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ARTICLE INFO ABSTRACT
Keywords: Background: Mothers from middle-income countries (MIC) are estimated to have higher rates of adverse child-
Adverse childhood experiences hood experiences (ACEs) and depression during pregnancy compared to mothers from high income countries.
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Prenatal depression can adversely impact on a mother’s feelings towards her foetus and thus may be partially
responsible for intergenerational transmission of risk associated with maternal ACEs. However, the extent to
which prenatal depressive symptoms mediate the association between maternal ACEs and foetal attachment is
unknown.

Methods: Data on foetal attachment, ACEs, and prenatal depression came from mothers in their third trimester of
pregnancy (n = 1,185) located across eight MICs, participating in the prospective birth cohort Evidence for Better
Lives Study — Foundational Research (EBLS-FR). Data were from the baseline measurement.

Results: Full-sample path mediation analyses, adjusting for relevant covariates, suggested a full mediating effect
of prenatal depression. However, at the individual-country level, both positive and negative effects of ACEs on
foetal attachment were observed after the inclusion of depressive symptoms as a mediator, suggesting cultural
and geographical factors may influence a mother’s empathic development after ACE exposure.

Limitations: As no follow-up measurements of depressive symptoms or postnatal attachment were included in the
analyses, the findings cannot be extrapolated to the postnatal period and beyond. Further, causality cannot be
inferred as the study was observational.

Abbreviations: ACEs, adverse childhood experiences; HIC, high income countries; MIC, middle- income countries.
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Conclusions: The findings reinforce the importance of screening for prenatal depression during antenatal care in
MICs. Addressing prenatal depression within maternal health care may support foetal attachment and contribute
to reducing the intergenerational transmission of disadvantage.

1. Introduction

It has long been postulated that the quality of caregiving a child
receives, with its roots in the prenatal period, can shape attachment
styles into adulthood (Bowlby, 1982), and may influence the child’s
future relationships and parenting skills (Antonucci et al., 2004). Foetal
attachment can be defined as a mother’s desire to understand, protect,
nourish and care for her foetus (Miiller and Mercer, 1993), and typically
begins in early pregnancy (Brandon et al., 2009). This attachment
typically intensifies during the second and third trimesters, strengthened
by maternal representations of the foetus (Ammaniti et al., 2013),
observing the foetus during uterine ultrasound scans (Sedgmen et al.,
2006) and perceiving foetal movement in the womb (Giiney and Ucar,
2019).

There is growing interest in understanding the short- and long-term
psychosocial, cognitive and health benefits of foetal attachment. For
example, stronger feelings of maternal foetal attachment are associated
with increased pregnancy planning (Salisbury et al., 2003), improved
maternal psychological wellbeing (Petri et al., 2018); and decreased
maternal tobacco and alcohol consumption during pregnancy (Magee
et al., 2014). The benefits of maternal foetal attachment appear to
continue into the postnatal period. For example, evidence suggests that
stronger attachment to the foetus is predictive of neonate bonding and
the quality of care provided to the infant (Siddiqui and Hagglof, 2000;
Foley and Hughes, 2018). Thus, foetal attachment may have an indirect
influence on outcomes in early childhood, such as reaching important
developmental milestones, improving infant temperament and
decreasing colic (Nordahl et al., 2019; see Branjerdporn et al., 2017 for
review). Given the potential importance of a mother’s secure bond with
her foetus for child outcomes, intervention strategies to support child
development may benefit from identifying the factors that can under-
mine secure foetal attachment, such as maternal adverse childhood ex-
periences (ACEs).

ACEs refer to exposures to any form of maltreatment (e.g.,
emotional, sexual and/or physical abuse, neglect, and commercial or
other exploitation) which results in actual or potential harm to the
child’s health, survival and development in the context of a relationship
of responsibility, trust, or power (World Health Organization, 2014).
Evidence suggests that chronic early-life adversity may have deleterious
effects, that can last into adulthood (Chapman et al., 2004). For
example, previous research in expectant mothers reported that ACEs
show a dose-response relationship with adult affective psychopathology,
(Angerud et al., 2018). Considering the potential pervasive negative
effects of childhood adversity on later-life outcomes, it has been
hypothesised that maternal ACEs may interfere with the quality of the
maternal-foetal relationship (Sancho-Rossignol et al., 2018). For
example, it has been proposed that a mother who has experienced
enduring childhood maltreatment is liable to have poorer quality pre-
natal and postpartum attachment to her child (Berthelot et al., 2015). It
is possible that these mothers have fewer emotional resources to cope
with the challenges of raising children. This may make the mother feel
unconnected to her foetus, potentially contributing to less emotional
support to her child and more emotionally distant parenting behaviour
(Savage et al., 2019). Further, recent work has identified indirect bio-
logical pathways between maternal ACEs and increased infant health
risks, such as pregnancy health risks, potentially leading to suboptimal
child development (Racine et al., 2018). Thus, the impacts of ACEs on
maternal behaviour may put their offspring at increased risk of ACEs
themselves (Crouch et al., 2019).

Prenatal depression is a known sequela of maternal ACEs (see
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Alvarez-Segura et al., 2014 for review) and is considered a major health
problem in pregnant women (Le Strat et al., 2011). Pregnancy is
believed to be a particularly vulnerable period in a woman’s life, with
hormonal fluctuations (Brummelte and Galea, 2010),
neuro-endocrinological changes (DiPietro et al., 2003) and the experi-
ence of intense, complex and overwhelming emotions (Medjedovic
Marcinko et al., 2011) potentially contributing to prenatal depression.
Compared with the age-matched female general population, women in
their second and third trimesters appear twice as likely to have clinically
significant depressive symptoms (Bennett et al., 2004). Indeed, recent
estimates indicate that between 20% and 25% of women will experience
a depressive episode of mild to major severity during pregnancy (Gelaye
et al., 2016), even if they have not been at risk previously (Nonacs and
Cohen, 2002). As well as adverse effects on the mother (e.g., increased
suicidality; Lindahl et al., 2005), prenatal depressive symptoms can have
significant detrimental effects on the child. For example, while this view
is contested (O’Donnell and Meaney, 2017), depressive symptoms dur-
ing pregnancy have been found to be associated with HPA axis activa-
tion which may expose the foetus to high levels of cortisol, in turn
adversely impacting on foetal development (Glover et al., 2010).
Notably, depressive symptoms can adversely impact on the mother’s
behaviours and beliefs (e.g., more negative attitudes towards mother-
hood; Hart and McMahon, 2006), in turn negatively effecting foetal
attachment (Smorti et al., 2019). Consistent with this, a recent review by
Rolle et al (2020) found an association between prenatal depressive
symptoms and poorer quality pre- and postnatal attachment across 33 of
the 41 studies assessed.

When considered together, maternal ACEs and prenatal depression
are likely to exert complex effects on child outcomes. Children of
mothers who had both a history of ACEs and depression during preg-
nancy show the highest levels of childhood adversity (Plant et al., 2013).
In contrast, offspring of mothers who only experienced childhood
maltreatment or only depression during pregnancy appear no more
vulnerable to ACEs compared to children of mothers without ACEs or
depression (Plant et al., 2013). Path analyses have also identified a
significant indirect effect of maternal ACEs on later child functioning
(McDonnell and Valentino, 2016) and behavioural difficulties (Cooke
etal., 2019) via their effects on maternal depression. Thus, these adverse
factors may result in a cascade of risk for the child, in turn potentially
facilitating the intergenerational transmission of adversity Fig. 1.

Unfortunately, findings on the nature of the interplay between pre-
natal depression and maternal ACEs remain scant. In particular, to the
best of our knowledge no previous studies have examined whether
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Depression
during
Pregnancy

Fig. 1. Hypothetical cycle of risk transmission across the generations.
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depressive symptoms mediate the relation between maternal ACEs and
foetal attachment. Moreover, existing research on prenatal attachment
has been largely restricted to high-income countries (HIC; Rolle et al.,
2020), with only a minority of studies conducted in middle-income
countries (MICs; e.g., Hughes et al., 2017). Living in MICs may be
associated with poorer access to health services, difficulty in accessing
contraception (and thus high rates of unwanted pregnancy), increased
exposure to violence and higher risk of child maltreatment (Herba et al.,
2016). Exposure to ACEs and rates of prenatal depression in mothers
located in MIC are higher than for mothers in HIC (Ward et al., 2016),
indicating a need for research on the impact of these exposures on foetal
attachment in pregnant mothers from MIC.

To address this gap, the current study investigated the relationship
between maternal ACEs and foetal attachment and the potential medi-
ating role of prenatal depressive symptoms in a sample of women in
their third trimester of pregnancy, recruited across eight culturally
diverse upper- and lower-MICs. Our main hypothesis was that prenatal
depressive symptoms would be negatively associated with foetal
attachment and partially mediate an inverse relationship between
maternal ACEs and foetal attachment. This was explored using data
collected from eight culturally distinct sites, offering an opportunity to
explore the context specificity of associations between ACEs, prenatal
depression and foetal attachment.

2. Method
2.1. Study design and population

The current sample was derived from the ongoing Evidence for
Better Lives Study — Foundational Research (EBLS-FR) birth cohort study
(Valdebenito et al., 2020) which aims to examine the environmental,
societal, familial and biological factors that influence child development
from conception. The EBLS-FR followed 1,200 pregnant women from
their third trimester of pregnancy with a gestational age ranging from 29
to 40 weeks (baseline measurement) to when the child was between two
and six months old (follow-up measurement). In order to reflect the
heterogeneity of social and cultural conditions in major world regions,
eight research sites across the Latin-American and Caribbean region
(Kingston, Jamaica, Europe (Cluj-Napoca, Romania), Africa (Wor-
chester, South Africa and Koforidua, Ghana), the Indian Subcontinent
(Tarlai Kalan, Pakistan and Ragama, Sri Lanka) and Southeast Asia (Hue,
Vietnam and Valenzuela, Philippines) participated in the EBLS-FR study.
All countries were either lower-middle income (i.e., Sri Lanka, Pakistan,
Ghana, Vietnam, Philippines) or upper-middle income (i.e., Romania,
South Africa and Jamaica). Mothers were recruited from local health
centres during antenatal check-ups and were included in the study if
they satisfied the following criteria; i) they were in the third trimester of
pregnancy, ii) were above the age of 18 and iii) their residence was
within the study’s defined geographical locations. Both primiparous and
multiparous mothers were eligible for participation. A total of 1,473
mothers were approached with 1,208 agreeing to take part, giving a
participation rate of 82.0%. All data used in the current study were taken
from the baseline measurement.

2.2. Procedure

All data were collected between February and December 2019.
Mothers were approached by either trained research assistants or cli-
nicians at health centres and the project aims explained. Those who
expressed an interest in participating were then screened for eligibility,
provided an information sheet that was read to them and invited to give
informed consent. When written consent was not possible, the mother’s
thumbprint or audio recordings were taken. Participants were enrolled
until the required sample size of 150 per site was reached. All materials
were translated by the research team into the most common language
spoken by the mothers, using an adapted version of the World Health
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Organisation guidelines (World Health Organization, 2014). These
languages were as follows; Urdu, Afrikaans, IsiXhosa, Romanian,
Tagalog, Sinhala, Tamil, Vietnamese and Twi. The interviews were
conducted in private settings at the health centres by local trained in-
terviewers via Computer-Aided Personal Interviews (CAPI) and, for
sensitive information (e.g., adverse childhood experiences),
Computer-Assisted Self-Interviewing (CASI). All mothers were offered
compensation for travel expenses and a token of appreciation for
participating.

2.3. Measures

2.3.1. Patient Health Questionnaire (PHQ-9)

Depressed mood was measured using the PHQ-9 (Kroenke et al.,
2001). The PHQ-9 is a widely administered screening-tool of depressive
symptom severity experienced in the last 2 weeks. The scale is composed
of questions operationalising the nine DSM-IV criteria for depressive
illness (e.g., “Little interest or pleasure in doing things™) and are rated on
a 4-point Likert scale, from 0 (Not at All) to 3 (Nearly Every Day). Scores
from the measure have shown good internal consistency in MIC settings
(o = .790; Kohrt et al., 2016), with the current study finding a similar
result (o = .760). Scores range from 0 to 27, with higher scores indic-
ative of more severe depressive symptoms.

2.3.2. Prenatal Attachment Inventory-Revised (PAI-R)

Foetal attachment was measured using the PAI-R. The PAI-R (Pallant
et al., 2014) is an 18-item shortened version of the PAI, originally
developed by Miiller and Mercer (1993). As some of the subfactors in the
original measure typically showed poor internal consistency, the revised
version is recommended over the original (Pallant et al., 2014). The
measure consists of three subscales; “Anticipation” (e.g., pertaining to
the mother’s fantasies and future plans for the infant), “Interaction” (e.
g., the mother’s feelings towards her infant) and “Differentiation” (e.g.,
the mother’s beliefs about baby’s personality). Previous studies have
identified good internal consistency in the total measure scores (¢ =
.810; Miiller and Mercer, 1993). Total PAI-R scores in the current study
were found to have excellent internal consistency (a = .930). The PAI-R
is rated on a 5-point Likert scale, with scores ranging from 18 to 90.
Higher scores are indicative of higher quality foetal attachment.

2.3.3. Adverse Childhood Experiences — International Questionnaire (ACE-
1Q

ACEs were measured with the ACE-IQ (WHO, 2018), which has 29
items that assess the experiences of childhood adversity (e.g., “Did a
parent, guardian or other household member spank, slap, kick, punch or
beat you up?” and, “Did you live with a household member who was
depressed, mentally ill or suicidal?”). In the current study, an abridged
19-item version was administered in order to reduce participant burden
(see Supplemental Table S1). ACE-IQ scores were found to have good
internal consistency in the current study (a = .810), similar to previous
investigations in MICs (a = .890; Reyes et al., 2018). The ACE-IQ scores
can be the sum of each type of ACE, regardless of frequency, or by fre-
quency (i.e., sum of the number of instances of each type of ACE). In the
current study, the binary method of scoring was used for the main
analysis. Binary items were computed by coding items rated, “a Few
Times”, “Many Times” and “Once” as 1, and items rated as “Never” as
0 and summed to give binary ACE-IQ scores. Scores ranged from 0 to 19.

2.4. Covariates

In a recent review by Tichelman et al (2019), maternal age, educa-
tion level, number of previous pregnancies, duration of gestation at
assessment (weeks) and if the pregnancy was wanted (0 = “No”, 1 =
“Yes”) were found to be significantly associated with foetal attachment
in expectant mothers. Therefore, these variables were included as
covariates in the later analyses. Furthermore, maternal socioeconomic
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status (SES) has been found to adversely influence foetal attachment
(Rolle et al., 2020). In the current study, SES was assessed using two
measures. First, the MacArthur Scale of Subjective Social Status scale
(Adler et al., 2000), which has been found to be a reliable assessment of
perceived social status in previous investigations (Goodman et al.,
2001). The measure is rated on a 10-point Likert scale, presented to
participants as a visual ‘ladder’, on their perceived ranking in the social
hierarchy. The score ranged from 1 (lowest ranking) to 10 (highest
ranking). The second measure of SES was the total number of household
possessions (radio, television, mobile phone, computer, internet access,
refrigerator, toilet, access to water, watch, house telephone, bicycle,
scooter, car and/or bank account) owned by the mother or others in the
household. Items were scored either “Yes” or “No” to give a score range
of 0 to 14.

2.5. Data analysis

Descriptive analyses were conducted using SPSS 24.0. Mediation
analyses on the observed composite variables were then conducted in R
statistical software using the ‘lavaan’ package (Rosseel, 2012) to test the
direct (c’) effects of the predictor (maternal adverse childhood experi-
ences; ACE-IQ) on the outcome (foetal attachment; PAI-R), and the in-
direct effect (c) through the mediator (current depressive symptoms;
PHQ-9). A multi-group model was used to explore whether there were
differences between the countries in the hypothesised direct and indirect
effects. Two variants of the model were fit. First, a multi-group model
where all parameters were free to vary across countries was fit. This
facilitated a descriptive comparison of the hypothesised relations across
groups. Second, a multi-group model in which the direct and indirect
effects of ACEs on foetal attachment were fixed equal across all countries
was fit. This allowed us to estimate the overall effects when pooled
across countries. In order to assess the effects of other risk factors on the
outcome variable, these models were fit first without covariates and
then repeated with the covariates inserted into the model. Covariate
effects were free to vary across countries in all models that included
covariates. As the freed-parameter model was just-identified, it could
not be compared with the constrained-parameter model (Lei and Wu,
2007). To assess if the mediation effect was significant, 95% confidence
intervals of the standard error were bootstrapped with 5,000 iterations
(Preacher and Hayes, 2008). Mediation by PHQ-9 scores was considered
significant when the bias corrected and accelerated confidence intervals
of the indirect effect did not include zero. Full information maximum
likelihood (FIML) estimation was used to address missing data in the
mediation models (Enders and Bandalos, 2001).

2.6. Data cleaning

The initial sample size of mothers was N = 1,208. To prepare the
dataset for the main analysis, the following exclusion rules were
implemented; i) mothers who were less than 28 weeks of pregnancy at
the time of study participation and ii) mothers who did not participate in
all of the psychometric measures, were excluded from the dataset.
Twelve mothers were in their second trimester of pregnancy (between
20 and 27 weeks pregnant) and were removed from the dataset.
Furthermore, seven mothers did not participate in any of the three
psychometric measures, with a further four participating in one to two of
the measures. These mothers were also excluded giving a final sample
size of n = 1,185.

3. Results
3.1. Sample characteristics
The average age of the mothers tested was 28.32 (SD = 5.77), with a

range of 18 to 48. Most of the mothers tested had experienced pregnancy
before (69.4%), had a minimum of secondary school education (85.1%)
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and had pregnancy that was wanted (74.0%). A further 57.5% of the
sample rated themselves between five and ten on the MacArthur Scale of
Subjective Social Status scale (Table 1). In order to identify individuals
who have experienced a marked number of ACEs, a binary score of >4
has been previously used (e.g., Hughes et al., 2017). A total of 444
(39.2%) mothers had an ACE-IQ score above 4. Furthermore, PHQ-9
cut-off scores have been proposed by Kroenke et al (2001), where a
score of 0-4 denotes minimal, 5-9 denotes mild, 10-14 denotes moder-
ate, 15-19 denotes moderately severe and 20+ denotes severe depres-
sive symptoms. Using these, it was found 428 (36.1%) mothers had
minimal, 457 (38.6%), had mild, 183 (15.4%) had moderate, 78 (6.6%)
had moderately severe and 22 (1.9%) had severe depressive symptoms.

Table 1

Sample characteristics (N = 1,185).
Metric N (%)
Mother’s age
18 -24 322 (27.2)
25-34 687 (57.9)
35-44 172 (14.5)
45+ 4 (.34)
Missing 0 (0.0)
Country of residence
Jamaica 152 (12.8)
Sri Lanka 152 (12.8)
Ghana 145 (12.2)
Pakistan 134 (11.3)
Philippines 154 (13.0)
Romania 150 (12.7)
South Africa 148 (12.5)
Vietnam 150 (12.7)
Missing 0(0.0)
Highest educational attainment
No/incomplete primary education 91 (7.8)
primary school educated 83 (7.1)
secondary school educated 563 (48.0)
Vocational/technical school educated 86 (7.3)
University educated 247 (21.0)
Other 102 (8.7)
Missing 13 (.60)
Prior pregnancies
0 363 (30.6)
1-2 546 (46.1)
3-4 214 (18.1)
5+ 62 (5.2)
Missing 0 (0.0)
Weeks pregnant
28 - 30 316 (26.6)
31-33 333 (28.1)
34-36 308 (26.0)
37 -39 195 (16.4)
40+ 33 (2.8)
Missing 0 (0.0)
Unwanted pregnancy
Yes 305 (25.7)
No 877 (74.0)
Missing 303
Household possessions
1-5 103 (8.7)
6-10 609 (51.4)
11-15 426 (36.0)
Missing 47 (4.0)
MacArthur Scale of Subjective Social Status score
0-2 100 (8.5)
3-5 612 (51.7)
6-8 402 (33.8)
9-10 60 (5.1)
Missing 11 (.90)

Mean SD Range Missing (%)

PHQ-9 6.82 4.76 0-25 17 (1.44)
ACE-IQ 4.39 3.35 0-17 53 (4.48)
PAI-R 52.72 11.41 18-72 28 (2.37)

Note. PHQ-9: Patient Health Questionnaire — 9, ACE-IQ: Adverse Childhood
Experiences — International Questionnaire, Prenatal Attachment Inventory —
Revised.
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A full overview of the total sample can be seen in Table 1 and score
distributions from each of the individual countries can be seen in Sup-
plementary Materials (Tables $2-S9).

3.2. Correlations between key variables

Bivariate correlations were first conducted in order to confirm sig-
nificant correlations. Significant positive correlations were identified
between ACE and depressive symptoms (r = .299, p <.001) and foetal
attachment (r = .094, p = .002) scores. Additionally, a significant in-
verse relationship was found between depressive symptom and foetal
attachment scores (r = -.135, p <.001). Next, partial correlations were
run to test the same relationships, taking the covariates into account. On
controlling for the external factors, significant positive correlations were
identified between ACE and depression (r = .279, p <.001) and foetal
attachment (r = .129, p <.001) scores. Likewise, a significantly negative
correlation was identified between depressive symptoms and foetal
attachment scores (r = -.068, p = .029).

3.3. Multi-group mediation models with parameters freely varying across
countries

The freed parameter mediation models with paths free to vary across
countries were first estimated without covariates. On inspection of the
results (see Table 2), no significant direct effects of ACEs, nor indirect of
depressive symptoms, were identified in the data from Jamaica, Ghana,
Romania, Sri Lanka, and Vietnam. However, a full negative mediating
effect of depressive symptoms were identified in both the Philippines (B
=-.165, p =.028, 95%CI [-.313, -.018]) and South Africa (B = -.080, p
=.021, 95% CI [-.485, -.039]) data. The direct effects of ACEs were non-
significant in these mediation models (B =.345, p =.102, 95% CI [-.069,
-759]; B = -.153, p = .527, 95% CI [-.628, .322], respectively). In
contrast, an exclusive positive direct effect of ACEs on foetal attachment
was observed in the Pakistan data (B = .935, p = .017, 95%CI [-.170,
1.69]), and an exclusive negative direct effect of ACEs on foetal
attachment was observed in the Vietnam data (B = -.681, p = .030, 95%
CI [-1.29, -.067]). No significant indirect effects of depression were
observed in the models (B = .052, p = .442, 95%CI [-.080, .184]; B =
-.262, p = .021, 95% CI [-.045, -.039], respectively).

Next, the mediation models with parameters freely estimated across
countries were rerun with covariates added (see Table 3). While the
negative indirect effect of depressive symptoms became non-significant
in the South Africa data, the complete mediating effect of depressive
symptoms was still observed in the Philippines data (B =-.140, p =.049,
95% CI [-.279, -.001]). Likewise, the unique positive direct effect of
ACEs on foetal attachment in Pakistan (B = 1.16, p = .004, 95% CI
[-.362, 1.96]) and negative direct effect of ACES on foetal attachment in
Vietnam (B = -.648, p = .036, 95% CI [-1.26, -.042]) remained when
covariates were included in the analysis.

Table 2
Unadjusted mediation analysis with parameters free to vary across countries.

Direct effect of ACES Indirect effect of ACES via

depressive symptoms

Country Estimate Lower Upper Estimate Lower Upper
CI CI CI CI
(95%) (95%) (95%) (95%)
Jamaica .047 -.396 .489 -.097 -.245 .051
Ghana 112 -.375 .599 -.063 -.185 .059
Pakistan .935* 170 1.69 .052 -.080 .184
Philippines .345 -.069 759 -.165* -.313 -.018
Romania -.314 -724 .095 -.087 -.199 .025
South -.153 -.628 322 -.262% -.485 -.039
Africa
Sri Lanka -.046 -.369 .276 -.080 -.182 .021
Vietnam -.681* -1.29 -0.67 -.018 -.222 .187

Note. *p <.05, **p <.01. CI: Confidence Intervals.
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Table 3
Adjusted mediation analysis with parameters freely varying across countries.

Direct effect of ACES Indirect effect of ACEs via

depressive symptoms

Country Estimate  Lower Upper Estimate  Lower Upper
CI CI CI CI
(95%) (95%) (95%) (95%)
Jamaica 116 .331 -.190 -.094 -235 .047
Ghana -129 -.345 .603 -.078 -.203 .046
Pakistan 1.16%* .362 1.96 .050 .073 173
Philippines  .262 -.163 .686 -.140% -.279 -.001
Romania -.312 -.736 112 -.096 -.220 .029
South .226 -.708 .256 -.212 -.433 .008
Africa
Sri Lanka -.077 -.400 .246 -.060 .155 .035
Vietnam -.648* -1.26 -.042 .039 .168 .246

Note. *p <.05, **p <.01. CI: Confidence Intervals.

3.4. Multi-group mediation models with parameters fixed equal across
countries

The multi-group model was rerun with the parameters fixed equal
across the countries. In the unadjusted model with no covariates inser-
ted, a significant negative mediation effect of depressive symptoms (B =
-.099, p <.001, 95% CI [-.148, -.050]), but no significant direct effects of
ACEs on foetal attachment (B = -.030, p = .712, 95% CI [-.191, .131])
was observed. Similar results were found when the fixed parameter
model was rerun with covariates, with a full mediating effect of
depressive symptoms (B = -.084, p = .001, 95% CI [-.132, -.036]) but no
significant direct effects of ACES on foetal attachment (B = -.042, p =
.612, 95% CI [-.204, .120]). See Table 4 for a summary of the findings.

4. Discussion

A considerable body of work has indicated that poor mental health in
pregnancy is associated with poorer outcomes for infants (see Slomian
et al., 2019 for review). Indeed, previous investigations have pointed to
numerous negative impacts of prenatal depressive symptoms on the
foetus, including heightened foetal cortisol and norepinephrine levels
(Field et al., 2004) and increased risk of exposure to alcohol, caffeine
and/or tobacco via maternal substance use (Field et al., 2010). In line
with these past studies, symptoms of prenatal depression emerged as the
strongest predictor of poor-quality foetal attachment in the current
study. In contrast, on taking prenatal depressive symptoms into account,
the association between ACEs and foetal attachment diminished. This
suggests that depressive symptoms may account for a large proportion of
the relationship between ACEs and foetal attachment. That is, ACEs may
impact foetal attachment by predisposing mothers to a psychological

Table 4
Summary of findings.

Research
site

n Direct effect of ACEs on

foetal attachment (B)

Mediating effect of
depressive symptoms (B)

Mediating model with parameters freed across countries, adjusted for covariates

Jamaica 152 n.s n.s
Ghana 145 n.s n.s
Pakistan 134 1.16%* n.s
Philippines 154 n.s -.140*
Romania 150 n.s n.s
South 148 n.s n.s'
Africa
Sri Lanka 152 n.s n.s
Vietnam 150 -.648* n.s

Mediating model with parameters fixed across countries, adjusted for covariates
Total 1185 nss -.084*x
sample

Note. n.s: non-significant. *p<.05, **p <.01, ***p <.001. 'Non-significant after
adjusting for covariates.
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vulnerability towards mental health difficulties during pregnancy.
Consistent with this view, past studies have reported a non-significant
relationship between ACEs and later-life sequelae once effects of
depressive symptoms were adjusted for (e.g., Briggs and Price, 2009).

The direct effect of ACEs on foetal attachment was not replicated in
all of the eight countries of the current study and in some cases different
patterns of relations were observed. For example, findings from the
Filipino mothers replicated the results from the total EBLS-FR sample
analyses, with prenatal depression fully mediating the relationship be-
tween maternal ACEs and foetal attachment. In contrast, maternal ACEs
directly and negatively impacted on foetal attachment in Vietnamese
mothers, and their potential prenatal depression did not significantly
affect this relationship. Most notably however, there was a significant
positive effect of ACEs on foetal attachment in Pakistani mothers, indi-
cating that ACEs may be associated with post-traumatic growth in this
context (Tranter et al., 2020). Here, post-traumatic growth refers to the
positive personal growth and psychological development that can follow
from experiences of trauma and adversity (Tedeschi et al., 1998). For
example, childhood adversity may foster an individual’s compassion
and prosocial behaviours (Greenberg et al., 2018). Indeed, individuals
with a history of ACEs have been found to have increased concern for the
welfare of others when compared to those with no history of ACEs
(Staub and Vollhardt, 2008). The view that ACEs may have positive
effects on later-life empathic abilities is; however, controversial and
requires further study (e.g., Narvey et al., 2020). Exploration of the
factors that differentiate those who achieve post-traumatic growth from
those who do not will be particularly valuable. Likewise, given that
negative, positive, and nonsignificant effects of ACEs on foetal attach-
ment were observed across the mothers, exploration of cultural and
other broader contextual factors that play a role in this association is an
important area for future research.

Overall, our findings provide partial support for the hypothetical
cycle of risk transmission across generations (see Fig. 1). As expected,
depressive symptoms during pregnancy were negatively associated with
mothers’ prenatal attachment to the foetus. Likewise, it is possible that a
mother’s lack of emotional bonding with her child evokes and further
exacerbates the mother’s symptoms of depression. The fact that expe-
riences of adversity did not significantly directly influence maternal-
foetal-attachment with the inclusion of depression as a mediator sug-
gests that this is likely to be an important mechanism by which the ef-
fects of ACEs become transmitted to the next generation. By targeting a
mother’s current symptoms of poor mental health, the transmission of
risk from mother to child may be reduced. This is an important finding
given that previous research suggests that prenatal depression can be
targeted by interventions using methods that are feasible in low resource
settings (Field, 2017). Our finding that the relations between ACEs,
depression, and attachment varied across contexts also underlines the
importance of robust locally-relevant evidence to inform local policies,
rather than assuming that evidence gathered in one context is general-
isable to others.

5. Strengths and limitations

The current study had several notable strengths. To our knowledge,
this study is the first to explore the relationships between ACEs, prenatal
depression and foetal attachment in a sample of expectant mothers in
MIC settings. As discussed previously, individuals living in MIC are more
likely to be exposed to adverse events and experiences compared to
individuals from HIC (Herba et al., 2016). Here, it was found 39.2% of
the mothers interviewed had a history of four or more ACEs, and slightly
under a quarter (23.9%) had at least moderate depressive symptoms.
Thus, depressive symptoms, ACEs and cultural diversity were
adequately represented in the sample.

However, a number of study limitations deserve note. First, the
psychometric measures required translation into the local languages
from English. There is some evidence that the constructs and items
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involved may have had different meanings across the languages,
therefore, differences in the relations between constructs may partly
reflect this (Foley et al., 2020, manuscript under review). However, the
summed scores of all the translated versions of the measures have good
internal consistency (e.g., ACE-IQ; o = .930), suggesting they were
psychometrically reliable versions of the original measures within each
country. Second, as the EBLS-FR birth cohort study administered a large
number of additional assessments beyond the measures utilized here,
several items from the ACE-IQ measure were removed in order to reduce
participant burden. Despite this, the scores had good internal consis-
tency suggesting the version administered remained a robust measure of
ACEs. Third, no follow-up measurements of depressive symptoms or
postnatal attachment were included in the analyses. It therefore remains
to be established whether the negative effect of prenatal depression on
foetal attachment lasted postnatally and beyond. Similarly, given
EBLS-FR’s first wave of data collection was completed in 2018, sufficient
time may have not elapsed to accurately assess the adversity experi-
enced by the mothers’ children. Consequently, the intergenerational
transmission of risk was not directly assessed in the current study and
thus the theory that maternal ACEs can increase her child’s risk of
experiencing ACEs themselves remains speculative. While recent work
has pointed towards this (Narayan et al., 2021), it would be advanta-
geous to continue tracking the mothers’ children throughout their
development in order to confirm this notion. Fourth, the number of
mothers from each of the individual countries (i.e., n = 134 ton = 154)
was comparatively small, compared to the total EBLS-FR sample (i.e., n
1,185). Given this, additional work is required to replicate the
mediation models with larger sample sizes, with the statistical power to
detect smaller effects than the current study was powered to detect.
Fifth, as the sample was recruited opportunistically and consisted of
mothers who were motivated to participate in the birth cohort, extrap-
olating the findings to the wider population in the EBLS-FR sites may be
limited. Sixth, it is possible that there was a causal relationship between
prenatal depressive symptoms on a mother’s ACE score. In other words,
mothers who had heightened depressive symptoms may have been more
likely to ruminate on their negative life events, thus biasing their recall
of their ACE exposure (Reuben et al., 2016). As suggested by Reuben et
al (2016), it may be beneficial for future research to use both
self-reported and objective outcome measures of ACEs in order to
potentially circumvent this issue. Lastly, as post-traumatic resilience
was not assessed in the current study, the notion that some mothers
experienced resilience via ACEs is speculative. Thus, it would also be
beneficial to replicate the current study by additionally administering a
measure such as the Connor-Davidson Resilience Scale (Connor and
Davidson, 2003) or the Benevolent Childhood Experiences scale (BCEs;
Narayan et al., 2018) to further assess the effect of resilience on the
complex relationships between ACEs, foetal attachment and prenatal
depression.

6. Conclusion

The current study found evidence that prenatal depressive symp-
toms, in general, adversely impact on foetal attachment in a cross-
cultural sample of mothers. While ACEs did not have a direct effect on
foetal attachment overall, they may predispose mothers to later-life
mental health difficulties. As there was variability in the effect of
ACEs on foetal attachment across the countries assessed, future research
should explore potential cultural influences on a mother’s trajectory of
post-trauma development. Furthermore, results highlight the need for
screening for prenatal depressive symptoms and appropriate in-
terventions during antenatal services, which may contribute to pre-
vention of intergenerational transmission of risk.
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