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Background:  Antenatal  maternal  psychological  distress  is common  in  low  and  middle-income  countries
(LMIC),  but  there  is a dearth  of research  on its  effect  on  birth and  developmental  outcomes  in these  set-
tings,  particularly  in  Sub-Saharan  Africa.  This  study  set out to identify  risk  factors  for  antenatal  maternal
psychological  distress  and  determine  whether  antenatal  maternal  psychological  distress  was  associated
with  infant  birth  and  developmental  outcomes,  using  data  from  the  Drakenstein  Child  Health  Study
(DCHS),  a birth  cohort  study in  South  Africa.
Methods:  Pregnant  women  were  enrolled  in  the  DCHS  from  primary  care  antenatal  clinics.  Antenatal
maternal  psychological  distress  was measured  using  the  Self-Reporting  Questionnaire  20-item  (SRQ-20).
A range  of  psychosocial  measures,  including  maternal  childhood  trauma,  depression,  and  posttraumatic
stress  disorder  (PTSD)  were  administered.  Birth  outcomes,  including  premature  birth,  weight-for-age
z-score  and  head  circumference-for-age  z-score,  were  measured  using  revised  Fenton  growth  charts.
The  Bayley  III  Scales  of Infant  and Toddler  Development  was  administered  at  6 months  of age to  assess
infant  development  outcomes,  including  cognitive,  language,  and  motor  domains  in a subset  of  n  =  231.
Associations  of maternal  antenatal  psychological  distress  with  psychosocial  measures,  and  with infant
birth  and  developmental  outcomes  were  examined  using  linear  regression  models.
Results:  961  women  were included  in  this  analysis,  with  197  (21%)  reporting  scores  indicating  the  pres-
ence  of psychological  distress.  Antenatal  psychological  distress  was  associated  with maternal  childhood
trauma,  antenatal  depression,  and PTSD,  and inversely  associated  with  partner  support.  No  association
was  observed  between  antenatal  maternal  psychological  distress  and  preterm  birth  or  early  develop-
mental  outcomes,  but  antenatal  maternal  psychological  distress  was  associated  with  a  smaller  head

circumference  at birth  (coefficient=−0.30,  95%  CI:  −0.49;  −0.10).
Conclusion:  Antenatal  maternal  psychological  distress  is common  in  LMIC  settings  and  was found  to  be
associated  with  key  psychosoc
our  study  population.  These  as
psychological  distress  as  well  a
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. Introduction

Psychological distress, refers to a heterogenous range of symp-
oms, including anxiety, anguish, depression, and demoralisation
1,2]. When such symptoms are more severe, they may  meet
iagnostic criteria for major depression or an anxiety disorder.
aternal psychological distress is highly prevalent during the peri-

atal (pregnancy and postpartum) period, where approximately
3–25% of women in high income countries (HIC) are reported
o suffer from symptoms of psychological distress [3,4]. Mater-
al psychological distress may  be even more common in low and
iddle-income countries (LMIC), where there are a range of risk

actors for these symptoms and disorders, including underlying
ocio-economic stressors [5].

A systematic review of maternal well-being in Africa [10]
eported that the prevalence of poor mental/psychological health
uring pregnancy ranged between 12.5%–30.2% in six studies con-
ucted in three countries, including Nigeria [6–8], Uganda [9,10]
nd Zimbabwe [11,12]. The prevalence of antenatal depression
anged from 4.3% to 17.4%, with a weighted mean prevalence of
1.3% (95% CI: 9.5%–13.1%) in five reviewed studies conducted in
igeria, Morocco, and The Gambia [12]. Two more recent studies

rom Nigeria found a weighted mean prevalence of maternal anxi-
ty during pregnancy of 14.8% (95% CI: 12.3%–17.4%) [12]. These
tudies suggest that the prevalence of maternal depression and
nxiety disorders are high in Sub-Saharan Africa.

Risk factors that have previously been found to predict maternal
epression and anxiety in HIC include poor marital relationships,
istory of psychological disorders, poor social support and stress-

ul life events [12–15]. In the limited number of African studies
 including in Nigeria and Morocco – that have investigated
isk factors associated with antenatal depression and anxiety, the
ost consistent risk factor identified was poor family and part-

er support [16–18]. None of these studies appeared to investigate
tressful life events, such as maternal childhood trauma, intimate
artner violence (IPV) exposure, or post-traumatic stress disorder
PTSD) as potential risk factors, which we hypothesised would be
losely related to antenatal maternal psychological distress.

The impact of antenatal maternal psychological distress on
nfant birth outcomes has been researched in HIC. A number of
tudies have found no relation between antenatal maternal psy-
hological distress and infant birth outcomes [19–21]; however,
thers have reported that antenatal maternal psychological dis-
ress contributed to negative birth outcomes, such as preterm birth,
ow birth weight and smaller head circumference [22–28]. Pre-

ature birth and low birth weight are associated with significant
ortality worldwide, most of which occurs in LMIC [5,29]. In LMIC

ettings, including Brazil and Bangladesh, antenatal maternal dis-
ress was found to predict low birth weight and premature birth
30,31]. However, few studies of this nature have been conducted
n an African setting. The Perinatal Maternal Mental Disorder in
thiopia (P-MaMiE) Study, conducted in rural Ethiopia found no
ssociation between common mental disorders (CMD) or psycho-
ogical distress, as measured by the SRQ-20 questionnaire, and
ower birth weight, stillbirth or neonatal mortality [32]. P-MaMiE
uthors speculated that the lack of association could be due other
nvironmental risk factors such as maternal undernutrition and
oor socio-economic status that suppressed the effect of CMD  on
irth weight [32].

There is concern that antenatal maternal psychological distress
ay also have an impact on infant developmental outcomes that

mpact later health and education potential. Many studies have

eported an association between antenatal maternal psychologi-
al distress and cognitive and behavioural development [33–39];
owever, there have been conflicting results produced [40], with

ew studies from sub-Saharan Africa. In the P-MaMiE Study,
prehensive Psychiatry 96 (2020) 152128

investigators found no association between maternal CMD and
developmental outcomes (cognitive, motor and language domains)
at 12 months of age. The investigators speculated that delay in
development may  be due to continuous exposure to environmental
risk factors rather than early exposure to maternal psychosocial risk
factors [41]. Of note, maternal physical intimate partner violence
(IPV) exposure was found to be associated with infant cognitive
delay [41].

While there is research on the effects of antenatal maternal
psychological distress on the infant in HIC, data are lacking in a
LMIC context, particularly in Sub-Saharan Africa where increased
prevalence of antenatal maternal psychological distress [12,42]
and adverse infant birth and developmental outcomes occur [43].
The Drakenstein Child Health Study (DCHS), a multidisciplinary
birth cohort investigating the determinants of child health in South
Africa [44], previously found that antenatal depression had an
adverse impact on birth outcomes [45]. Based on these findings, we
hypothesised that antenatal maternal psychological distress would
have a similar impact. In addition, we expanded on the previous
study by considering the impact of antenatal maternal psycholog-
ical distress on child development outcomes at 6 months of age.

The aim of this study was to explore the risk factors for antena-
tal maternal psychological distress and determine any associations
between antenatal maternal psychological distress and infant birth
and developmental outcomes in a South African birth cohort.

2. Methods

2.1. Participants

Pregnant women, 18 years or older, between 20 and 28 weeks
of gestation and attending one of two  primary health care clinics in
the Drakenstein peri-urban sub-district of the Western Cape, South
Africa were recruited in the Drakenstein Child Health Study (DCHS)
[42,45]. The primary health care facilities included Mbekweni, serv-
ing predominately a population of black African ancestry and TC
Newman, serving a mixed-ancestry population. The Drakenstein
region consists largely of a low socioeconomic status (SES) com-
munity, which has a free primary health care system, that includes
antenatal and child health services. All the women enrolled in the
study provided written informed consent prior to participation. In
addition, the DCHS was approved by the human research ethics
committees (HREC) of the University of Cape Town and Stellen-
bosch University (HREC Reference number: 401/2009).

2.2. Measures

2.2.1. Sociodemographic measures
Sociodemographic information was collected from the mother

at enrolment, and many of these measures were adapted from
items used in the South African Stress and Health Study [46]. This
included a composite SES score that was  used to categorise study
participants into quartiles (low, low-moderate, moderate-high or
high SES). Current employment, standardised scores of educational
achievement, household income and an asset index score, were
used to calculate the composite SES score [45]. It should be noted
that these quartiles only relate to within-community comparisons
and are not referenced to any external measure of SES.

2.2.2. Maternal psychological distress
The Self-Reporting Questionnaire 20-item (SRQ-20) was used

to assess maternal antenatal psychological distress. This is a reli-

able tool that can be used as a screen for mental disorders such as
depression and anxiety disorders, and has been widely used in HIC
and South African settings [47–51]. The questionaire was  admin-
istered between 28 and 32 weeks of gestation in either English,



/ Comp

A
i
a
2
“
“
o
d
o
i
t
E

2

b
T
a
[
V
m
u
e
e
T
n
t
[
T
p
h

t
t
w
t
f
i
s

2

u
m
o
f
g
s
p
s

2

w
w
u
e
b
w

c
t
s
b
[

R. MacGinty, S. Kariuki, W.  Barnett et al. 

frikaans or isiXhosa based on the preferred language of the partic-
pant [52]. Each item was assessed on a Yes-No dichotomous scale
nd a total score was obtained by summing responses across all
0 items. Example questions from the SRQ-20 in English include:
Do you feel unhappy?”; “Do you feel nervous, tense or worried”
Have you lost interest in things?” Based on prior literature, a cut-
ff score of ≥8 was used to define the threshold for psychological
istress [42,47,48,50]. Notably, the DCHS has previously reported,
n the basis of sensitivity and specificity analyses, that the SRQ-20
s a valid screening tool both antenatally and postnatally in our set-
ing [49]. Similar findings were obtained in a birth cohort study in
thiopia (P-MaMiE)  [32,53].

.2.3. Other maternal psychosocial assessments
Various other psychosocial assessments were also collected

etween 28 and 32 weeks of gestation at an antenatal study visit.
hese measures included the Beck Depression Inventory (BDI),

 validated and reliable screening tool for depressive symptoms
45,54,55], to asses maternal depression; the Intimate Partner
iolence (IPV) Questionnaire, another widely used and validated
easurement tool, to assess maternal physical, emotional and sex-

al violence exposure [56,57]. Exposure to IPV was defined as
xperiencing multiple events in any of these three exposure cat-
gories in the 12 months prior to the study visit; the Childhood
rauma Questionnaire – Short Form to assess childhood abuse and
eglect [45,58]. The Modified Post-traumatic Stress Disorder Symp-
om Scale was used screen for post-traumatic stress disorder (PTSD)
59] and the Alcohol, Smoking and Substance Involvement Screen
est (ASSIST) was used to assess tobacco and alcohol use during the
ast three months [60]. The scoring and use of all these measures
ave been previously described [42].

Care was taken to ensure confidentiality and privacy during
he interviews given the sensitive nature of some of the ques-
ions. In addition, if IPV was disclosed or any mental health issues
ere identified at the scheduled visits, staff referred participants

o appropriate care or social services (including support services
or IPV, substance abuse and mental disorders). Further, all women
nvolved in the study received information regarding social and
upport service providers.

.2.4. Planning of pregnancy and partner support
The Planning of the Birth/Partner Support Questionnaire was

sed to assess pregnancy intention and support received from a
ale partner. Partner support for the pregnancy and ability to rely

n a male partner for help are assessed on a Likert scale ranging
rom 1 (“not at all”) to 5 (“extremely”), with higher scores indicating
reater support and partner reliability [52]. For the purposes of the
tudy a three-level categorical variable was created to represent
artner support of the pregnancy (“No/little support”, “moderate
upport”, and “high support”).

.2.5. Infant birth and development outcomes
Ultrasound measurements in the second trimester of pregnancy

ere used to measure gestational age. If ultrasound measurements
ere not available, the expected date of delivery was calculated
sing fundal height, which was recorded by trained clinical staff at
nrolment, or from the last date of menstrual period [45]. Preterm
irth was defined as a gestational age at delivery of less than 37
eeks.

Infant birth outcomes, including birthweight and head cir-
umference, were measured at a single hospital where all

he pregnancies in the area were delivered. Weight-for-age-z-
core (WAZ) and head circumference-for-age-z-score (HCAZ) at
irth were calculated using the revised Fenton growth charts
45,61,62]. Using these standards, infants were categorised as
rehensive Psychiatry 96 (2020) 152128 3

small for gestational-age (SGA) or appropriate/large (AGA/LGA) for
gestational-age [45].

The infant developmental outcomes were measured using
the Bayley III Scales of Infant and Toddler Development (BSID
III), a well-validated developmental tool [63,64]. Children were
assessed in five key developmental domains of cognition, language,
motor, socio-emotional and adaptive behaviour. The BSID III is
an individually-administered instrument designed to assess the
developmental functioning of infants from birth to 24 months of
age and it was  administered by trained assessors blinded to child
risk factors [63,65]. In the context of this study, the raw scores
and composite scores, which correct for prematurity, were con-
sidered to describe the developmental domains at 6 months of
age. The composite scores are generated using normative data for
cognitive, language and motor domains and are scaled to have a
mean of 100 and standard deviation of 15. It was  decided to report
the composite scores, as a similar trend between the raw scores
and composite scores in the regression analysis were observed.
The composite scores also allow comparability across domains.
In addition, this study excluded the socio-emotional and adaptive
behaviour domains, as these are based on limited assessment at
such a young age. The administrations and calculation of scores
has been previously describe in a DCHS study [66,67].

2.3. Data analysis

The analyses were conducted using STATA 14 (StataCorp Inc.,
College Station, Texas, USA).

Differences in binary/categorical characteristics between the
recruitment site were identified using the Pearson’s Chi-square test
of independence or Fisher’s Exact test (when observations were
infrequent). In addition, the Wilcoxon Rank Sum test was  used to
test for differences in the continuous variables against recruitment
site. Logistic regression was  used to compute odds ratios (ORs) with
95% confidence intervals (CI) to determine the strength of the asso-
ciations between psychological distress and sociodemographic, as
well other psychosocial risk factors. In addition, a multivariable
logistic regression model, including all predictors and/or psychoso-
cial risk factor co-morbidities, was  used to explore independent
predictors/risk factors of antenatal psychological distress. The asso-
ciation between antenatal psychological distress and infant birth
outcomes (preterm birth represented by gestational age, WAZ  and
HCAZ) were then explored in linear regression models. Covariates
with p-values <0.2 were included in the multiple linear regression
models as potential confounders.

Linear regression models were used to investigate the rela-
tionship between the developmental domains and antenatal
psychological distress. Similar to the infant birth outcome models,
the association between antenatal psychological distress, poten-
tial confounders, and infant development outcomes were then
explored in multivariable linear regression models. Covariates with
p-values <0.2 were considered in the multiple regression models.
WAZ  and HCAZ, were considered as covariates in the developmen-
tal outcome multiple linear regression models, although, only HCAZ
was included as birth outcomes were highly correlated. Preterm
birth was not considered as a covariate in these models, as the
composite scores generated by the BSID III adjust for gestational
age.

Diagnostic model checks were also performed on the multi-
variable models. Normality of residuals from the linear regression
models were considered through histograms and quantile-quantile
(Q-Q) plots, as well as the Shapiro-Wilk test. Homogeneity of vari-

ance of the residuals was  investigated using Cameron and Trivedi’s
decomposition of IM-test, and the Breusch-Pagan/Cook-Weisberg
test for heteroskedasticity. Further, the presence of multicollinear-
ity was  checked using variance inflation factor (VIF).
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Interactions between the substance abuse variables and psy-
hological distress were also explored, however these interactions
ere not statistically significant in the multiple regression models,
or did they improve the model, and thus were not reported.

Although use of dichotomised cut-offs on maternal psychosocial
ssessments may  reduce statistical power, they are often used in
linical practice. Furthermore, on analysis of continuous maternal
easures, similar findings were obtained.

. Results

.1. Demographic characteristics

A total of 1225 pregnant women were initially enrolled in the
CHS. However, 66 (6%) women were lost to follow-up between
nrolment and delivery and 22 (2%) experienced pregnancy losses,
ncluding miscarriages, and still births. In addition, 176 (15%)

omen had incomplete data at the antenatal visit or delivery and
ere excluded from analysis. Thus, the sample utilised for this

tudy included 961 women. The women lost to either follow-up or
xcluded from the analysis did not significantly differ on any key
ociodemographic variables from the mothers who  were included
n this analysis. Similarly, those that did not complete the 6-month
evelopmental measure did not significantly differ on demographic
haracteristics compared to those that did complete the measures,
owever tobacco and alcohol use, maternal IPV, and maternal
epression were significantly different between the two  groups.
his was due to a higher frequency of alcohol and tobacco use in
hose that did not complete the 6-month developmental measure
elative to those that did complete the BSID III. In addition, there
as a higher frequency of mothers above threshold with regards to
epressive symptoms and IPV exposure in the group that did not
omplete BSID III.

Table 1 presents baseline maternal demographic and psychoso-
ial characteristics, stratified by recruitment site. The mean age
f participants was 26 years (SD = 5.70). This sample included 40%
omen who were either married or cohabiting; 38% had completed

econdary education or higher; 27% reported current employment;
7% reporting an average household income of less than R1000
er month (70 USD). The majority of women indicated that the
urrent pregnancy was unplanned (66%). In addition, 19% of the
omen reported depressive symptoms; 34% reported child trauma

nd/or IPV exposure in the past 12 months; while 13% of the women
ere suspected of PTSD and 21% reported psychological distress

ymptoms. Demographic variables across the two recruitment sites
ere tabulated for descriptive purposes (Table 1). Women  attend-

ng Mbekweni had lower levels of household income and a higher
roportion of low SES groups, compared to mothers who attended
C Newman. Women  from TC Newman experienced more trauma
on the CTQ and IPV) and PTSD, as well as higher frequency of sub-
tance abuse (tobacco and alcohol abuse), compared to those who
ttended Mbekweni.

.2. Antenatal maternal psychological distress

Above threshold antenatal maternal psychological distress was
bserved in 197 (20.5%) women, Table 1. In crude analysis, those
n this category were significantly more likely to be from the
C Newman recruitment site, and to score above threshold for
ntenatal tobacco use, antenatal alcohol use, childhood trauma,
ast-year IPV, depression, and PTSD (Table 2). Further, antenatal

aternal psychological distress was less likely in mothers who

ompleted secondary education compared to those who completed
rimary education, and in those whose partners were support-

ve of the pregnancy. In a multiple logistic regression model,
prehensive Psychiatry 96 (2020) 152128

adjusting for all variables in Table 2, antenatal maternal psy-
chological distress remained associated with maternal childhood
trauma (adjusted OR = 1.66, 95% CI: 1.14; 2.40), antenatal depres-
sion (adjusted OR = 7.56, 95% CI: 4.08; 11.26), and PTSD (adjusted
OR = 1.87, 95% CI:1.12; 3.12) and inversely associated with high
partner support (adjusted OR = 0.39, 95% CI: 0.21; 0.75).

3.3. Infant birth outcomes

From the 961 women included in this study, 966 infants (includ-
ing three sets of twins, and one set of triplets) were born and153
(16%) preterm births occurred. Preterm births were not statis-
tically different between the two recruitment sites. In addition,
the infants were smaller on average than reference populations
from HIC, with a mean WAZ  of -0.58 (SD = 1.06) and HCAZ of -
0.49 (SD = 1.26). Further, 25% (n = 243) of infants were classified as
SGA. The four non-singleton births were included in this analy-
sis as Fenton WAZ  and HCAZ do take into account preterm birth
and as non-singleton pregnancies are more likely to be preterm.
Similar results were obtained if the non-singleton births were
excluded. Thus, they were included to retain maximum statistical
power.

3.3.1. Associations between maternal psychosocial distress and
infant birth outcomes

Antenatal maternal psychological distress was  found to pre-
dict smaller head circumference at birth, as antenatal maternal
psychological distress was  associated with HCAZ in both the unad-
justed (coefficient=−0.34, 95% CI: −0.54, −0.14, p-value = 0.001)
and adjusted models (coefficient=−0.30, 95% CI: −0.49, −0.10,
p-value = 0.004), Table 3. Further, an association was found
between antenatal maternal psychological distress and WAZ  in
an unadjusted model (coefficient=−0.18, 95% CI: −0.35, −0.01, p-
value = 0.035). However, this association fell away in the adjusted
model, Table 3. Notably, antenatal maternal smoking and alcohol
consumption was associated with lowered birth weight compared
to those below threshold for these risk factors. No association was
observed between antenatal maternal psychosocial distress and
preterm birth (Table not shown).

3.4. Infant developmental outcomes at 6 months

A total of 231 infants were included in the analysis. Detailed
developmental outcomes at six months are presented in Table 1.
Statistical comparisons showed that the mean scores for the cog-
nitive, language and motor domains were similar across the two
recruitment sites.

3.4.1. Association between maternal psychosocial distress and
infant development outcomes at 6 months
3.4.1.1. Cognitive domain. In unadjusted analysis, cases with above
threshold tobacco use compared to below threshold tobacco
use differed significantly with the former having a significantly
lower mean cognitive domain score. Similarly, those exposed
to above threshold antenatal maternal depression had a signifi-
cantly lower composite cognitive domain mean score, compared
to those unexposed to maternal depression, Table 4. A higher
composite cognitive domain score was associated with secondary
and tertiary maternal education relative to primary mater-
nal education. In addition, WAZ  and HCAZ were also found
to have a positive association with the composite cognitive

domain score, Table 4. However, no association was observed
between above threshold psychological distress and the BSID
III Cognitive domain score in the adjusted multiple regression
model.
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Table  1
Maternal demographic and psychosocial characteristics and infant birth outcomes.

Variable Mbekweni – n (%) TC Newman – n (%) Total – n (%) P-value

Number of mothers 526 (54.73) 435 (45.27) 961 (100) –
Maternal Sociodemographic and psychosocial characteristics
Mean maternal age at enrolment (years) (SD) 27 (5.87) 25 (5.37) 26 (5.70) <0.001
Ethnicity
African-ancestry 520 (98.86) 5 (1.15) 525 (54.63) <0.001
Mixed-ancestry 6 (1.14) 430 (98.85) 436 (45.37) –
HIV  positive 198 (37.29) 16 (3.70) 214 (22.22) <0.001
Married/cohabiting 190 (36.12) 197 (45.29) 387 (40.27) 0.004
Partner/father is supportive of pregnancy
No/little support 40 (7.63) 43 (9.91) 83 (8.66) <0.001
Moderate support 321 (61.26) 97 (22.35) 418 (43.63) –
High  support 163 (31.11) 294 (67.74) 457 (47.70) –
Educational achievement
Primary education 44 (8.37) 35 (8.05) 79 (8.22) 0.091
Some secondary education 290 (55.13) 225 (51.72) 515 (53.59) –
Completed secondary education 155 (29.47) 156 (35.86) 311 (32.36) –
Tertiary education 37 (7.03) 19 (4.37) 56 (5.83) –
Employed 123 (23.38) 132 (30.34) 255 (26.53) 0.015
Average household income
<R1000/montha 231 (43.92) 126 (28.97) 357 (37.15) <0.001
R1000-R5000/month 240 (45.63) 228 (52.41) 468 (48.70) –
>R5000/monthb 55 (10.46) 81 (18.62) 136 (14.15) –
SES  Quartiles
Lowest SES 164 (31.18) 76 (17.47) 240 (24.97) <0.001
Low-Mod SES 137 (26.05) 108 (24.83) 245 (25.49) –
Mod-High SES 131 (24.90) 111 (25.52) 242 (25.18) –
High  SES 94 (17.87) 140 (32.18) 234 (24.35) –
Unplanned pregnancy 357 (67.87) 274 (62.99) 631 (65.66) 0.113
Childhood trauma – above threshold (>36) 149 (28.33) 181 (41.61) 330 (34.34) <0.001
Past  year intimate partner violence 148 (28.14) 177 (40.69) 325 (33.82) <0.001
Trauma exposure (Broad categorisation)
Trauma-exposed 68 (12.93) 54 (12.41) 122 (12.70) <0.001
Suspected post-traumatic stress disorder 91 (17.30) 35 (8.05) 126 (13.11) –
Mean psychological distress score (SD) 3.86 (3.62) 5.21 (3.95) 4.47 (3.83) <0.001
Psychological distress – above threshold (>8) 90 (17.11) 107 (24.60) 197 (20.50) 0.004
BDI  – above threshold (>20) 92 (17.49) 89 (20.46) 181 (18.83) 0.241
Antenatal smoking (any use) 28 (5.32) 237 (54.48) 265 (27.58) <0.001
Antenatal alcohol use (any use) 41 (7.79) 120 (27.59) 161 (16.75) <0.01

Infant birth outcomes
Number of infants; sets of twins; set triplets 531 (54.97); 3; 1 435 (45.03); 0; 0 966; 3; 1
Male  262 (49.34) 238 (54.71) 500 (51.76) 0.096
Preterm (<37 weeks) 85 (16.01) 68 (15.63) 153 (15.84) 0.874
Mean Gestational age in weeks (SD) 38.50 (2.75) 38.35 (2.66) 38.43 (2.71) 0.245
Mean WAZc (SD) −0.46 (1.08) −0.73 (1.02) −0.58 (1.06) <0.001
Mean HCAZd (SD) −0.38 (1.33) −0.63 (1.17) −0.49 (1.26) 0.006
Small  for gestational age
SGA 120 (22.77) 123 (28.28) 243 (25.26) 0.058
LGA  29 (5.50) 10 (2.30) 39 (4.05) –
Infant development at six months
Mean Cognitive domain scoree (SD; n) 102.28 (12.04; 112) 100.73 (12.90; 117) 101.48 (12.49; 229) 0.280
Mean Language domain score (SD; n) 105.02 (14.91; 110) 102.74 (15.21; 114) 103.86 (15.07; 224) 0.224
Mean Motor domain score (SD; n) 111.21 (13.84; 112) 110.22 (15.37; 117) 110.70 (14.62; 229) 0.680

a 1000 ZAR = 70 USD.
b 5000 ZAR = 340 USD.
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c Weight-for-age z-score.
d Head circumference-for-age z-score.
e Composite scores.

.4.1.2. Language domain. In unadjusted analysis, the lowest SES
roup compared to the highest SES group, differed significantly
n terms of the BSID III composite language domain score, with
hose in the lowest SES having a significantly lower mean lan-
uage domain score. Those exposed to above threshold antenatal
obacco use and above threshold maternal depression, also had
ignificantly lower BSID III composite language mean scores
ompared to those below threshold for tobacco use and mater-
al depression respectively, Table 4. Similarly, for the maternal

ducation level, secondary and tertiary maternal education respec-
ively differed from the primary education in such a way  that
or both groups, the mean BSID III language mean scores were
igher compared to the primary education group. In the adjusted
model, no association was found between antenatal mater-
nal psychological distress and the BSID III language composite
score.

3.4.1.3. Motor domain. In unadjusted analysis, a significantly lower
BSID III Motor domain mean score was  observed in those exposed
to above threshold maternal alcohol use, relative to those unex-
posed. Both WAZ  and HCAZ were positively associated with motor

domain. In addition, some secondary, completed secondary and ter-
tiary maternal education also had significantly higher composite
motor domain mean scores compared to the primary education
group, Table 4. In the multiple regression model, no association
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Table 2
Variables associated with maternal psychological distress.

Variables Above threshold ≥8 – n (%) Unadjusted odds ratio (95% CI) Adjusted odds ratio (95% CI), n = 955

Demographic risk factors
Recruitment site

TC Newman 107 (24.60) Reference Reference
Mbekweni 90 (17.11) 0.63 (0.46, 0.87) 0.53 (0.32, 0.87)

Marital  status
Married/cohabiting 78 (20.16) Reference Reference
Single 119 (20.73) 1.04 (0.75, 1.43) 0.78 (0.52, 1.17)

Partner/father is supportive of pregnancy
No/little support 31 (37.35) Reference Reference
Moderate support 91 (21.77) 0.47 (0.28, 0.77) 078 (0.43, 1.44)
High  support 74 (16.19) 0.32 (0.19, 0.54) 0.39 (0.21, 0.75)

HIV  infected
No 156 (20.83) Reference Reference
Yes  42 (19.63) 0.91 (0.62, 1.34) 1.05 (0.64, 1.70)

Educational achievement
Primary 23 (29.11) Reference Reference
Some secondary 108 (20.89) 0.65 (0.38, 1.10) 0.94 (0.49, 1.79)
Completed secondary 58 (18.47) 0.55 (0.31, 0.96) 0.87 (0.39, 1.93)
Tertiary 9 (16.07) 0.47 (0.20, 1.10) 0.751 (0.24, 2.36)

Employment
Employed 50 (19.61) Reference Reference
Unemployed 147 (20.82) 1.08 (0.75, 1.54) 0.91 (0.58, 1.44)

SES  quartile
Highest SES 41 (17.52) Reference Reference
Moderate-high SES 47 (19.42) 1.13 (0.71, 1.80) 1.02 (0.58, 1.7)
Low-moderate SES 52 (21.22) 1.27 (0.80, 2.00) 0.80 (0.41, 1.57)
Lowest  SES 57 (23.75) 1.47 (0.94, 2.30) 0.915 (0.42, 1.94)

Psychosocial risk factors
Pregnancy planning

Planned pregnancy 66 (20.00) Reference Reference
Unplanned pregnancy 131 (20.76) 1.05 (0.75, 1.46) 0.74 (0.50, 1.11)

Antenatal smoking
Below threshold 128 (18.39) Reference Reference
Above threshold 69 (26.04) 1.56 (1.12, 2.18) 0.93 (0.58, 1.51)

Antenatal alcohol use
Below threshold 153 (19.13) Reference Reference
Above threshold 44 (27.33) 1.59 (1.08, 2.35) 1.13 (0.70, 1.85)

Childhood trauma
Below threshold 94 (14.90) Reference Reference
Above threshold (>36) 103 (31.21) 2.59 (1.88, 3.57) 1.66 (1.14, 2.40)

Intermate partner violence
No past-year violence 104 (16.35) Reference Reference
Past-year violence 93 (28.62) 2.05 (1.49, 2.82) 1.28 (0.87, 1.87)

Trauma  exposure
No trauma exposure 132 (18.51) Reference Reference
Trauma-exposed 30 (24.59) 1.44 (0.91, 2.26) 1.42 (0.85, 2.38)
Suspected post-traumatic stress disorder 25 (27.78) 1.69 (1.10, 2.61) 1.87 (1.12, 3.12)

Depressiona

Below threshold 97 (12.44) Reference Reference
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Above threshold (>20) 100 (55.25) 

a Beck Depression Inventory (BDI) used to measure antenatal depression.

as found between psychological distress and the BSID III Motor
omain score.

. Discussion

In this peri-urban LMIC setting, a high prevalence of antena-
al maternal psychological distress was observed, with one in five
omen (21%) having above threshold scores. This is consistent
ith a previous meta-analysis indicating a weighted mean depres-

ion prevalence of 11.3% and weighted mean anxiety prevalence of
4.8% in African settings [12], as well as with the reported weighted
ean CMD  prevalence of 15.6% in pregnant women across 13 stud-

es conducted in LMIC settings [68]. These findings point to the
otential value of screening for psychological distress during preg-
ancy in these contexts, and of targeted intervention.
In HIC, poor marital relationships, history of psychological dis-
rders, poor social support and stressful life events have been
ound to be significant predictors of antenatal maternal psycholog-
cal distress [12–15]. The independent risk factors associated with
8.69 (6.05, 12.49) 7.56 (4.08, 11.26)

antenatal maternal psychological distress in this sample included
depression, maternal childhood trauma, post-traumatic stress dis-
order (PTSD), past-year IPV and antenatal maternal smoking and
alcohol consumption. On the other hand, maternal education and
partner support of the pregnancy were found to be associated with
lower antenatal maternal psychological distress, a finding that has
been previously found in other African settings [16–18]. In the
adjusted model, maternal childhood trauma, PTSD and depression
remained significantly associated with antenatal maternal psy-
chological distress, and inversely associated with partner support,
consistent with previous literature [69]. These associations suggest
that traumatic life events, which are highly prevalent in LMIC set-
tings [70] are particularly impactful in these contexts. Certainly,
in the LMIC context, women  are frequently faced with childhood
trauma, gender-based violence, poverty, and restricted access to

healthcare and support.

Despite the majority of births being either full term or late
preterm, the mean WAZ  and HCAZ were lower than that of the
HIC reference category [61], with a high proportion (25%) of SGA
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Table 3
Association between maternal psychological distress and infant birth outcomes.

Birth weight Z-score (WAZ) Head circumference Z-score (HCAZ)

Variable Mean WAZ  (SD) Unadjusted
regression coefficient
(95% CI), p

Adjusted regression
coefficient (95% CI)a,c,

p Mean HCAZ (SD) Unadjusted
regression coefficient
(95% CI), p

Adjusted regression
coefficient (95%
CI)b,c,

p

Demographic risk factors
Recruitment site
TC Newman −0.73 (1.01) Reference Reference −0.63 (1.17) Reference Reference
Mbekweni −0.46 (1.08) 0.27 (0.13, 0.40), <0.001 0.13 (−0.05, 0.28), 0.184 −0.38 (1.33) 0.25 (0.08, 0.41), 0.003 0.06 (−0.15, 0.270), 0.588
Sex
Female  −0.50 (1.09) Reference Reference −0.52 (1.35) Reference
Male  −0.66 (1.03) −0.16 (-0.30, 0.03), 0.018 −0.14 (−0.27, −0.01), 0.040 −0.46 (1.18) 0.06 (−0.11, 0.22), 0.499
Educational achievement
Primary −0.78 (1.09) Reference Reference −0.60 (1.12) Reference
Some  secondary −0.56 (1.07) 0.23 (−0.03, 0.48), 0.078 0.18 (−0.08; 0.43), 0.179 −0.49 (1.29) 0.11 (−0.19, 0.41), 0.463
Completed secondary −0.58 (1.01) 0.20 (−0.06, 0.46), 0.135 0.06 (−0.25; 0.36), 0.716 −0.47 (1.26) 0.12 (−0.19, 0.44), 0.440
Tertiary  education −0.53 (1.14) 0.26 (−0.11, 0.62), 0.167 0.02 (-0.40; 0.43), 0.940 −0.51 (1.23) 0.09 (−0.35, 0.52), 0.697
Employment
Employed −0.47 (1.05) Reference Reference −0.41 (1.27) Reference Reference
Unemployed −0.62 (1.05) −0.15 (-0.30, -0.00), 0.035 −0.11 (−0.28, 0.05), 0.181 −0.52 (1.26) −0.12 (−0.31, 0.06), 0.182 −0.14 (−0.3, 0.05), 0.158
SES  quartile
Highest −0.48 (0.97) Reference Reference −0.43 (1.23) Reference Reference
Moderate-high −0.62 (1.11) −0.15 (−0.34, 0.04), 0.132 −0.16 (−0.37, 0.05), 0.126 −0.58 (1.24) −0.17 (−0.39, 0.06), 0.149 −0.14 (−0.37, 0.09), 0.240
Low-moderate −0.64 (1.08) −0.16 (−0.35, 0.03), 0.094 −0.18 (−0.42, −0.06), 0.133 −0.56 (1.28) −0.13 (−0.36, 0.10), 0.258 −0.06 (−0.30, 0.17), 0.592
Lowest  −0.59 (1.08) −0.12 (−0.31, 0.08), 0.238 −0.13 (−0.41, 0.14), 0.334 −0.39 (1.29) 0.04 (−0.19, 0.26), 0.761 0.10 (−0.15, 0.35), 0.440
HIV  exposed
No −0.60 (1.05) Reference −0.52 (1.23) Reference Reference
Yes  −0.51 (1.10) 0.09 (−0.07, 0.26), 0.254 −0.38 (1.37) 0.14 (−0.05, 0.34), 0.150 0.04 (−0.17, 0.25), 0.729
Psychosocial risk factors
Antenatal smoking
Below threshold −0.48 (1.09) Reference Reference −0.40 (1.29) Reference Reference
Above  threshold −0.85 (0.93) −0.36 (−0.51, −0.22), <0.001 −0.20 (−0.38, -0.01), 0.038 −0.74 (1.17) −0.34 (−0.51, -0.16), <0.001 −0.16 (−0.38, 0.06), 0.164
Antenatal  alcohol use
Below threshold −0.51 (1.06) Reference Reference −0.41 (1.28) Reference Reference
Above  threshold −0.92 (1.00) −0.40 (−0.58, -0.22), <0.001 −0.26 (−0.45, -0.07), 0.007 −0.88 (1.12) −0.46 (−0.68, -0.25), <0.001 −0.34 (−0.56. -0.11), 0.004
Intimate partner violence
No past-year violence −0.52 (1.05) Reference −0.42 (1.30) Reference
Past-year violence −0.70 (1.05) −0.18 (−0.32, -0.04), 0.014 −0.64 (1.17) −0.22 (−0.39, −0.05), 0.012
Trauma exposure
No trauma exposure −0.58 (1.03) Reference −0.50 (1.25) Reference
Trauma-exposed −0.67 (1.04) −0.09 (−0.29, 0.11), 0.381 −0.58 (1.14) −0.08 (−0.33, 0.16), 0.493
Suspected PTSD −0.52 (1.23) 0.06 (−0.14, 0.27), 0.548 −0.38 (1.46) 0.12 (−0.12, 0.36), 0.326
Depression
Below  threshold −0.54 (1.06) −0.43 (1.28) Reference
Above  threshold −0.75 (1.02) −0.21 (−0.38, -0.04), 0.015 −0.75 (1.15) −0.32 (−0.52, −0.11), 0.002
Psychological distress
Below threshold −0.54 (1.07) Reference Reference −0.42 (1.29) Reference Reference
Above  threshold −0.73 (0.99) −0.18 (−0.35, −0.01), 0.035 −0.13 (−0.29, 0.04), 0.129 −0.76 (1.13) −0.34 (−0.54, -0.14), 0.001 −0.30 (−0.49, −0.10), 0.004

NOTE: Psychosocial risk factors (Intimate partner violence, trauma, depression) excluded from multiple models as highly associated with psychological distress.
a WAZ  multiple regression model n = 959.
b HCAZ multiple regression model n = 949.
c Covariates with p-value <0.2 included in multiple linear regression models.
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Table 4
Association between maternal psychosocial distress and infant developmental outcomes at six months.

Cognitive domain Language domain Motor domain

Variable Mean score (SD; n) Unadjusted
regression
coefficient (95% CI), p

Adjusted Regression
coefficient (95% CI)a

, p Mean score (SD; n) Unadjusted
regression
coefficient (95% CI), p

Adjusted Regression
coefficient (95% CI)a

, p Mean score (SD; n) Unadjusted
regression
coefficient (95% CI), p

Adjusted Regression
coefficient (95% CI)#,
p

Recruitment  site
TC  Newman 100.7 (12.9; 117) Reference 102.7 (15.2; 114) Reference 110.2 (15.3; 117) Reference
Mbekweni  102.3 (12.0; 112) 1.55 -1.70, 4.80),

0.349
105.0 (14.9; 110) 2.28 (−1.69, 6.25),

0.258
111.2(13.8; 112) 0.98 (−2.83, 4.80),

0.612
Sex
Female  101.7(12.9; 109) Reference 105.2 (15.1; 106) Reference 111.6 (15.2; 109) Reference
Male  101.3 (12.1; 120) −0.46 (−3.72, 2.81),

0.782
102.7 (15.0; 118) −2.47 (−6.44, 1.50),

0.221
109.9 (14.1; 120) −1.65 (−5.47, 2.16),

0.394
Education  achievement
Primary 93.5 (16.5; 13) Reference Reference 95.38 (18.45; 13) Reference Reference 97.6 (20.9; 13) Reference Reference
Some  secondary 102.1 (11.2; 133) 8.68 (1.65, 15.72),

0.016
8.40 (1.46, 15.34),
0.018

103.3 (15.4; 131) 7.90 (−0.62, 16.41),
0.069

5.94 (−2.85,14.72),
0.184

110.8 (13.2; 133) 13.21 (5.05, 21.37),
0.002

12.89 (4.90, 20.87),
0.002

Completed  secondary 100.6 (12.4; 72) 7.09 (−0.20,14.39),
0.057

6.15 (−1.06, 13.37),
0.115

105.0 (13.8; 69) 9.62 (0.76, 18.47),
0.033

4.06 (−6.11,14.22),
0.432

111.6 (14.5; 72) 13.98 (5.52, 22.44),
0.001

13.18 (4.88, 21.48),
0.002

Any  tertiary 109.1 (8.6; 11) 15.63 (5.71, 25.55),
0.002

13.49 (3.56, 23.42),
0.008

113.6 (9.1; 11) 18.16 (6.17, 30.15),
0.003

11.22 (−2.32, 24.75),
0.104

118.8 (15.9; 11) 21.20 (9.70, 32.71),
<0.001

19.00 (7.63, 30.37),
0.001

SES  quartile
Highest 102.6 (11.5; 46) Reference 107.2 (13.4; 44) Reference Reference 111.6 (16.9; 46) Reference
Moderate-high  103.6 (12.3; 64) −1.01 (−3.74, 5.75),

0.677
106.5 (14.4; 64) −0.75 (−6.50, 4.99),

0.797
0.60 (-5.43, 6.63),
0.844

113.4 (13.4; 64) 1.87 (−3.68, 7.42),
0.507

Low-moderate  99.7 (11.7; 53) −2.84 (−7.84, 2.15),
0.263

102.4 (15.4; 52) −4.82 (−10.83, 1.19),
0.115

−3.36 (−10.41, 3.68),
0.348

109.8 (13.3; 53) −1.81 (−7.59, 3.97),
538

Lowest  100.1 (13.7; 66) −2.48 (−7.23, 2.27),
0.304

100.2 (15.8; 64) −7.05
(−12.79,−1.30),
0.016

−5.83 (−13.25, 1.59),
0.123

108.2 (14.9; 66) −3.35 (−8.87, 2.16),
0.232

Birth  outcomes
WAZ – 2.57 (1.02, 4.11),

0.001
– 2.09 (0.16, 4.02),

0.034
– 3.15 (1.33, 4.97),

0.001
HCAZ  – 1.90(0.56, 3.23),

0.006
1.70 (0.33, 3.07),
0.015

– 1.29(−0.37, 2.96),
0,128

0.91 (−0.80, 2.62),
0.296

– 2.37 (0.81, 3.93),
0.003

1.78 (0.21, 3.35),
0.027

Antenatal  smoking
Below threshold 103.0(12.5; 146) Reference Reference 105.4 (14.7; 144) Reference Reference 111.3 (14.5; 146) Reference
Above  threshold 98.9 (12.2; 83) −4.12 (−7.47,−0.78),

0.016
−3.28 (−6.81, 0.25),
0.069

101.1 (15.5; 80) −4.23 (−8.34,−0.12),
0.044

−2.92 (−7.34, 1.50),
0.194

109.6 (14.8; 83) −1.78 (−5.74, 2.18),
0.376

Antenatal  alcohol use
Below threshold 102.1 (12.5; 179) Reference Reference 104.6 (15.2; 176) Reference Reference 112.3 (13.8; 179) Reference Reference
Above  threshold 99.4 (12.2; 50) −2.67 (−6.60, 1.26),

0.182
0.02 (−4.23, 3.98),
0.953

101.2 (14.4; 48) −3.34 (−8.17, 1.48),
0.173

−1.22 (−6.34, 3.91),
0.640

105.0 (16.2; 50) −7.35
(−11.86,−2.83),
0.002

−5.83
(−10.35,−1.32),0.012

Intimate  partner violence
No  past-year violence 101.5 (11.6; 134) Reference 104.3 (14.5; 131) Reference 112.2 (13.0; 134) Reference
Past-year  violence 101.4 (13.7; 95) −0.11(−3.42, 3.20),

0.948
103.3 (15.9; 93) −1.01 (−5.04, 3.03),

0.624
108.6 (16.5; 95) −3.52 (-7.37, 0.32).

0.072
Trauma  exposure
No trauma exposure 101.3 (12.9; 172) Reference 104.4 (15.5; 167) Reference 111.2 (15.1; 172) Reference
Trauma-exposed  99.8 (11.1; 30) −1.44(−6.38, 3.49),

0.565
101.7 (12.4; 30) −2.65(−8.55, 3.26),

0.378
110.5 (13.1; 30) −0.69 (−6.40, 5.02),

0.811
Suspected  PTSD 104.6 (11.0; 27) 3.36 (−1.73, 8.45),

0.195
103.2 (15.6; 27) −1.13 (−7.30, 5.05),

0.720
107.8 (13.2; 27) −3.28(-9.35, 2.59),

0.266
Depression
Below  threshold 102.5 (12.1; 172) Reference 105.2 (14.9; 167) Reference 111.6 (14.8; 172) Reference
Above  threshold 98.5 (13.3; 57) −3.96 (−7.69,−0.23),

0.038
99.9 (15.0; 57) −5.29 (−9.80,−0.78),

0.022
107.9 (13.8; 57) −3.74 (−8.12, 0.65),

0.094
Psychological  distress
Below threshold 101.7 (12.7; 175) Reference Reference 103.9 (15.2; 171) Reference Reference 110.9 (14.6; 175) Reference Reference
Above  threshold 100.7 (11.8; 54) −1.09 (−4.93, 2.74),

0.574
0.29 (−3.54, 4.12),
0.882

103.7 (14.8; 53) −0.21(−4.89, 4.47),
930

0.95 (−3.79, 5.69),
0.693

109.9 (14.8; 54) −0.99 (−5.48, 3.50),
664

0.52 (−3.88, 4.91),
0.817

Cognitive domain multiple regression model n = 228; Language domain multiple regression model n = 223; Motor domain multiple regression model n = 228.
Note:  Psychosocial risk factors (Intimate partner violence, trauma, depression) excluded from multiple models as highly associated with psychological distress; Multiple regression models do not adjust for WAZ, due to collinearity
with  HCAZ.

a Covariates with p-value <0.2 included in multiple linear regression models.
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nfants. In addition, antenatal maternal psychological distress was
ound to be a risk factor for lower birth weight and smaller head cir-
umference at birth in the crude analysis. However, the association
etween lower birth weight and antenatal maternal psychological
istress fell away in the multiple regression model, a similar finding
o that of the P-MaMiE [32]. The relationship between psychological
istress and head circumference remained in the adjusted model.
he observed association between antenatal maternal psychologi-
al distress and decreased HCAZ at birth, even after adjustment for
otential confounders, is concerning, as smaller head circumfer-
nce may  have a negative impact on infant health and neurological
evelopment in later stages of life. These findings are consistent
revious work demonstrating an association between antena-
al maternal psychological distress and adverse birth outcomes
22–25,30,31,45]. These associations may  be mediated through a
ange of psychobiological pathways; further research investigating
pecific mechanisms is needed.

Although an association between antenatal maternal psycho-
ogical distress and birth outcomes was found, there was  no
ssociation between antenatal maternal psychological distress and
ny of the developmental outcomes measured at 6 months of
ge. The lack of association between antenatal maternal psycho-
ogical distress and the developmental outcomes at 6 months of
ge may  reflect that the developmental outcome mean composite
cores in this sample were within the normal range of standard-
sed scores reported. In other words, the sampled population are

eeting expected cognitive and neurological development stan-
ards at this stage of life. Alternatively, the sample size may  not
rovide sufficient power to effectively examine the association of
ntenatal psychological distress with developmental outcomes. In
ddition, developmental assessment at 6 months of age, may  not be
dequately sensitive to identify more subtle effects on child devel-
pment which may  become manifest at older age points. Notably,
owever, in the P-MaMiE antenatal maternal psychological distress
as also not associated with child cognitive, language or motor
omains at 12 months of age [41].

A crude association between antenatal depression and the cog-
itive domain at 6 months of age was, however, observed. Other
sychosocial risk factors, such as alcohol and tobacco use, which
ere also associated with antenatal maternal psychological dis-

ress in this study, were found to have a negative impact on
he developmental domains. Birth outcomes (i.e.  WAZ  and HCAZ),
ere also associated with multiple developmental outcomes, thus

ntenatal maternal psychological distress may  indirectly impact
nfant development through these associations. These findings are
onsistent with a previous study that found that smaller head
ircumference at birth was associated with suboptimal physical,
eurological, and cognitive outcomes later in life [71]. Further
esearch at older child age may  further elucidate the impact that
aternal psychosocial risk factors, and the interaction between

hese risk factors, may  have on child development.
The longitudinal and prospective nature of the DCHS, with mea-

urement of multiple risk factors as well as birth and developmental
utcomes in a LMIC setting, provides a unique strength to this
tudy. In addition, the sample is representative of a large propor-
ion of the population in similar LMIC settings. Several limitations
hould however be emphasized. First, measures of psychological
istress were self-reported. However, in previous work from the
CHS, we found high sensitivity (63%) and specificity (83%) for the
ut-off score used. [49]. Second, the BSID III uses United States (US)
opulation-based norms, and there are concerns about its relia-
ility. However, this measure has been validated in Sub-Saharan

frican, including South Africa [64,72,73], Third, power may  be
educed as maternal psychosocial risk factors were considered
n a dichotomised form as opposed to continuous. However, the
nalysis was also performed with continuous antenatal maternal
rehensive Psychiatry 96 (2020) 152128 9

psychosocial risk factor scores and similar results were obtained.
Further limitations included the small sample size related to the
developmental outcomes and the possibility that unmeasured con-
founders may  have contributed to our results.

5. Conclusion

The high levels of above threshold antenatal maternal psycho-
logical distress in our sample, its association with maternal child
trauma, depression, and PTSD, its inverse association with part-
ner support, and its association with negative birth outcomes all
point to the potential value of screening for maternal psychological
distress during pregnancy, and developing targeted interventions.
Given the impact of antenatal maternal psychological distress on
birth outcomes, further study of the relevant underlying mecha-
nisms is warranted, and more research is needed to establish the
longitudinal effects of psychological distress on later child health
including long-term child-development outcomes.
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