Beharie et al., 2015; Panter-Brick et al., 2014; Seraj, 2025).
3. Functional difficulties experienced by caregivers in the past month, including challenges with  
 work, home management, and interpersonal relationships (Rachamose & Harvey, 2025; Tseng  
 et al., 2021).

To control for potential confounding and explore moderating effects of variables, key 
sociodemographic and relational variables, such as caregiver age, education, employment status, 
household assets, and presence of biological parents in the household were included in the 
analysis. 
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Data Analysis

Data analysis was conducted using Stata (Lumivero - Software Solutions for Data Analysis & 
Management, n.d.) comprising of the following steps: First, descriptive analysis of the sample’s 
demographic characteristics, child early learning scores (i.e., ELOM 4&5 domains scores and 
composite score), caregiver mental health risk factors, socioeconomic status, relational factors, 
and ELP participation was conducted. This was followed by the second step, bivariate correlation 
analyses examining the relationship between all variables and the ELOM outcomes. We employed 
Pearson correlations for continuous variables (24 relationships), Spearman correlations for ordinal 
variables (90 relationships), and independent t-tests for binary predictors (18 relationships). Third, 
to examine associations between risk factors to caregiver mental health; namely caregiver- and 
household data; and child early learning outcomes, we estimated theory-driven multivariable 
linear regression models. Multivariable linear regression models were specified a priori based on 
the study’s conceptual framework. Stepwise model selection procedures were not used, in line 
with methodological guidance discouraging data-driven variable selection due to risks of 
overfitting, instability, and inflated Type I error rates. Instead, all theoretically relevant predictors 
were retained in a single multivariable model. Socioeconomic status was modelled as a 
continuous household asset score rather than being categorised, in order to preserve information 
and statistical power. Child sex was included as a covariate in all models rather than using 
stratified analyses. Where multiple indicators reflected the same underlying construct, a single 
theoretically representative variable was retained to reduce redundancy and improve model 
stability. This approach allows for formal assessment of sex differences while avoiding loss of 
precision associated with subgroup-specific models. Given the clustered sampling structure of the 
data, standard errors were adjusted for clustering at the Early Learning Programme (ELP) level 
using the ECD centre identifier, thereby accounting for shared contextual influences among 
children attending the same programme. 

Missing data were present for some caregiver-reported variables, primarily due to conditional 
survey routing and non-response. Analyses were conducted using complete-case analysis for each 
model. Given the large final analytic sample and the descriptive aim of the study, multiple 
imputation was not undertaken. However, we acknowledge that estimates may be biased if 
missingness is not completely at random.
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Results

Descriptive Statistics
Tables 1 and 2 presents the descriptive statistics of the continuous and categorical variables, 
respectively. The sample of children was approximately evenly distributed in terms of sex (51.11% 
female and 48.89% male), with the average age being 54.84 months (i.e. 4 years, 6 months) at the 
time of data collection. 

Table 1 Descriptive statistics for all continuous variables.

*ELOM Domain 1 = Gross Motor Development. *ELOM Domain 2 = Fine Motor Coordination & Visual Motor Integration. *ELOM Domain 3 = Emergent Numeracy & Mathematics. *ELOM 

Domain 4 = Cognition & Executive Function. *ELOM Domain 5 = Emergent Literacy & Language

Variable

Child Demographics

Child age in months (N = 3841)

ELOM Cognitive Outcomes (N=3841)

ELOM Total Score 

ELOM Domain 1* 

ELOM Domain 2* 

ELOM Domain 3* 

ELOM Domain 4* 

ELOM Domain 5* 

Socioeconomic Status

Household asset score (N = 3829)

Mean

54.84

44.95 

7.84

10.97

8.256

7.16

10.73

6.39

Range

49.73 - 59.50

8.41 - 91.69

0.0 - 20.0

0.93 - 20.0

0.0 - 20.0

0.0 - 20.0

0.0 - 20.0

1.0 - 10.0

SD

2.50

13.60

3.88

3.62

4.04

4.20

4.34

1.96
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Table 2 Descriptive statistics for all categorical variables.

Variable

Child Demographics

Child Sex (N=3841)

Receive Child Support Grant (N=3810)

Support from family (N=3841)

Support from friends (N=3841) 

Home difficulties in last 4 weeks (N=3841)

Work difficulties in last 4 weeks (N=1986)

Difficulty getting along with people in 
last 4 weeks (N = 3841)

Family member meal skipping due to food 
shortage in the last 3 months (N = 3841)

Child meal skipping due to food shortage 
in the last 3 months (N = 270)

Response Category

Girl

Boy

Yes

No

Don’t know

Agree

Agree

Somewhat difficult

Very difficult

Extremely difficult

Somewhat difficult

Very difficult

Extremely difficult

Somewhat 
difficult

Very difficult

Extremely difficult

Yes

Yes

Percentage

51.11

48.89

71.05

28.14

0.81

85.74

51.34

24.21

9.24

3.70

20.14

8.76

3.93

13.25

3.96

0.68

7.03

42.22

Count

1963

1878

2729

1081

31

3293

1972

930

355

142

400

174

78

509

152

26

270

114
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Table 2 Descriptive statistics for all categorical variables.

Socioeconomic Status (N=3841)

Variable

Father Living in Residence (N = 3553)

Mother Living in Residence (N = 1037)

Caregiver Education (N = 3841)

Caregiver Highest Tertiary Education 
(N = 1553)

Caregiver Employment Status (N = 3841)

Response Category

Yes

Yes

No schooling

Grade R/0

Some primary school

Completed primary school

Some high school

Completed high school

Certificate

Diploma

Bachelor’s degree

Post-graduate 

Learner at school

Studying at 
College/University

Paid employee

Self-employed

Employer/business
owner

Retired

Unemployed

Other/Unknown

Percentage

46.13

64.22

71.05

28.14

0.81

85.74

51.34

24.21

9.24

3.70

20.14

8.76

3.93

13.25

3.96

0.68

7.03

42.22

Count

1639

666

2729

1081

31

3293

1972

930

355

142

400

174

78

509

152

26

270

114

WORKING WITH THE THRIVE BY INDEX 2024   I  10
EXPLORATIONS OF EARLY LEARNING 
SYSTEMS IN SOUTH AFRICA



Correlation Analyses
Bivariate correlations between early learning outcomes and caregiver- and household-level risk 
factors relevant to caregiver mental health are presented in Table 3. Variables included in this table 
were selected a priori based on their conceptual relevance and subsequent inclusion in the 
multivariable regression analyses. 

Higher household asset scores (ρ = 0.16) and older child age (ρ = 0.26) were positively associated 
with ELOM total scores. Male child sex (r = −0.13), caregiver employment (r = −0.11), and 
household food insecurity (r = −0.05) showed small negative associations with early learning 
outcomes, while perceived family support demonstrated a negligible association (ρ = 0.02). For 
transparency, a full descriptive correlation matrix of all study variables is provided in Appendix 
Table A1.

Multivariate Regression Models
A multiple linear regression was conducted to identify predictors of children’s learning outcomes, 
as measured by the ELOM Total Score. All regression models included the full set of theoretically 
specified predictors without stepwise selection, with standard errors adjusted for clustering at the 
ELP level.
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Table 3. Bivariate correlations between early learning outcomes and household- and caregiver- risk 
factors to mental health.

Variable

Household asset score

Child age (months)

Perceived family support

Household food insecurity (meal skipping)

Caregiver employment (employed)

Child sex (male)

Correlation with 
ELOM total score

Correlation 
type

ρ = 0.16

ρ = 0.26

ρ = 0.02

r = −0.05

r = −0.11

r = −0.13

Spearman

Spearman

Spearman

Point-biserial

Point-biserial

Point-biserial

Note. N = 3,841. Spearman rank-order correlations (ρ) were used for continuous or ordinal variables, and point-biserial correlations (r) were used for binary variables. Correlations are 

presented descriptively and were not selected based on statistical significance.



Table 4 presents the results from the multivariable linear regression model examining associations 
between household- and caregiver-related risk factors to caregiver mental health and early 
learning outcomes (ELOM total scores), with standard errors adjusted for clustering at the Early 
Learning Programme (ELP) level. The model explained approximately 12% of the variance in ELOM 
total scores (R² = 0.12). Multicollinearity diagnostics indicated no evidence of collinearity among 
predictors (all variance inflation factors < 1.1).

Table 4. Multivariable Linear Regression Predicting ELOM Total Score.

Higher household asset scores were strongly associated with higher ELOM total scores (β = 1.00, p 
< .001). Child age showed robust positive association with ELOM scores (β = 1.43 per month, p < 
.001). Boys scored significantly lower on their ELOM total scores than girls (β = −3.54, p < .001). 
Caregiver employment status was negatively associated with children’s ELOM total scores (β = −
0.46, p < .001). After adjustment for socioeconomic status and child characteristics, household 
food insecurity, caregiver work difficulties, and perceived family support were not independently 
associated with ELOM scores.
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Predictor

Household asset score

Household food insecurity (meal skipping)

Perceived family support

Caregiver employment (employed)

Child age (months)

Child sex (male)

Constant

β

1.00

−0.45

0.25

−0.46

1.43

−3.54

−31.33

P

< 0.001

0.582

0.111

< 0.001

< 0.001

< 0.001

< 0.001

SE

0.12

0.82

0.16

0.11

0.09

0.40

5.65

95% CI

[0.76, 1.25]

[−2.05, 1.15]

[−0.06, 0.57]

[−0.68, −0.25]

[1.25, 1.61]

[−4.33, −2.75]

[−42.42, −20.24]

Note. N = 3,841. Unstandardised regression coefficients (b) are reported with cluster-robust standard errors and 95% confidence intervals. Standard errors were adjusted for clustering at 

the Early Learning Programme (ELP) level (1,318 clusters). Model fit: R² = .12; F(6, 1317) = 68.85, p < .001. Higher ELOM scores indicate better early learning outcomes.



Discussion and Conclusion

Summary of Key Findings
This study examined associations between caregiver- and household-level risk factors relevant to 
caregiver mental health and early childhood learning outcomes in South Africa using 2024 Thrive 
by Five Index data. Older children, girls, and those from households with higher asset scores 
performed better on the ELOM. Caregiver employment was associated with lower ELOM scores. 
While perceived social support and food insecurity were not significant predictors once 
socioeconomic factors were controlled. 

Contextualization of Findings
These findings align with prior literature demonstrating that household resources are strong 
predictors of early learning outcomes across diverse contexts (Bluett-Duncan et al., 2021; Smith et 
al., 2023; Zhang et al., 2020). These studies associate better resources with enriched home 
environments and greater access to material and cognitive stimulation, all of which support early 
learning (de Souza Morais et al., 2021; Shin et al., 2019). Similarly, our finding of the positive role 
of household asset score reflects the advantages of economic stability and access to resources 
that enable engagement with early learning opportunities. Household assets likely reflect 
cumulative advantages, including access to learning materials, stable housing, and reduced 
exposure to chronic stressors that can undermine caregiver well-being and caregiving capacity.

Child age was the strongest predictor of ELOM performance, reflecting expected developmental 
gains across the narrow age range assessed. The lower ELOM scores observed among boys are 
consistent with evidence that male children may be more vulnerable to early developmental risks, 
particularly in contexts characterised by socioeconomic adversity and household stress. This is 
consistent with results found by Tredoux et al. (2024) on children across South Africa in the 2021 
Thrive by Five Index. These findings emphasise the need for interventions primarily focused on 
building resilience in boy children facing early life adversity and susceptibility to home and 
caregiver risk factors such as parental stress due to unemployment, housing instability, lack of 
resources and potentially maltreatment (Coe et al., 2020). 

The negative association between caregiver employment and ELOM scores warrants cautious 
interpretation. In low-resource settings, caregiver employment may be associated with precarious 
or time-intensive work that limits caregiver availability for responsive interactions, rather than 
reflecting economic security. This finding underscores the importance of considering employment 
quality and caregiving context, rather than employment status alone.
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Some variables demonstrated weak bivariate associations with early learning outcomes but 
became more salient in the multivariable models, suggesting the presence of confounding or 
suppression effects once shared variance with socioeconomic position and child characteristics 
was accounted for. This pattern highlights the importance of multivariable modelling when 
examining complex caregiving environments, as reliance on bivariate associations alone may 
obscure relationships that only emerge after adjustment for broader structural context.

Implications
At the research level, the attenuation of several bivariate relationships in the multivariate models 
highlights the need for rigorous modelling that accounts for overlapping socioeconomic and 
relational influences. Future research should explore mediating mechanisms (such as caregiver 
stress regulation) to better understand how caregiver education and resources translate into 
developmental gains.

At the practice and policy levels, the findings reinforce the importance of addressing structural 
socioeconomic inequalities as a pathway to improving early learning outcomes. Interventions that 
strengthen household economic stability and reduce caregiving strain may indirectly support 
caregiver well-being and children’s developmental outcomes. Given the observed sex differences, 
early interventions may need to be particularly attentive to the developmental needs of boys in 
resource-constrained settings.

Strengths, Limitations and Future Directions
This study had several strengths, including the use of a large, nationally representative dataset, a 
validated and locally normed measure of early learning (ELOM 4&5), and the inclusion of a diverse 
range of socioeconomic and relational predictors relevant to caregiver well-being. However, 
several limitations should be acknowledged. First, the cross-sectional design precludes causal 
inference, highlighting the need for longitudinal studies to explore developmental trajectories 
over time. 

Second, the lack of variability with all children being enrolled in ELPs, potentially impacting early 
learning outcomes made it impossible for comparison with those who have had no exposure to 
ELPs. Third, the absence of validated caregiver mental health measures limits our ability to directly 
link caregiver psychosocial symptoms or diagnoses with child outcomes. In this analysis we relied 
on proxy indicators (i.e., household food insecurity, perceived social support, and caregiver 
functional difficulties) that are theoretically and empirically associated with caregiver mental 
health risk, but do not constitute mental health assessments per se. 
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Our findings should therefore be interpreted as reflecting how structural and relational conditions 
that are related to caregiver well-being are associated with early learning outcomes, rather than as 
direct estimates of the effects of caregiver mental disorders. Future studies should incorporate 
standardized caregiver mental health assessments alongside these contextual indicators to clarify 
the mechanisms linking caregiver well-being and child development.  Second, the cross-sectional 
design prevents causal inference and limits examination of developmental trajectories. 

Third, missing data in some caregiver variables may have introduced bias, particularly where/if 
non-response was associated with household vulnerability. Although the final analytic sample 
remained large, and clustered standard errors were applied, future work should explore sensitivity 
analyses or multiple imputation approaches to assess the robustness of findings under different 
missing data assumptions. Fourth, clustering at the ELP and household levels may influence 
standard errors, thus future analyses should apply multilevel modelling to explicitly model this 
structure. Finally, stratified analyses were used to explore subgroup differences, but 
interaction-term approaches in future studies may provide a more statistically robust test of 
moderation effects. These limitations should be considered when interpreting the findings. 

Conclusions
This study provides evidence that child learning outcomes in South Africa are shaped by structural 
socioeconomic conditions and child characteristics. Higher household asset scores and older child 
age were associated with better early learning outcomes, while boys and children of employed 
caregivers demonstrated lower ELOM scores. These findings highlight the importance of 
addressing household-level conditions that influence caregiving environments to support early 
childhood development. By leveraging proxy indicators relevant to caregiver mental health risk, 
this study offers some pragmatic understanding of how structural and relational conditions may 
be intertwined with child development in low-resource settings.
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Appendix Table A1: Descriptive bivariate correlations among study variables.

Note. Appendix Table A1 presents a comprehensive descriptive correlation matrix of all study variables included in the descriptive analyses. Correlations are provided to enhance transparency and to document the bivariate associations among variables examined in the study. Spearman 
rank-order correlations are reported for continuous or ordinal variables, and point-biserial correlations are reported for binary variables. Correlations are presented for descriptive purposes only and were not used for variable selection or hypothesis testing 

Variable

1. ELOM total score

2. Household asset score

3. Child age (months)

4. Family support

5. Friends’ support

6. Caregiver education (years)

7. Household food insecurity

8. Child food insecurity

9. Caregiver employment (employed)

10. Child support grant receipt

11. Child sex (male)

12. Father resident in household

1

—

0.16

0.26

0.02

0.00

−0.13

−0.05

0.04

−0.11

−0.13

−0.13

0.06

2

—

0.02

−0.01

−0.06

−0.35

—

—

0.12

0.11

0.02

−0.09

3

—

0.00

0.02

0.01

—

—

0.09

0.09

−0.08

−0.05

4

—

0.35

0.00

—

—

—

—

—

—

5

—

0.02

—

—

—

—

—

—

6

—

—

—

—

—

—

—

7

—

—

—

—

—

—

8

—

—

—

—

—

9

—

—

—

—

10

—

—

—

11

—

—
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