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Introduction
Birth cohorts prospectively collect data and employ multidisciplinary collaboration to examine 
factors associated with optimal child health and development.1 In high-income countries (HICs), 
a broad range of such cohorts have been established (e.g. Avon Longitudinal Study of Parents 
and Children – ALSPAC,2 Amsterdam Born Children and their Development – ABCD,3 

Norwegian Mother, Father and Child Cohort – MoBa,4 UK Millennium Cohort Study5 and 
Growing Up in Singapore Towards Healthy Outcomes – GUSTO6). Systematic review of this 
work indicates that birth cohorts have yielded knowledge of factors, such as maternal mental 
disorders, maternal substance use and early maternal–infant attachment, which influence child 
neurodevelopment.7 Determining risk and resilience factors that impact neurodevelopment in 
childhood may provide important targets for intervention.8

There are relatively few birth cohorts in low- and middle-income countries (LMICs).9,10,11 Studies in 
these settings tend to examine specific sub-populations rather than representative samples and have 
tended to be smaller and of shorter duration.11 Potential challenges in this context include a lack of 
research infrastructure, difficulty with participant enrolment and retention, and limited funding.11 
Nevertheless, work on LMIC birth cohorts (e.g. Birth-to-Twenty Plus12; Pelotas Birth Cohort13) has 
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been undertaken and has emphasised that poor childhood 
nutrition, maternal exposure to traumatic events and 
adverse childhood experiences can adversely impact 
neurodevelopment.8,14,15

Given the relative lack of birth cohorts from LMICs, the 
extent to which lessons from high-income cohorts generalise 
to these settings is unclear. This article reviews psychosocial 
publications from an ongoing South African birth cohort, 
the Drakenstein Child Health Study (DCHS), against the 
context of previous work on factors influencing child 
neurodevelopment. The DCHS collects data on maternal 
mental health and child neurodevelopment, including 
measures of maternal mental disorders, substance use and 
exposure to traumatic stressors, as well as investigations of 
brain imaging and genomics.16,17,18

This is a narrative review of psychosocial publications 
published between 2013 and early 2025, reflecting on the 
overarching themes that emerge against the context of 
previous work.

Methods
The research question for this study was: what overarching 
themes emerge from psychosocial publications in the 
DCHS? To address this question, we conducted a narrative 
review of publications from this study. The DCHS team 
maintains a comprehensive, continuously updated database 
of all publications arising from the cohort. For this review, 
we drew on this database to identify all psychosocial 
publications. The initial search was conducted in March 
2024 and was updated in February 2025.

Inclusion criteria for this review included original peer-
reviewed research articles conducted on DCHS psychosocial 
data, including articles focused on neurodevelopmental 
outcomes. Exclusion criteria included reviews, methods 
papers, commentary pieces and grey literature, such as 
preprints, dissertations, conference articles and articles in 
which DCHS data were pooled with other cohort data. For 
this review, the first author screened all publications in the 
database, and uncertainties about inclusion were discussed 
with senior co-authors until consensus was reached. From 
each included article, sample size, exposures, outcomes and 
main findings were extracted using a standardised template. 
We then synthesised the findings thematically, grouping 
them into four overarching domains. The overarching themes 
were developed through discussion by all authors.

Mothers in the DCHS provided informed consent at 
enrolment and were re-consented annually. Assent was 
obtained annually from children from 7 years of age 
depending on their neurocognitive ability.

Ethical considerations
The DCHS was approved by the Faculty of Health Sciences, 
Human Research Ethics Committee, University of Cape Town 

(401/2009) and by the Western Cape Provincial Health 
Research Committee. Mothers provided informed consent at 
enrolment and were re-consented annually. Consent was 
performed in the mother’s preferred language: English, 
Afrikaans or isiXhosa.

Results
Eighty-one articles were identified in the database. Six 
articles were excluded (n = 3 reviews; n = 2 methods; n = 1 
conceptual framework) from this review. Online Appendix 
Table 1-A1 reflects each of the 75 included articles, including 
sample size, outcomes and overarching themes. Reflection 
on the extracted data suggested four overarching themes:

•	 Prenatal and postnatal maternal mental health risk 
factors are associated with negative infant birth and child 
neurodevelopment outcomes.19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,​

37,38,39,40,41,42,43,44,45,46,47,48

•	 Prenatal and postnatal maternal physical health risk 
factors are associated with negative infant birth and child 
neurodevelopment outcomes.49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,​

65,66,67,68,69,70,71,72,73

•	 We are beginning to understand the neural circuitry, 
genomic alterations, immunological changes and other 
mechanisms that underlie impaired neurodevelopment.21,36,39,​

42,44,51,52,55,59,60,61,67,71,72,73,74,75,76,77,78,79,80,81,82

•	 Understanding neurodevelopment requires an integrative 
biopsychosocial approach.23,40,83,84,85,86,87,88,89,90,91,92,93

Discussion
In this narrative review of 75 psychosocial DCHS 
publications, we identified four overarching themes: 
(1)  prenatal and postnatal maternal mental health risks 
are  associated with  negative infant birth and child 
neurodevelopment outcomes; (2) prenatal and postnatal 
physical health exposures  are associated with negative 
infant  birth and  child  neurodevelopment outcomes; 
(3) we are beginning to understand the neural circuitry, 
genomic  alterations, immunological changes and other 
mechanisms that underlie impaired neurodevelopment; and 
(4) understanding neurodevelopment requires an integrative 
biopsychosocial approach. These findings indicate that many 
HIC observations not only generalise to this peri-urban 
South African setting but also highlight context-specific 
pathways and intervention targets. Each of the four themes 
is explored next in more detail in the context of prior work.

Prenatal and postnatal maternal mental health 
risk factors are associated with negative infant 
birth and child neurodevelopment outcomes
In HIC birth cohorts, maternal mental health risk factors, such 
as depression and anxiety symptoms, have consistently been 
linked with poorer infant birth and child neurodevelopment 
outcomes.7 For example, the Cohort for Childhood Origin of 
Asthma and Allergic Diseases study in Korea reported that 
maternal prenatal depression was associated with lower 
gestational age,94 and the Danish National Birth Cohort 
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reported that emotional stress during pregnancy was 
associated with shorter gestation.95 In South African birth 
cohorts, maternal antenatal depression and anxiety have 
similarly been linked with lower gestational age36 and adverse 
child neurodevelopmental outcomes.96

In DCHS, maternal mental health problems are frequently 
observed.22,33,34,38 For example, we identified five depression 
trajectories in mothers: the most severe trajectory was 
associated with stressful life events, sexual intimate partner 
violence (IPV) and tobacco use.34 Suicidal ideation and 
behaviour were reported by 19.9% of mothers antenatally, 
rising to 22.6% postnatally.38 Mothers often report 
maltreatment during childhood (34%), IPV during pregnancy 
(33%),31,32 and a lifetime history of post-traumatic stress 
disorder (PTSD).37,41,45,91 Up to 75% of DCHS children have 
been exposed to some form of violence, either within the 
home or community by the age of 4.5 years.47

In DCHS, maternal mental disorders, psychological distress 
and exposure to traumatic stressors were negatively 
associated with infant outcomes.25,26,35,43,46 Firstly, infants of 
mothers with antenatal depression and IPV exposure 
exhibited lower weight-for-age-z-scores, smaller head 
circumference and lower length-for-age z-scores.19,22,25 
Secondly, maternal antenatal trauma exposure was associated 
with smaller infant head-circumference-for-age z-scores.26 
Thirdly, maternal PTSD was negatively associated with 
infant gestational epigenetic age.28

In DCHS, a number of maternal mental health risk factors 
were negatively associated with early childhood outcomes. 
Maternal antenatal and postnatal IPV and PTSD were 
associated with poorer language and motor scores,20 and with 
poorer fine motor and adaptive behaviour27 at 2 years of age. 
Furthermore, postnatal maternal psychological distress and 
IPV exposure were associated with offspring having decreased 
functional residual capacity, severe lower respiratory tract 
infection and wheezing episodes in early childhood.24,29,30 
Conversely, an increase in maternal education and 
socioeconomic status was ssociated with improved infant 
developmental outcomes on measures of cognition, fine and 
gross motor, and receptive and expressive language.23

Associations between maternal mental health risk factors and 
childhood infection found in the DCHS may not be confined to 
LMIC contexts. The MoBa study reported a significant 
association between maternal prenatal stressful life events and 
infectious diseases in children up to the age of 11 months.97 
The EDEN Study reported an association between prenatal 
maternal depression and child allergic  rhinoconjunctivitis.98 
More work is needed on the mechanisms underlying these 
associations,99 and we will return to this point next.

Prenatal and postnatal maternal physical health 
risk factors are associated with negative infant 
birth and child neurodevelopment outcomes
In a systematic review of HIC cohorts, maternal physical 
health variables, such as exposure to air pollution, 

were  associated with negative infant birth and child 
neurodevelopment outcomes.100,101 Evidence from LMIC 
systematic reviews suggests similar findings, for example, air 
pollution has been associated with childhood asthma and 
impaired neurodevelopment in this context.102,103 In addition, 
a systematic review of LMIC studies examined the adverse 
effects of HIV exposure on child neurodevelopment.11 Given 
that mental disorders have physical underpinnings and 
sequelae, any distinction between mental and physical health 
risk factors is somewhat arbitrary; we include substance use 
in this section because as in the case of other physical health 
variables, the mechanisms that underlie its impact on infant 
outcomes are comparatively well understood.104,105,106,107

In DCHS, there was an association between prenatal indoor 
air  pollution (PM10) exposure and impairment of cognitive, 
language, motor function and general adaptive behaviour 
domains at 2 years of age.49,52,62 Furthermore, prenatal exposure 
to environmental pollutants, which included PM10 and 
prenatal smoking exposure, was associated with increased 
internalising behaviours in children aged 24–60 months.50

In DCHS, maternal HIV infection was consistently associated 
with altered neurodevelopment.58,60,66,80 At 24 months of age, 
HIV-exposed uninfected (HEU) children scored lower than 
HIV-unexposed uninfected (HUU) children for receptive and 
expressive language.58 The proportion of HEU children with 
developmental delay was higher than that of HUU children 
for receptive language.58 At 3.5 years of age, HEU was 
associated with impaired expressive language,53 indicating 
persistence of this association.

In DCHS, associations of prenatal alcohol and tobacco 
exposure with brain changes and neurodevelopment were 
studied.63,65,68,69,71,72 Alcohol and tobacco use during pregnancy 
was associated with several negative infant birth and child 
neurodevelopment outcomes.51,54,70 Firstly, maternal perinatal 
alcohol use or prenatal alcohol exposure (PAE) was associated 
with negative infant birth outcomes (low birth weight, 
shorter infant length, smaller head length, smaller head 
circumference and early gestational age).55,76 Secondly, PAE 
was associated with decreased gross and fine motor 
functioning at 2 years of age54 as well as subcortical surface 
area and subcortical volume differences.56 Finally, antenatal 
maternal smoking was associated with a decrease in 
infant  birthweight-for-age Z-score and adaptive behaviour 
outcomes.49,57

Several DCHS findings are consistent with work elsewhere. 
Thus, DCHS findings of associations of maternal PAE with 
adverse infant birth and child neurodevelopment outcomes 
are in line with existing research from LMICs.102,108,109,110 While 
the literature on HEU has inconsistencies,111 a systematic 
review found HEU children exhibited poorer expressive 
language and gross motor function than HUU children, but 
HEU children performed similar to HUU children on 
measures of cognitive development, receptive language and 
fine motor skills.111 Taken together, this literature highlights 
the importance of targeting maternal PAE to ensure optimal 
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child neurodevelopment, as well as the potential importance 
of targeting mechanisms that underlie HEU-associated 
neurocognitive deficits.

We are beginning to understand the neural 
circuitry, genomic alterations, immunological 
changes and other mechanisms underlying 
impaired neurodevelopment
In HIC cohorts, there is growing understanding of how 
associations of maternal mental and physical health with 
impaired neurodevelopment are underpinned by neural 
circuitry and genomic alterations.112 There is, however, less 
evidence regarding underlying neural circuitry, genomic 
alterations, immunological changes and other mechanisms 
from LMIC cohorts.11

In DCHS, antenatal maternal depression was associated with 
reduced neonate amygdala and caudate nucleus volumes.44 
Furthermore, maternal antenatal IPV exposure was 
associated with a larger caudate nucleus among males and 
smaller amygdalae among females at 2 years.77 These findings 
highlight the possible impacts of maternal psychosocial 
stressors on the development of subcortical regions and 
indicate that these associations may be persistent.

In DCHS, maternal antenatal alcohol use was associated with 
alterations in neurodevelopment and the mediating role of 
neuroimaging was investigated.51,55,73,76 Firstly, the association 
between maternal antenatal alcohol use and neonatal 
neurobehavioural scores was mediated by lower fractional 
anisotropy and higher mean diffusivity in the inferior 
cerebellar peduncle at birth.51 Secondly, the association 
between maternal antenatal alcohol use and adverse 
neurobehavioural outcomes at 6 months of age was mediated 
by decreased regional volumes in the temporal and prefrontal 
lobes of neonates.73 These findings are important in indicating 
that early life brain alterations mediate the association between 
maternal alcohol use and adverse child neurodevelopment.

In DCHS, maternal HIV status and CD4 count have been 
associated with brain alterations in children.79 Firstly, HEU 
infants exhibited reduced total grey matter volume relative to 
HUU infants.59 Secondly, decreased infant grey matter 
volumes, particularly in the bilateral caudate, were associated 
with low maternal CD4 cell count (< 350 cells/mm3); the 
dose–response association between maternal CD4 count and 
infant grey matter volume points to maternal immune 
activation altering brain development.59 Thirdly, at ages 2–3 
years, there were increased ratios of myo-inositol to total 
creatine in parietal brain regions in HEU children; these 
suggest ongoing neuroinflammatory processes.75 Finally, the 
association between HIV exposure and poor language 
outcomes was mediated by cortical thickness in the medial 
orbital frontal cortex.60 These findings indicate that early life 
brain structural and molecular changes mediate the association 
between maternal HIV and adverse child neurodevelopment.59

In DCHS, maternal anaemia during pregnancy was associated 
with structural brain differences in children aged 2–3 years,61,67 

with smaller bilateral caudate volumes, left putamen and 
corpus callosum relative to children of mothers without 
anaemia during pregnancy.67 This study was repeated 4 years 
later in children aged 6–7 years and demonstrated that 
decreased volume in these regions persisted, and that maternal 
anaemia status was also associated with smaller volumes of 
the corpus callosum as well as the bilateral caudate nucleus at 
this time point.61 These findings suggest that perinatal anaemia 
has persistent associations with brain development in 
regions associated with motor control, executive function and 
interhemispheric communication.

In DCHS, there is some evidence that epigenetic mechanisms, 
alterations in gene expression, immunological changes 
and  other mechanisms are mediators of the relationship 
between  prenatal exposures and neurodevelopmental 
outcomes.36,39,42,81,82 Firstly, at 6 months of age, the association 
between maternal antenatal alcohol use and infant motor 
domain scores was mediated by 16 CpG sites.74 Secondly, the 
association between prenatal PM10 (indoor air pollution) 
exposure and cognitive neurodevelopment at 2 years was 
mediated by DNA methylation of GOPC, RP11-74K11.1, 
DYRK1A and RMNT.52 Thirdly, gene expression in neonatal 
cord blood differed in those born to mothers with and 
without psychopathology; co-expression network analysis 
identified two depression-related modules implicated in 
axon guidance and mRNA stability and two PTSD-related 
modules implicated in TNF signalling and cellular response 
to stress.19 Fourthly, the association between maternal HIV 
status and poorer motor function at 2 years of age was 
mediated by reduced serum inflammatory markers  
(GM-CSF, IFN-γ, IL-10, IL-12p70, IL-1β, IL-2, IL-4, IL-6 and 
NGAL) at 6 weeks of age.78 Finally, maternal antenatal 
psychological distress and maternal lifetime IPV were 
associated with altered bacterial profiles in infant and 
maternal faecal bacteria.36 These findings highlight the 
role  of  genomic and immunological alterations in 
mediating the relationship between prenatal exposures and 
neurodevelopmental outcomes.

The DCHS findings complement HIC studies addressing 
how neural circuitry and genomic mechanisms underlie 
child neurodevelopment. The Avon Longitudinal Study of 
Parents and Children, for example, has made particular 
contributions to understanding epigenetic mediators of the 
association of maternal alcohol and tobacco use with adverse 
neurodevelopment113 and genetic mediators of the association 
of maternal prenatal depression symptoms with childhood 
internalising and externalising behaviour.114 Further 
research  is needed, in both HICs and LMICs, to fully 
understand mechanisms underlying the association between 
maternal  psychosocial risk factors and impaired child 
neurodevelopment. The next section focuses on how such 
research will require an integrative approach.

Understanding neurodevelopment requires an 
integrative biopsychosocial approach
We have observed that there is a growing understanding 
of  the mechanisms that underlie associations between 
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maternal  psychosocial risk factors and impaired child 
neurodevelopment. This section focuses on the point that 
such mechanisms play out at different levels – the biological, 
the psychological and the societal – and that an integrative 
biopsychosocial approach is therefore required. Previous 
research in HIC birth cohorts has also outlined the 
complex interactions between biological, psychological and 
social risk and resilience factors; thus, for example, an 
interdisciplinary and integrative approach has been 
recommended to address perinatal mental health and its 
associations with infant neurodevelopmental outcomes.115

Emerging evidence from the DCHS highlights, for example, 
how maternal substance use influences a range of 
biopsychosocial pathways that may influence child 
neurodevelopmental outcomes. Thus, the relationship 
between increased IPV exposure and decreased infant growth 
from birth through infancy was mediated by prenatal 
maternal alcohol and tobacco use, while the relationship 
between increased IPV and decreased growth was mediated 
by postnatal maternal tobacco use.19 Furthermore, prenatal 
substance exposure was associated with increased 
externalising behaviour, which was partially mediated by 
infant temperament (negative emotionality).84 Maternal 
substance use is an important target for public health 
interventions in the DCHS context.

Mother–infant interactions and parenting may also be 
important mediators of infant growth and childhood 
behaviour. Notably, in DCHS, higher gestational age at 
delivery and higher infant birth weight were associated with 
increased frequency of shared pleasure moments in mother–
infant interactions.85 However, DCHS mothers with a history 
of childhood trauma had lower-rated (poorer quality) 
interactions with their infants, which, in turn, were associated 
with reduced child growth at 1 year of age.86 Furthermore, 
the combination of lower socioeconomic status and maternal 
prenatal depression was associated with increased child 
externalising behaviour, and this association was mediated 
by coercive parenting.84 Parenting interventions may have 
promise in the DCHS context.

In DCHS, a range of biopsychosocial factors are associated 
with mother–infant interactions92,93 and breastfeeding.89 
Thus, for example, maternal childhood trauma and smoking 
were associated with poorer mother–infant interactions, 
while initiated breastfeeding was associated with better 
mother–infant interactions.93 Employment and HIV diagnosis 
during pregnancy predicted a lower likelihood of 
breastfeeding initiation among HIV-infected mothers,89 while 
in HIV-uninfected mothers, employment was associated 
with earlier breastfeeding discontinuation.89 Additional 
support is clearly required for women who may feel they 
must discontinue breastfeeding because of work obligations.

As one example of the complex relationships between mental 
and physical health, DCHS findings have highlighted 
associations between maternal mental health and childhood 
respiratory function. Maternal smoking is associated with 

altered lung development.116,117,118,119 Both maternal smoking 
and IPV were associated with recurrent wheeze.120 
Furthermore, prenatal IPV exposure was associated with a 
reduced respiratory resistance at 6–10 weeks, postnatal IPV 
was associated with a reduced ratio of time to peak tidal 
expiratory flow over total expiratory time (tPTEF/tE) at 
12  months, and prenatal depression was associated with a 
lower respiratory rate at 6–10 weeks and at 12 months. 
Longitudinal analysis found an association of prenatal IPV 
with reduced tPTEF/tE; postnatal IPV with decreased 
functional residual capacity; prenatal PTSD with increased 
FRC; prenatal depression with increased FRC; and postnatal 
depression with increased FRC.24

Emerging evidence from the DCHS indicates the 
importance  of socioeconomic status in influencing child 
neurodevelopment.40,88,90 In the DCHS, mothers with a history 
of childhood trauma had lower-rated (poorer quality) 
interactions with their infants, which were in turn associated 
with reduced child growth at 1 year of age.86 However, when 
this model was adjusted for socioeconomic status and 
maternal age, there was no longer a significant association 
between maternal childhood trauma and mother–infant 
interactions, and socioeconomic status predicted reduced 
child growth.86 There is growing interest in combining 
psychosocial interventions with interventions that address 
the social determinants of mental health in LMICs.121

In HIC birth cohorts, multiple interacting biopsychosocial 
determinants are also apparent. A systematic review of IPV 
risk factors found, for example, that perinatal IPV exposure 
was associated with unemployment, drug use, being part of 
a minority group, exposure to early childhood abuse, and 
stress.122 Intimate partner violence was in turn influenced by 
childhood maltreatment and the family environment (such 
as low socioeconomic status) and by child externalising 
behaviour.14 The bidirectionality of various risk factors 
further complexifies models. For example, increased stress 
levels may lead to IPV, while IPV may lead to increased 
stress levels.123 This bidirectionality of risk factors must be 
considered when developing interventions and targeted 
strategies.

Similarly, in DCHS, the complexity of the mechanisms 
underlying neurodevelopment has implications for 
interventions. Thus, for example, a book-sharing randomised 
controlled trial intervention was implemented within 
the  DCHS to determine the efficacy of book-sharing 
on  neurocognitive and socio-emotional development of 
3.5-year-old children.83 This intervention reported no 
differences between intervention and control groups on 
neurocognitive and socio-emotional measures from pre- to 
post-intervention.83 A range of other factors impacting 
participants, including community violence and food security, 
may have influenced outcomes.83

A biopsychosocial approach has informed ongoing 
community engagement and stakeholder involvement in 
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the DCHS. The study has built partnerships with several key 
stakeholders that facilitate community engagement, social 
responsiveness and research sustainability. Firstly, accessible 
communication has been key to disseminating information to 
participants. The DCHS has provided infographics and 
posters placed at study sites, and participants have been 
directed to a range of social and health resources. Secondly, 
the DCHS has helped address several community needs; these 
include establishing a library at a local school, a beautification 
project in which murals were painted on a local school, and 
the building of a multipurpose outdoor sports field. During 
the (coronavirus disease 2019) COVID-19  pandemic, a food 
insecurity project was launched in collaboration with local 
non-profit organisations to distribute  food parcels. Public 
engagement workshops with DCHS  participants have 
resulted in the designing and distribution of health awareness 
posters.  Finally, DCHS participants and  fieldworkers 
originate  from a variety of backgrounds;  participants’ and 
fieldworkers’  knowledge and lived experiences were 
continually incorporated into the design of the study.124

Several limitations of both the DCHS publications and this 
review warrant acknowledgment. Firstly, although the 
DCHS is set in a peri-urban low socio-economic status (SES) 
in South Africa with the intention of allowing generalisability 
to other regions, such generalisation has constraints. For 
example, other LMIC or high-income settings may be 
characterised by different exposures. Secondly, this review 
did not include grey literature, dissertations, or conference 
articles – we wished to emphasise peer-reviewed research. 
Thirdly, we did not conduct a journal database search, as the 
DCHS maintains an up-to-date database of all publications. 
A wider search would be unlikely to yield additional 
publications. Finally, the DCHS psychosocial publications 
are rich, and other authors may have found different key 
themes to emerge from them.

In conclusion, while birth cohorts in HICs have provided key 
lessons about factors influencing neurodevelopment, this 
review shows that LMIC birth cohorts may also yield 
valuable insights into child neurodevelopment. The 
Drakenstein Child Health Study has replicated some HIC 
cohort findings and has also contributed a number of novel 
findings. Firstly, regarding prenatal and postnatal maternal 
health risk factors, the DCHS highlights that psychological 
distress and traumatic stressors are negatively associated 
with physical and neurocognitive outcomes in offspring. 
Secondly, regarding prenatal and postnatal maternal 
physical health risk factors, maternal HIV and alcohol use, as 
well as  air pollution exposure, are associated with 
impaired child  neurodevelopmental outcomes. Thirdly, 
regarding understanding the mechanisms underlying 
impaired neurodevelopment, the DCHS highlights that 
prenatal indoor air pollution exposure and cognitive 
neurodevelopment at 2  years of age are mediated 
by DNA methylation of specific genes. Finally, 
regarding an integrative biopsychosocial approach to 
understanding neurodevelopment, the DCHS highlights the 

importance of intersecting biological, psychological and 
societal determinants that influence neurodevelopment. 
Insights from both HIC and LMIC birth cohorts, including the 
DCHS, not only deepen the understanding of determinants of 
child neurodevelopment but also provide actionable lessons 
that could drive policy changes and interventions.

Acknowledgements
The authors would like to thank the mothers and their 
children for participating in the study and the study staff, the 
clinical and administrative staff of the Western Cape 
Government Health Department at Paarl Hospital and at the 
clinics for support of the study.

This article is forms part of a larger study. A number of 
related articles are available with the latest correlating articles 
focusing on the joint effects of prenatal indoor air pollution 
and maternal psychosocial factors on child behavior 
trajectories and factors associated with mother-infant 
interaction has been published in https://doi.org/10.1093/
aje/kwae046 and https://doi.org/10.1007/s10826-024-
02997-7, respectively The present article undertakes a 
narrative review of psychosocial publications from the 
Drakenstein Child Health Study (DCHS) and to reflect on 
overarching themes.

Competing interests
The author, D.J.S, serves as an editorial board member of this 
journal. The peer review process for this submission was 
handled independently, and the author had no involvement 
in the editorial decision-making process for this manuscript. 
D.J.S. has received consultancy honoraria from Discovery 
Vitality, Kanna, L’Oreal, Lundbeck, Orion, Servier, Seaport 
Therapeutics, Takeda and Wellcome. The authors have no 
additional competing interests to declare.

Authors’ contributions
S-.M.K. synthesised the data and took the lead on writing the 
manuscript with input from all authors; H.J.Z. and N.H. 
supervised the project; D.J.S. conceived the original idea, 
developed the theoretical framework and supervised the 
project. All authors contributed to the final manuscript.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability
The data that support the findings of this study are available 
from the corresponding author, S-.M.K., upon reasonable 
request. The Drakenstein Child Health Study is committed to 
the principle of data sharing; thus, de-identified data will be 
made available to requesting researchers as appropriate. 
Requests for collaborations to undertake data analysis are 
welcome. More information can be found on our website 
[http://www.paediatrics.uct.ac.za/scah/dclhs].

http://www.sajpsychiatry.org
https://doi.org/10.1093/aje/kwae046
https://doi.org/10.1093/aje/kwae046
http://www.paediatrics.uct.ac.za/scah/dclhs


Page 7 of 9 Review Article

http://www.sajpsychiatry.org Open Access

Disclaimer
The views and opinions expressed in this article are those of 
the authors and are the product of professional research. 
They do not necessarily reflect the official policy or position 
of any affiliated institution, funder, agency or that of the 
publisher. The authors are responsible for this article’s results, 
findings and content.

References
1.	 Colman I, Jones PB. Birth cohort studies in psychiatry: Beginning at the 

beginning.  Psychol Med. 2004;34(8):1375–1383. https://doi.org/10.1017/
S0033291704003277

2.	 Boyd A, Golding J, Macleod J, et al. Cohort profile: The ‘children of the 90s’ – The 
index offspring of the Avon Longitudinal Study of Parents and Children. Int J 
Epidemiol. 2013;42(1):111–127. https://doi.org/10.1093/ije/dys064

3.	 Van Eijsden M, Vrijkotte TG, Gemke RJ, Van der Wal MF. Cohort profile: The 
Amsterdam Born Children and their Development (ABCD) study. Int J Epidemiol. 
2011;40(5):1176–1186. https://doi.org/10.1093/ije/dyq128

4.	 Magnus P, Irgens LM, Haug K, Nystad W, Skjærven R, Stoltenberg C. Cohort profile: 
The Norwegian mother and child cohort study (MoBa). Int J Epidemiol. 
2006;35(5):1146–1150. https://doi.org/10.1093/ije/dyl170

5.	 Connelly R, Platt L. Cohort profile: UK Millennium Cohort Study (MCS). Int J 
Epidemiol. 2014;43(6):1719–1725. https://doi.org/10.1093/ije/dyu001

6.	 Soh S-E, Chong Y-S, Kwek K, et al. Insights from the Growing Up in Singapore 
Towards Healthy Outcomes (GUSTO) Cohort Study. Ann Nutr Metab. 
2014;64(3/4):218–225. https://doi.org/10.1159/000365023

7.	 Thompson L, Kemp J, Wilson P, et al. What have birth cohort studies asked about 
genetic, pre-and perinatal exposures and child and adolescent onset mental 
health outcomes? A systematic review. Eur Child Adolesc Psychiatry. 2010;19:1–15. 
https://doi.org/10.1007/s00787-009-0045-4

8.	 Murray-Kolb LE, Rasmussen ZA, Scharf RJ, et al. The MAL-ED cohort study: 
Methods and lessons learned when assessing early child development and 
caregiving mediators in infants and young children in 8 low- and middle-income 
countries. Clin Infect Dis. 2014;59(Suppl. 4):S261–S272. https://doi.org/10.1093/
cid/ciu437

9.	 Batty GD, Alves JG, Correia J, Lawlor DA. Examining life-course influences on 
chronic disease: The importance of birth cohort studies from low-and middle-
income countries. An overview. Braz J Med Biol Res. 2007;40(9):1277–1286. 
https://doi.org/10.1590/S0100-879X2007000900015

10.	 Cordero M, Golding J. The importance of birth cohort studies to low and middle 
income countries. Psychol Health Med. 2024;29(6):1094–1101. https://doi.org/ 
10.1080/13548506.2022.2067345

11.	 Campbell A, Rudan I. Systematic review of birth cohort studies in Africa. J Glob 
Health. 2011;1(1):46.

12.	 Richter L, Norris S, Pettifor J, Yach D, Cameron N. Cohort profile: Mandela’s 
children: The 1990 birth to twenty study in South Africa. Int J Epidemiol. 
2007;36(3):504–511. https://doi.org/10.1093/ije/dym016

13.	 Hallal PC, Bertoldi AD, Domingues MR, et al. Cohort profile: The 2015 Pelotas 
(Brazil) birth cohort study. Int J Epidemiol. 2018;47(4):1048–1048h. https://doi.
org/10.1093/ije/dyx219

14.	 Ma X, Biaggi A, Sacchi C, et al. Mediators and moderators in the relationship 
between maternal childhood adversity and children’s emotional and behavioural 
development: A systematic review and meta-analysis. Psychol Med. 
2022;52(10):1817–1837. https://doi.org/10.1017/S0033291722001775

15.	 Chung EO, Scherer E, LeMasters K, et al. Maternal adverse childhood experiences 
on child growth and development in rural Pakistan: An observational cohort study. 
PLoS Glob Public Health. 2023;3(10):e0001669. https://doi.org/10.1371/journal.
pgph.0001669

16.	 Stein DJ, Koen N, Donald K, et al. Investigating the psychosocial determinants of 
child health in Africa: The Drakenstein Child Health Study. J Neurosci Methods. 
2015;252:27–35. https://doi.org/10.1016/j.jneumeth.2015.03.016

17.	Donald KA, Hoogenhout M, Du Plooy CP, et al. Drakenstein Child Health Study 
(DCHS): Investigating determinants of early child development and cognition. 
BMJ Paediatr Open. 2018;2(1):e000282. https://doi.org/10.1136/
bmjpo-2018-000282

18.	 Zar H, Barnett W, Myer L, Stein D, Nicol M. Investigating the early-life determinants 
of illness in Africa: The Drakenstein Child Health Study. Thorax. 2015;70(6):592–594. 
https://doi.org/10.1136/thoraxjnl-2014-206242

19.	 Barnett W, Nhapi R, Zar HJ, et al. Intimate partner violence and growth outcomes 
through infancy: A longitudinal investigation of multiple mediators in a South 
African birth cohort. Matern Child Nutr. 2022;18(1):e13281. https://doi.
org/10.1111/mcn.13281

20.	 Barnett W, Halligan SL, Wedderburn C, et al. Maternal emotional and physical 
intimate partner violence and early child development: Investigating mediators in 
a cross-sectional study in a South African birth cohort. BMJ Open. 
2021;11(10):e046829. https://doi.org/10.1136/bmjopen-2020-046829

21.	 Breen MS, Wingo AP, Koen N, et al. Gene expression in cord blood links genetic 
risk for neurodevelopmental disorders with maternal psychological distress and 
adverse childhood outcomes. Brain Behav Immun. 2018;73:320–330. https://doi.
org/10.1016/j.bbi.2018.05.016

22.	 Brittain K, Myer L, Koen N, et al. Risk factors for antenatal depression and 
associations with infant birth outcomes: Results from a South African birth cohort 
study. Paediatr Perinat Epidemiol. 2015;29(6):505–514. https://doi.org/10.1111/
ppe.12216

23.	 Donald KA, Wedderburn CJ, Barnett W, et al. Risk and protective factors for child 
development: An observational South African birth cohort. PLoS Med. 
2019;16(9):e1002920. https://doi.org/10.1371/journal.pmed.1002920

24.	 Kariuki SM, Gray DM, Newton CRJC, et al. Association between maternal 
psychological adversity and lung function in South African infants: A birth 
cohort  study. Pediatr Pulmonol. 2020;55(1):236–244. https://doi.org/10.1002/
ppul.24532

25.	 Koen N, Wyatt JK, Williams M, et al. Intimate partner violence: Associations with 
low infant birthweight in a South African birth cohort. Metab Brain Dis. 
2014;29(2):281–299. https://doi.org/10.1007/s11011-014-9525-4

26.	 Koen N, Brittain K, Donald KA, et al. Psychological trauma and posttraumatic stress 
disorder: Risk factors and associations with birth outcomes in the Drakenstein 
Child Health Study. Eur J Psychotraumatol. 2016;7(1):28720. https://doi.
org/10.3402/ejpt.v7.28720

27.	 Koen N, Brittain K, Donald KA, et al. Maternal posttraumatic stress disorder and 
infant developmental outcomes in a South African birth cohort study. Psychol 
Trauma Theory Res Pract Policy. 2017;9(3):292. https://doi.org/10.1037/tra0000234

28.	 Koen N, Jones MJ, Nhapi RT, et al. Maternal psychosocial risk factors and child 
gestational epigenetic age in a South African birth cohort study. Transl Psychiatry. 
2021;11(1):1. https://doi.org/10.1038/s41398-021-01434-3

29.	 MacGinty RP, Lesosky M, Barnett W, Stein DJ, Zar HJ. Associations between 
maternal mental health and early child wheezing in a South African birth cohort. 
Pediatr Pulmonol. 2018;53(6):741–754. https://doi.org/10.1002/ppul.24008

30.	 MacGinty R, Lesosky M, Barnett W, et al. Maternal psychosocial risk factors and 
lower respiratory tract infection (LRTI) during infancy in a South African birth cohort. 
PLoS One. 2019;14(12):e0226144. https://doi.org/10.1371/journal.pone.0226144

31.	 Barnett W, Halligan S, Heron J, et al. Maltreatment in childhood and intimate 
partner violence: A latent class growth analysis in a South African pregnancy 
cohort. Child Abuse Neglect. 2018;86:336–348. https://doi.org/10.1016/j.
chiabu.2018.08.020

32.	 Okafor CN, Barnett W, Zar HJ, et al. Associations of emotional, physical, or sexual 
intimate partner violence and depression symptoms among South African women 
in a prospective cohort study. J Interpers Viol. 2021;36(9–10):NP5060–NP5083. 
https://doi.org/10.1177/0886260518796522

33.	 Van der Westhuizen C, Brittain K, Koen N, Mare K, Zar HJ, Stein DJ. Sensitivity and 
specificity of the SRQ-20 and the EPDS in diagnosing major depression ante-and 
postnatally in a South African birth cohort study. Int J Ment Health Addict. 
2018;16(1):175–186. https://doi.org/10.1007/s11469-017-9854-8

34.	 Pellowski JA, Bengtson AM, Barnett W, et al. Perinatal depression among mothers 
in a South African birth cohort study: Trajectories from pregnancy to 18 months 
postpartum. J Affect Disord. 2019;259:279–287. https://doi.org/10.1016/j.
jad.2019.08.052

35.	 MacGinty RP, Kariuki SM, Barnett W, et al. Associations of antenatal maternal 
psychological distress with infant birth and development outcomes: Results from 
a South African birth cohort. Compr Psychiatry. 2020;96:152128. https://doi.
org/10.1016/j.comppsych.2019.152128

36.	 Naudé PJW, Claassen-Weitz S, Gardner-Lubbe S, et al. Association of maternal prenatal 
psychological stressors and distress with maternal and early infant faecal bacterial 
profile. Acta Neuropsychiatr. 2020;32(1):32–42. https://doi.org/10.1017/neu.2019.43

37.	 Koopowitz SM, Maré KT, Zar HJ, Stein DJ, Ipser JC. The neurocognitive profile of 
post‐traumatic stress disorder (PTSD), major depressive disorder (MDD), and 
PTSD with comorbid MDD. Brain Behav. 2021;11(4):e01950. https://doi.
org/10.1002/brb3.1950

38.	 Mare K, Pellowski J, Koopowitz S, et al. Perinatal suicidality: Prevalence and 
correlates in a South African birth cohort. Arch Womens Mental Health. 
2021;24:737–748. https://doi.org/10.1007/s00737-021-01121-8

39.	 Drzymalla E, Gladish N, Koen N, et al. Association between maternal depression 
during pregnancy and newborn DNA methylation. Transl Psychiatry. 2021;11(1):1. 
https://doi.org/10.1038/s41398-021-01697-w

40.	 Mal-Sarkar T, Keyes K, Koen N, et al. The relationship between childhood trauma, 
socioeconomic status, and maternal depression among pregnant women in a 
South African birth cohort study. SSM Popul Health. 2021;14:100770. https://doi.
org/10.1016/j.ssmph.2021.100770

41.	 Ginton LM, Vuong E, Lake MT, et al. Investigating pupillometry to detect emotional 
regulation difficulties in post-traumatic stress disorder. World J Biol Psychiatry. 
2022;23(2):127–135. https://doi.org/10.1080/15622975.2021.1935316

42.	 Naudé PJW, Pariante C, Hoffman N, et al. Antenatal maternal depression, early life 
inflammation and neurodevelopment in a South African birth cohort. Brain Behav 
Immun. 2022;105:160–168. https://doi.org/10.1016/j.bbi.2022.07.001

43.	 Roos A, Wedderburn CJ, Fouche J-P, et al. Prenatal depression exposure alters 
white matter integrity and neurodevelopment in early childhood. Brain Imaging 
Behav. 2022;16(3):1324–1336. https://doi.org/10.1007/s11682-021-00616-3

44.	 Groenewold NA, Wedderburn CJ, Pellowski JA, et al. Subcortical brain volumes in 
young infants exposed to antenatal maternal depression: Findings from a South 
African birth cohort. NeuroImage Clin. 2022;36:103206. https://doi.org/10.1016/ 
j.nicl.2022.103206

45.	 Koopowitz S-M, Zar HJ, Stein DJ, Ipser JC. PTSD and comorbid MDD is associated 
with activation of the right frontoparietal network. Psychiatry Res. 
2023;331:111630. https://doi.org/10.1016/j.pscychresns.2023.111630

46.	 Pellowski JA, Wedderburn CJ, Groenewold NA, et al. Maternal perinatal depression 
and child brain structure at 2–3 years in a South African birth cohort study. Transl 
Psychiatry. 2023;13(1):96. https://doi.org/10.1038/s41398-023-02395-5

http://www.sajpsychiatry.org
https://doi.org/10.1017/S0033291704003277
https://doi.org/10.1017/S0033291704003277
https://doi.org/10.1093/ije/dys064
https://doi.org/10.1093/ije/dyq128
https://doi.org/10.1093/ije/dyl170
https://doi.org/10.1093/ije/dyu001
https://doi.org/10.1159/000365023
https://doi.org/10.1007/s00787-009-0045-4
https://doi.org/10.1093/cid/ciu437
https://doi.org/10.1093/cid/ciu437
https://doi.org/10.1590/S0100-879X2007000900015
https://doi.org/
https://doi.org/10.1093/ije/dym016
https://doi.org/10.1093/ije/dyx219
https://doi.org/10.1093/ije/dyx219
https://doi.org/10.1017/S0033291722001775
https://doi.org/10.1371/journal.pgph.0001669
https://doi.org/10.1371/journal.pgph.0001669
https://doi.org/10.1016/j.jneumeth.2015.03.016
https://doi.org/10.1136/bmjpo-2018-000282
https://doi.org/10.1136/bmjpo-2018-000282
https://doi.org/10.1136/thoraxjnl-2014-206242
https://doi.org/10.1111/mcn.13281
https://doi.org/10.1111/mcn.13281
https://doi.org/10.1136/bmjopen-2020-046829
https://doi.org/10.1016/j.bbi.2018.05.016
https://doi.org/10.1016/j.bbi.2018.05.016
https://doi.org/10.1111/ppe.12216
https://doi.org/10.1111/ppe.12216
https://doi.org/10.1371/journal.pmed.1002920
https://doi.org/10.1002/ppul.24532
https://doi.org/10.1002/ppul.24532
https://doi.org/10.1007/s11011-014-9525-4
https://doi.org/10.3402/ejpt.v7.28720
https://doi.org/10.3402/ejpt.v7.28720
https://doi.org/10.1037/tra0000234
https://doi.org/10.1038/s41398-021-01434-3
https://doi.org/10.1002/ppul.24008
https://doi.org/10.1371/journal.pone.0226144
https://doi.org/10.1016/j.chiabu.2018.08.020
https://doi.org/10.1016/j.chiabu.2018.08.020
https://doi.org/10.1177/0886260518796522
https://doi.org/10.1007/s11469-017-9854-8
https://doi.org/10.1016/j.jad.2019.08.052
https://doi.org/10.1016/j.jad.2019.08.052
https://doi.org/10.1016/j.comppsych.2019.152128
https://doi.org/10.1016/j.comppsych.2019.152128
https://doi.org/10.1017/neu.2019.43
https://doi.org/10.1002/brb3.1950
https://doi.org/10.1002/brb3.1950
https://doi.org/10.1007/s00737-021-01121-8
https://doi.org/10.1038/s41398-021-01697-w
https://doi.org/10.1016/j.ssmph.2021.100770
https://doi.org/10.1016/j.ssmph.2021.100770
https://doi.org/10.1080/15622975.2021.1935316
https://doi.org/10.1016/j.bbi.2022.07.001
https://doi.org/10.1007/s11682-021-00616-3
https://doi.org/10.1016/
https://doi.org/10.1016/j.pscychresns.2023.111630
https://doi.org/10.1038/s41398-023-02395-5


Page 8 of 9 Review Article

http://www.sajpsychiatry.org Open Access

47.	 Tsunga L, Lake M, Halligan SL, et al. Early childhood violence exposure patterns in 
the Drakenstein Child Health Study (DCHS). Wellcome Open Res. 2023;8:36. 
https://doi.org/10.12688/wellcomeopenres.18598.2

48.	 Wedderburn CJ, Bondar J, Lake MT, et al. Risk and rates of hospitalisation in young 
children: A prospective study of a South African birth cohort. PLoS Glob Public 
Health. 2024;4(1):e0002754. https://doi.org/10.1371/journal.pgph.0002754

49.	 Christensen GM, Rowcliffe C, Chen J, et al. In-utero exposure to indoor air 
pollution or tobacco smoke and cognitive development in a South African birth 
cohort study. Sci Total Environ. 2022;834:155394. https://doi.org/10.1016/j.
scitotenv.2022.155394

50.	 Christensen GM, Marcus M, Vanker A, et al. Joint effects of indoor air pollution 
and maternal psychosocial factors during pregnancy on trajectories of early 
childhood psychopathology. Am J Epidemiol. 2024;193(10):1352–1361. https://
doi.org/10.1093/aje/kwae046

51.	 Donald KA, Roos A, Fouche J-P, et al. A study of the effects of prenatal alcohol 
exposure on white matter microstructural integrity at birth. Acta Neuropsychiatr. 
2015;27(4):197–205. https://doi.org/10.1017/neu.2015.35

52.	 Feil D, Abrishamcar S, Christensen GM, et al. DNA methylation as a potential 
mediator of the association between indoor air pollution and neurodevelopmental 
delay in a South African birth cohort. Clin Epigenet. 2023;15(1):1. https://doi.
org/10.1186/s13148-023-01444-6

53.	 Green F, Du Plooy C, Rehman AM, et al. Language outcomes of preschool children 
who are HIV-exposed uninfected: An analysis of a South African cohort. PLoS One. 
2024;19(4):e0297471. https://doi.org/10.1371/journal.pone.0297471

54.	 Hendricks G, Malcolm-Smith S, Stein DJ, et al. Prenatal alcohol exposure is associated 
with early motor, but not language development in a South African cohort. Acta 
Neuropsychiatr. 2020;32(3):145–152. https://doi.org/10.1017/neu.2019.51

55.	 Myers B, Koen N, Donald KA, et al. Effect of hazardous alcohol use during pregnancy 
on growth outcomes at birth: Findings from a South African cohort study. Alcohol 
Clin Exp Res. 2018;42(2):369–377. https://doi.org/10.1111/acer.13566

56.	 Subramoney S, Joshi SH, Wedderburn CJ, et al. The impact of prenatal alcohol 
exposure on gray matter volume and cortical surface area of 2 to 3‐year‐old 
children in a South African birth cohort. Alcohol Clin Exp Res. 2022;46(7):1233–1247. 
https://doi.org/10.1111/acer.14873

57.	 Vanker A, Barnett W, Brittain K, et al. Antenatal and early life tobacco smoke 
exposure in an African birth cohort study. Int J Tuberc Lung Dis. 2016;20(6):729–737. 
https://doi.org/10.5588/ijtld.15.0697

58.	 Wedderburn CJ, Yeung S, Rehman AM, et al. Neurodevelopment of HIV-exposed 
uninfected children in South Africa: Outcomes from an observational birth cohort 
study. Lancet Child Adolesc Health. 2019;3(11):803–813. https://doi.org/10.1016/
S2352-4642(19)30250-0

59.	 Wedderburn CJ, Groenewold NA, Roos A, et al. Early structural brain development 
in infants exposed to HIV and antiretroviral therapy in utero in a South 
African birth cohort. J Int AIDS Soc. 2022;25(1):e25863. https://doi.org/10.1002/
jia2.25863

60.	 Wedderburn CJ, Yeung S, Subramoney S, et al. Association of in utero HIV exposure 
with child brain structure and language development: A South African birth 
cohort study. BMC Med. 2024;22(1):129. https://doi.org/10.1186/s12916-024-
03282-6

61.	 Ringshaw JE, Hendrikse C, Wedderburn CJ, et al. Persistent impact of antenatal 
maternal anaemia on child brain structure at 6–7 years of age: A South African 
Child Health Study. BMC Med. 2025;23(1):94. https://doi.org/10.1186/s12916-
024-03838-6

62.	 Zhou T, Abrishamcar S, Christensen G, et al. Associations between prenatal 
exposure to environmental phenols and child neurodevelopment at two years of 
age in a South African birth cohort. Environ Res. 2025;264:120325. https://doi.
org/10.1016/j.envres.2024.120325

63.	 Scholten C, Ghasoub M, Geeraert B, et al. Prenatal tobacco and alcohol exposure, 
white matter microstructure, and early language skills in toddlers from a South 
African birth cohort. Front Integr Neurosci. 2024;18:1438888. https://doi.
org/10.3389/fnint.2024.1438888

64.	 Wedderburn CJ, Yeung S, Groenewold NA, et al. Subcortical brain volumes and 
neurocognitive function in children with perinatal HIV exposure: A population-
based cohort study in South Africa. Open Forum Infect Dis. 2024;11(7):ofae317. 
https://doi.org/10.1093/ofid/ofae317

65.	 Donald K, Hendrikse C, Roos A, et al. Prenatal alcohol exposure and white matter 
microstructural changes across the first 6–7 years of life: A longitudinal diffusion 
tensor imaging study of a South African birth cohort. NeuroImage Clin. 
2024;41:103572. https://doi.org/10.1016/j.nicl.2024.103572

66.	 Williams SR, Robertson FC, Wedderburn CJ, et al. 1H-MRS neurometabolite 
profiles and motor development in school-aged children who are HIV-exposed 
uninfected: A birth cohort study. Front Neurosci. 2023;17:1251575. https://doi.
org/10.3389/fnins.2023.1251575

67.	 Wedderburn CJ, Ringshaw JE, Donald KA, et al. Association of maternal and child 
anemia with brain structure in early life in South Africa. JAMA Netw Open. 
2022;5(12):e2244772. https://doi.org/10.1001/jamanetworkopen.2022.44772

68.	Roos A, Wedderburn CJ, Fouche J-P, et al. Central white matter 
integrity  alterations in 2–3-year-old children following prenatal alcohol 
exposure. Drug Alcohol Depend. 2021;225:108826. https://doi.org/10.1016/j.
drugalcdep.2021.108826

69.	 Roos A, Fouche J-P, Ipser JC, et al. Structural and functional brain network 
alterations in prenatal alcohol exposed neonates. Brain Imaging Behav. 
2021;15(2):689–699. https://doi.org/10.1007/s11682-020-00277-8

70.	 Donald KA, Wedderburn CJ, Barnett W, et al. Thyroid function in pregnant women 
with moderate to severe alcohol consumption is related to infant developmental 
outcomes. Front Endocrinol. 2018;9:294. https://doi.org/10.3389/fendo.​
2018.00294

71.	 Howells F, Donald K, Roos A, et al. Reduced glutamate in white matter of male 
neonates exposed to alcohol in utero: A 1H-magnetic resonance spectroscopy 
study. Metab Brain Dis. 2016;31(5):1105–1112. https://doi.org/10.1007/s11011-
016-9850-x

72.	 Donald KA, Ipser JC, Howells FM, et al. Interhemispheric functional brain 
connectivity in neonates with prenatal alcohol exposure: Preliminary findings. 
Alcohol Clin Exp Res. 2016;40(1):113–121. https://doi.org/10.1111/acer.12930

73.	 Donald K, Fouche J-P, Roos A, et al. Alcohol exposure in utero is associated with 
decreased gray matter volume in neonates. Metab Brain Dis. 2016;31:81–91. 
https://doi.org/10.1007/s11011-015-9771-0

74.	 Abrishamcar S, Chen J, Feil D, et al. DNA methylation as a potential mediator of 
the association between prenatal tobacco and alcohol exposure and child 
neurodevelopment in a South African birth cohort. Transl Psychiatry. 
2022;12(1):418. https://doi.org/10.1038/s41398-022-02195-3

75.	 Bertran-Cobo C, Wedderburn CJ, Robertson FC, et al. A neurometabolic pattern of 
elevated myo-inositol in children who are HIV-exposed and uninfected: A South 
African Birth Cohort Study. Front Immunol. 2022;13:800273. https://doi.
org/10.3389/fimmu.2022.800273

76.	 Donald KAM, Fernandez A, Claborn K, et al. The developmental effects of HIV and 
alcohol: A comparison of gestational outcomes among babies from South African 
communities with high prevalence of HIV and alcohol use. AIDS Res Ther. 
2017;14(1):1. https://doi.org/10.1186/s12981-017-0153-z

77.	 Hiscox LV, Fairchild G, Donald KA, et al. Antenatal maternal intimate partner 
violence exposure is associated with sex-specific alterations in brain structure 
among young infants: Evidence from a South African birth cohort. Dev Cogn 
Neurosci. 2023;60:101210. https://doi.org/10.1016/j.dcn.2023.101210

78.	 Sevenoaks T, Wedderburn CJ, Donald KA, et al. Association of maternal and infant 
inflammation with neurodevelopment in HIV-exposed uninfected children in a 
South African birth cohort. Brain Behav Immun. 2021;91:65–73. https://doi.
org/10.1016/j.bbi.2020.08.021

79.	 Tran LT, Roos A, Fouche J-P, et al. White matter microstructural integrity and 
neurobehavioral outcome of HIV-exposed uninfected neonates. Medicine. 
2016;95(4):e2577. https://doi.org/10.1097/MD.0000000000002577

80.	 Wedderburn CJ, Subramoney S, Yeung S, et al. Neuroimaging young children and 
associations with neurocognitive development in a South African birth cohort study. 
NeuroImage. 2020;219:116846. https://doi.org/10.1016/j.neuroimage.2020.116846

81.	 Hüls A, Wedderburn CJ, Groenewold NA, et al. Newborn differential DNA 
methylation and subcortical brain volumes as early signs of severe 
neurodevelopmental delay in a South African Birth Cohort Study. World J Biol 
Psychiatry. 2022;23(8):601–612. https://doi.org/10.1080/15622975.2021.2016955

82.	 Naude PJ, Stein DJ, Lin J, Zar HJ. Investigating the association of prenatal 
psychological adversities with mother and child telomere length and 
neurodevelopment. J Affect Disord. 2023;340:675–685. https://doi.org/10.1016/j.
jad.2023.08.074

83.	 Koopowitz S-M, Maré KT, Lake M, et al. Efficacy of a dialogic book-sharing 
intervention in a South African birth cohort: A randomized controlled trial. Compr 
Psychiatry. 2024;128:152436. https://doi.org/10.1016/j.comppsych.2023.152436

84.	 Malcolm-Smith S, Lake MT, Krwece A, et al. Externalizing behavior in 
preschool children in a South African birth cohort: Predictive pathways in a high-
risk context. Dev Psychopathol. 2023;35(2):982–999. https://doi.org/10.1017/
S095457942200027X

85.	 Lachman A, Jordaan ER, Stern M, et al. The shared pleasure paradigm: A study in 
an observational birth cohort in South Africa. Arch Womens Mental Health. 
2022;25(1):227–235. https://doi.org/10.1007/s00737-021-01199-0

86.	 Choi KW, Denckla CA, Hoffman N, et al. Influence of maternal childhood trauma on 
perinatal depression, observed mother–infant interactions, and child growth. Matern 
Child Health J. 2022;26(8):1649–1656. https://doi.org/10.1007/s10995-022-03417-2

87.	 Barnett W, Brittain K, Sorsdahl K, Zar HJ, Stein DJ. Maternal participant experience 
in a South African birth cohort study enrolling healthy pregnant women and their 
infants. Philos Ethics Humanit Med. 2016;11(1):3. https://doi.org/10.1186/
s13010-016-0036-2

88.	 Pellowski JA, Barnett W, Kuo CC, Koen N, Zar HJ, Stein DJ. Investigating tangible 
and mental resources as predictors of perceived household food insecurity during 
pregnancy among women in a South African birth cohort study. Soc Sci Med. 
2017;187:76–84. https://doi.org/10.1016/j.socscimed.2017.06.022

89.	 Thomas E, Kuo C, Cohen S, et al. Mental health predictors of breastfeeding 
initiation and continuation among HIV infected and uninfected women in a South 
African birth cohort study. Prevent Med. 2017;102:100–111. https://doi.
org/10.1016/j.ypmed.2017.07.004

90.	 Barnett W, Pellowski J, Kuo C, et al. Food-insecure pregnant women in South 
Africa: A cross-sectional exploration of maternal depression as a mediator of 
violence and trauma risk factors. BMJ Open. 2019;9(3):e018277. https://doi.
org/10.1136/bmjopen-2017-018277

91.	 Yrttiaho S, Bruwer B, Zar HJ, et al. Pupillary and attentional responses to infant 
facial expressions in mothers across socioeconomic variations. Child Dev. 
2021;92(3):e236–e251. https://doi.org/10.1111/cdev.13503

92.	 Vacaru VS, Alfaro AU, Hoffman N, et al. Applicability of a novel attunement 
instrument and its relationship to parental sensitivity in infants with and without 
visual impairments. Front Psychol. 2022;13:872114. https://doi.org/10.3389/
fpsyg.2022.872114

93.	 Koopowitz S-M, Stern M, Hoffman N, et al. Factors associated with mother-infant 
interaction on the Drakenstein Child Health Study. J Child Fam Stud. 2025;34:​
612–620. https://doi.org/10.1007/s10826-024-02997-7

94.	 Chang HY, Keyes KM, Lee K-S, et al. Prenatal maternal depression is associated with 
low birth weight through shorter gestational age in term infants in Korea. Early Hum 
Dev. 2014;90(1):15–20. https://doi.org/10.1016/j.earlhumdev.2013.11.006

http://www.sajpsychiatry.org
https://doi.org/10.12688/wellcomeopenres.18598.2
https://doi.org/10.1371/journal.pgph.0002754
https://doi.org/10.1016/j.scitotenv.2022.155394
https://doi.org/10.1016/j.scitotenv.2022.155394
https://doi.org/10.1093/aje/kwae046
https://doi.org/10.1093/aje/kwae046
https://doi.org/10.1017/neu.2015.35
https://doi.org/10.1186/s13148-023-01444-6
https://doi.org/10.1186/s13148-023-01444-6
https://doi.org/10.1371/journal.pone.0297471
https://doi.org/10.1017/neu.2019.51
https://doi.org/10.1111/acer.13566
https://doi.org/10.1111/acer.14873
https://doi.org/10.5588/ijtld.15.0697
https://doi.org/10.1016/S2352-4642(19)30250-0
https://doi.org/10.1016/S2352-4642(19)30250-0
https://doi.org/10.1002/jia2.25863
https://doi.org/10.1002/jia2.25863
https://doi.org/10.1186/s12916-024-03282-6
https://doi.org/10.1186/s12916-024-03282-6
https://doi.org/10.1186/s12916-024-03838-6
https://doi.org/10.1186/s12916-024-03838-6
https://doi.org/10.1016/j.envres.2024.120325
https://doi.org/10.1016/j.envres.2024.120325
https://doi.org/10.3389/fnint.2024.1438888
https://doi.org/10.3389/fnint.2024.1438888
https://doi.org/10.1093/ofid/ofae317
https://doi.org/10.1016/j.nicl.2024.103572
https://doi.org/10.3389/fnins.2023.1251575
https://doi.org/10.3389/fnins.2023.1251575
https://doi.org/10.1001/jamanetworkopen.2022.44772
https://doi.org/10.1016/j.drugalcdep.2021.108826
https://doi.org/10.1016/j.drugalcdep.2021.108826
https://doi.org/10.1007/s11682-020-00277-8
https://doi.org/10.3389/fendo.​2018.00294
https://doi.org/10.3389/fendo.​2018.00294
https://doi.org/10.1007/s11011-016-9850-x
https://doi.org/10.1007/s11011-016-9850-x
https://doi.org/10.1111/acer.12930
https://doi.org/10.1007/s11011-015-9771-0
https://doi.org/10.1038/s41398-022-02195-3
https://doi.org/10.3389/fimmu.2022.800273
https://doi.org/10.3389/fimmu.2022.800273
https://doi.org/10.1186/s12981-017-0153-z
https://doi.org/10.1016/j.dcn.2023.101210
https://doi.org/10.1016/j.bbi.2020.08.021
https://doi.org/10.1016/j.bbi.2020.08.021
https://doi.org/10.1097/MD.0000000000002577
https://doi.org/10.1016/j.neuroimage.2020.116846
https://doi.org/10.1080/15622975.2021.2016955
https://doi.org/10.1016/j.jad.2023.08.074
https://doi.org/10.1016/j.jad.2023.08.074
https://doi.org/10.1016/j.comppsych.2023.152436
https://doi.org/10.1017/S095457942200027X
https://doi.org/10.1017/S095457942200027X
https://doi.org/10.1007/s00737-021-01199-0
https://doi.org/10.1007/s10995-022-03417-2
https://doi.org/10.1186/s13010-016-0036-2
https://doi.org/10.1186/s13010-016-0036-2
https://doi.org/10.1016/j.socscimed.2017.06.022
https://doi.org/10.1016/j.ypmed.2017.07.004
https://doi.org/10.1016/j.ypmed.2017.07.004
https://doi.org/10.1136/bmjopen-2017-018277
https://doi.org/10.1136/bmjopen-2017-018277
https://doi.org/10.1111/cdev.13503
https://doi.org/10.3389/fpsyg.2022.872114
https://doi.org/10.3389/fpsyg.2022.872114
https://doi.org/10.1007/s10826-024-02997-7
https://doi.org/10.1016/j.earlhumdev.2013.11.006


Page 9 of 9 Review Article

http://www.sajpsychiatry.org Open Access

95.	 Bergeron J, Cederkvist L, Fortier I, Rod NH, Andersen PK, Andersen AMN. 
Maternal stress during pregnancy and gestational duration: A cohort study from 
the Danish National Birth Cohort. Paediatr Perinat Epidemiol. 2023;37(1):45–56. 
https://doi.org/10.1111/ppe.12918

96.	 Shuffrey LC, Sania A, Brito NH, et al. Association of maternal depression and 
anxiety with toddler social-emotional and cognitive development in South 
Africa: A prospective cohort study. BMJ Open. 2022;12(4):e058135. https://doi.
org/10.1136/bmjopen-2021-058135

97.	 Henriksen RE, Thuen F. Marital quality and stress in pregnancy predict the risk of 
infectious disease in the offspring: The Norwegian mother and child cohort study. 
PLoS One. 2015;10(9):e0137304. https://doi.org/10.1371/journal.pone.0137304

98.	 Zhou C, Ibanez G, Miramont V, et al. Prenatal maternal depression related to 
allergic rhinoconjunctivitis in the first 5 years of life in children of the EDEN 
mother-child cohort study. Allergy Rhinol. 2017;8(3):132–138. https://doi.
org/10.2500/ar.2017.8.0213

99.	 Thompson SF, Shimomaeda L, Calhoun R, et al. Biological and social cascades of 
prenatal contextual risk and maternal psychological distress to early-childhood 
adjustment. Dev Psychol. 2024;60(9):1593–1605. https://doi.org/10.1037/
dev0001759

100.	 �Ju L, Hua L, Xu H, et al. Maternal atmospheric particulate matter exposure and 
risk of adverse pregnancy outcomes: A meta-analysis of cohort studies. Environ 
Pollut. 2023;317:120704. https://doi.org/10.1016/j.envpol.​2022.120704

101.	� Roza SJ, Verhulst FC, Jaddoe VW, et al. Maternal smoking during pregnancy and 
child behaviour problems: The Generation R study. Int J Epidemiol. 
2009;38(3):680–689. https://doi.org/10.1093/ije/dyn163

102.	 �Huq T, Alexander EC, Manikam L, et al. A systematic review of household and 
family alcohol use and childhood neurodevelopmental outcomes in low-and 
middle-income countries. Child Psychiatry Hum Dev. 2021;52(6):1194–1217. 
https://doi.org/10.1007/s10578-020-01112-3

103.	 �Woolley KE, Dickinson‐Craig E, Lawson HL, et al. Effectiveness of interventions to 
reduce household air pollution from solid biomass fuels and improve maternal and 
child health outcomes in low‐and middle‐income countries: A systematic review and 
meta‐analysis. Indoor Air. 2022;32(1):e12958. https://doi.org/10.1111/ina.12958

104.	 �Hyysalo N, Gastelle M, Flykt M. Maternal pre-and postnatal substance use and 
attachment in young children: A systematic review and meta-analysis. Dev 
Psychopathol. 2022;34(4):1231–1248. https://doi.org/10.1017/S0954579421​
000134

105.	 �Alhusen JL, Lucea MB, Bullock L, Sharps P. Intimate partner violence, substance 
use, and adverse neonatal outcomes among urban women. J Pediatr. 
2013;163(2):471–476. https://doi.org/10.1016/j.jpeds.2013.01.036

106.	 �Oni HT, Buultjens M, Mohamed A-L, Islam MM. Neonatal outcomes of infants 
born to pregnant women with substance use disorders: A multilevel analysis of 
linked data. Subst Use Misuse. 2022;57(1):1–10. https://doi.org/10.1080/10826
084.2021.1958851

107.	 �Polańska K, Jurewicz J, Hanke W. Smoking and alcohol drinking during pregnancy 
as the risk factors for poor child neurodevelopment – A review of epidemiological 
studies. Int J Occup Med Environ Health. 2015;28(3):419–443. https://doi.
org/10.13075/ijomeh.1896.00424

108.	 �Wrottesley S, Lamper C, Pisa P. Review of the importance of nutrition during the 
first 1000 days: Maternal nutritional status and its associations with fetal growth 
and birth, neonatal and infant outcomes among African women. J Dev Orig 
Health Dis. 2016;7(2):144–162. https://doi.org/10.1017/S2040174415001439

109.	 �O’Keeffe LM, Kearney PM, Greene RA, et al. Maternal alcohol use during 
pregnancy and offspring trajectories of height and weight: A prospective cohort 
study. Drug Alcohol Depend. 2015;153:323–329. https://doi.org/10.1016/ 
j.drugalcdep.2015.02.035

110.	 �Lund IO, Moen Eilertsen E, Gjerde LC, et al. Maternal drinking and child 
emotional and behavior problems. Pediatrics. 2020;145(3):e20192007. https://
doi.org/10.1542/peds.2019-2007

111.	 �Wedderburn CJ, Weldon E, Bertran-Cobo C, et al. Early neurodevelopment of 
HIV-exposed uninfected children in the era of antiretroviral therapy: A systematic 
review and meta-analysis. Lancet Child Adolesc Health. 2022;6(6):393–408. 
https://doi.org/10.1016/S2352-4642(22)00071-2

112.	 �Banik A, Kandilya D, Ramya S, Stünkel W, Chong Y, Dheen S. Maternal factors that 
induce epigenetic changes contribute to neurological disorders in offspring. 
Genes. 2017;8(6):150. https://doi.org/10.3390/genes8060150

113.	 �Ruisch IH, Dietrich A, Glennon JC, Buitelaar JK, Hoekstra PJ. Interplay 
between genome-wide implicated genetic variants and environmental factors 
related to childhood antisocial behavior in the UK ALSPAC cohort. Eur Arch 
Psychiatry Clin Neurosci. 2019;269(6):741–752. https://doi.org/10.1007/
s00406-018-0964-5

114.	 �Hannigan LJ, Eilertsen EM, Gjerde LC, et al. Maternal prenatal depressive 
symptoms and risk for early-life psychopathology in offspring: Genetic 
analyses in the Norwegian Mother and Child Birth Cohort Study. Lancet 
Psychiatry. 2018;5(10):808–815. https://doi.org/10.1016/S2215-0366(18)​
30225-6

115.	 �Van den Bergh BR, Antonelli MC, Stein DJ. Current perspectives on perinatal 
mental health and neurobehavioral development: Focus on regulation, 
coregulation and self-regulation. Curr Opin Psychiatry. 2024;37(3):237–250. 
https://doi.org/10.1097/YCO.0000000000000932

116.	 �McCready C, Zar HJ, Chaya S, et al. Determinants of lung function development 
from birth to age 5 years: An interrupted time series analysis of a South African 
birth cohort. Lancet Child Adolesc Health. 2024;8(6):400–412. https://doi.
org/10.1016/S2352-4642(24)00072-5

117.	 �Gray D, Willemse L, Visagie A, et al. Determinants of early-life lung function in 
African infants. Thorax. 2017;72(5):445–450. https://doi.org/10.1136/
thoraxjnl-2015-207401

118.	 �Hüls A, Vanker A, Gray D, et al. Genetic susceptibility to asthma increases the 
vulnerability to indoor air pollution. Eur Respir J. 2020;55(3):1901831. https://
doi.org/10.1183/13993003.01831-2019

119.	 �Gray DM, Turkovic L, Willemse L, et al. Lung function in African infants in the 
Drakenstein Child Health Study. Impact of lower respiratory tract illness. Am J 
Respir Crit Care Med. 2017;195(2):212–220. https://doi.org/10.1164/
rccm.201601-0188OC

120.	 �McCready C, Haider S, Little F, et al. Early childhood wheezing phenotypes 
and  determinants in a South African birth cohort: Longitudinal analysis of 
the  Drakenstein Child Health Study. Lancet Child Adolesc Health. 
2023;7(2):127–135. https://doi.org/10.1016/S2352-4642(22)00304-2

121.	 �Prina E, Bano B, Singh R, et al. Effectiveness of combining psychological 
prevention interventions with interventions that address the social determinants 
of mental health in low-and middle-income countries: A systematic review and 
meta-analysis. BMJ Mental Health. 2025;28(1):e301573. https://doi.
org/10.1136/bmjment-2025-301573

122.	 �Capaldi DM, Knoble NB, Shortt JW, Kim HK. A systematic review of risk factors for 
intimate partner violence. Partner Abuse. 2012;3(2):231. https://doi.
org/10.1891/1946-6560.3.2.231

123.	 �Yim IS, Kofman YB. The psychobiology of stress and intimate partner violence. 
Psychoneuroendocrinology. 2019;105:9–24. https://doi.org/10.1016/j.psyneuen.​
2018.08.017

124.	� Herrman H. A whole of society response to depression. World Soc Psychiatry. 
2023;5(2):124–126. https://doi.org/10.4103/wsp.wsp_44_23

http://www.sajpsychiatry.org
https://doi.org/10.1111/ppe.12918
https://doi.org/10.1136/bmjopen-2021-058135
https://doi.org/10.1136/bmjopen-2021-058135
https://doi.org/10.1371/journal.pone.0137304
https://doi.org/10.2500/ar.2017.8.0213
https://doi.org/10.2500/ar.2017.8.0213
https://doi.org/10.1037/dev0001759
https://doi.org/10.1037/dev0001759
https://doi.org/10.1016/j.envpol.​2022.120704
https://doi.org/10.1093/ije/dyn163
https://doi.org/10.1007/s10578-020-01112-3
https://doi.org/10.1111/ina.12958
https://doi.org/10.1017/S0954579421​000134
https://doi.org/10.1017/S0954579421​000134
https://doi.org/10.1016/j.jpeds.2013.01.036
https://doi.org/10.1080/10826084.2021.1958851
https://doi.org/10.1080/10826084.2021.1958851
https://doi.org/10.13075/ijomeh.1896.00424
https://doi.org/10.13075/ijomeh.1896.00424
https://doi.org/10.1017/S2040174415001439
https://doi.org/10.1016/
https://doi.org/10.1542/peds.2019-2007
https://doi.org/10.1542/peds.2019-2007
https://doi.org/10.1016/S2352-4642(22)00071-2
https://doi.org/10.3390/genes8060150
https://doi.org/10.1007/s00406-018-0964-5
https://doi.org/10.1007/s00406-018-0964-5
https://doi.org/10.1016/S2215-0366(18)30225-6
https://doi.org/10.1016/S2215-0366(18)30225-6
https://doi.org/10.1097/YCO.0000000000000932
https://doi.org/10.1016/S2352-4642(24)00072-5
https://doi.org/10.1016/S2352-4642(24)00072-5
https://doi.org/10.1136/thoraxjnl-2015-207401
https://doi.org/10.1136/thoraxjnl-2015-207401
https://doi.org/10.1183/13993003.01831-2019
https://doi.org/10.1183/13993003.01831-2019
https://doi.org/10.1164/rccm.201601-0188OC
https://doi.org/10.1164/rccm.201601-0188OC
https://doi.org/10.1016/S2352-4642(22)00304-2
https://doi.org/10.1136/bmjment-2025-301573
https://doi.org/10.1136/bmjment-2025-301573
https://doi.org/10.1891/1946-6560.3.2.231
https://doi.org/10.1891/1946-6560.3.2.231
https://doi.org/10.1016/j.psyneuen.​2018.08.017
https://doi.org/10.1016/j.psyneuen.​2018.08.017
https://doi.org/10.4103/wsp.wsp_44_23

	Key biopsychosocial lessons from a South African birth cohort: A review and reflection
	Introduction
	Methods
	Ethical considerations

	Results
	Discussion
	Prenatal and postnatal maternal mental health risk factors are associated with negative infant birth and child neurodevelopment outcomes
	Prenatal and postnatal maternal physical health risk factors are associated with negative infant birth and child neurodevelopment outcomes
	We are beginning to understand the neural circuitry, genomic alterations, immunological changes and other mechanisms underlying impaired neurodevelopment
	Understanding neurodevelopment requires an integrative biopsychosocial approach

	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References


