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Maternal adverse childhood experiences 
and their association with preterm birth: 
secondary analysis of data from universal health 
visiting
Katie Hardcastle1, Kat Ford2* and Mark A. Bellis1,2 

Abstract 

Background:  Being born before full gestation can have short-term and life-long health implications, yet it remains 
difficult to determine the risk of preterm birth among expectant mothers. Across different health settings, increasing 
attention is given to the health and behavioural consequences of adverse childhood experiences (ACEs) such as child 
abuse or neglect, or exposure to harmful household environments (e.g. in which caregivers abuse alcohol), and the 
potential value of understanding these hidden harms when supporting individuals and families. A large international 
evidence base describes the association between childhood adversity and early years outcomes for mothers and 
children. However, the relationship between maternal ACEs and preterm birth has received far less attention.

Methods:  Secondary analysis was carried out on anonymised cross-sectional data from health visiting services in 
south and west Wales that had previously captured information on mothers’ ACEs during routine contacts. Demo-
graphic data and information on mothers’ health were extracted from the Healthy Child Wales Programme.

Results:  Half of all mothers sampled had experienced at least one ACE, with a history of ACEs more common among 
younger, white British mothers and those residing in deprived areas. Preterm birth was significantly independently 
associated with retrospective reports of childhood sexual abuse (adjusted odds ratio [AOR] = 3.83, 95% confidence 
interval [CI] = 1.19–12.32, p = 0.025), neglect (AOR = 7.60, 95%CI = 1.81–31.97, p = 0.006) and overall ACE exposure 
(AOR = 2.67, 95%CI = 1.14–6.23, p = 0.024), with one in ten mothers (10.0%) who experienced ≥4 ACEs having pre-
term birth. Sub-analyses revealed a more pronounced relationship among mothers with no known chronic health 
conditions, with those with ≥4 ACEs and no known chronic condition four times more likely to give birth preterm 
(AOR = 3.89, 95%CI = 1.40–10.80, p = 0.009).

Conclusions:  Findings highlight the importance of the entire maternal experience. The experience of childhood 
adversity can have a lasting impact into and beyond the prenatal period, potentially increasing the risk of preterm 
birth, even among otherwise healthy women. Increasing our understanding of the potential perinatal outcomes asso-
ciated with ACEs can help to inform how maternity services and partners offer trauma-sensitive support to mitigate 
some of the risks of early parturition, as well as target intergenerational cycles of adversity and poor health.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  k.ford@bangor.ac.uk
2 Public Health Collaborating Unit, School of Medical and Health Sciences, 
Bangor University, Wrexham Technology Park, Wrexham LL13 7YP, UK
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-022-04454-z&domain=pdf


Page 2 of 11Hardcastle et al. BMC Pregnancy and Childbirth          (2022) 22:129 

Background
In the UK, infants born before 37 weeks gestation are 
considered preterm or premature. Preterm birth may 
follow spontaneous onset of early labour or may be the 
result of an obstetric intervention intended to reduce 
the risk of continued pregnancy, to either the child and/
or the mother [1]. According to the Office for National 
Statistics, 7.8% of live births were considered preterm 
in England and Wales in 2019 [2] and preterm birth 
accounts for 35% of all neonatal death globally [3]. Risk 
factors for preterm birth include demographic variables 
such as the extremes of maternal age [4] or low socio-
economic status (SES) [5], health-harming behaviours 
and pre-existing health problems (e.g. maternal smok-
ing [6] and obesity [7]), and pregnancy-related factors 
such as multiple gestation or intra-uterine infection [8]. 
However, in many instances, the cause of a preterm birth 
cannot be identified [9]. Birth before full gestation can 
have both short-term health implications, and negative 
impacts throughout the life course [10]. For example, the 
immune systems of preterm infants are immature, result-
ing in reduced innate and adaptive immunity [11]. Pre-
term birth is also known to increase the risk of a range of 
neurological disorders, including cerebral palsy, epilepsy 
and visual and cognitive impairment [12–14]. Whilst 
advances in perinatal care have significantly increased 
rates of survival [13], this often means families and 
healthcare services are left coping with the consequences 
of infants being born prematurely.

Increasingly, the potential impact of trauma and, in 
particular, historic or childhood experiences of chronic 
or toxic stress, on a range of perinatal outcomes has 
been considered [15–18]. Adverse childhood experi-
ences (ACEs) is a collective term that refers to cumula-
tive experiences of direct victimisation (e.g. physical or 
sexual abuse) or exposure to household dysfunction (e.g. 
a household member who abuses alcohol or is incarcer-
ated) occurring during the first 18 years of life [19]. Estab-
lished life course impacts of ACEs include increased risk 
of poor mental health, chronic health conditions such as 
type 2 diabetes and heart disease, and even early mortal-
ity [20–22]. Relationships between ACEs and subsequent 
development of health problems can be mediated by the 
presence or absence of resilience and other protective 
factors [23]. Although currently there is limited empiri-
cal evidence, plausible or theoretical links between ACEs 
and preterm birth have been suggested. These include 
both epigenetic and biological mechanisms [24], by 

which stress and inflammatory adaptive processes alter 
the brain, placenta and uterus, and thus the timing of 
parturition. Previous literature has examined the links 
between stress experienced in adulthood or during preg-
nancy and premature birth [25, 26]. However, recently 
studies have started to explore the role of childhood 
stress such as ACEs on preterm birth. Findings from a 
recent systematic review highlight that the majority of 
studies on this topic (n = 7/9 identified studies) suggest 
ACEs increase the risk for preterm birth [18]. However, 
no studies from the UK were identified in the review. 
A small prospective cohort study of African Ameri-
can women found that a history of childhood stress (in 
mothers) resulting from interpersonal loss and/or physi-
cal danger was associated with preterm birth, even when 
controlling for adult stress [27]. Although this relation-
ship was postulated to be mediated by maternal cortisol, 
causal pathways remain unclear. Traumatic childhood 
experiences may not directly lead to increased risk for 
preterm birth, mediated instead by health behaviours. 
For example, studies have demonstrated links between 
ACEs, maternal alcohol consumption and preterm birth 
[28, 29].

Better understanding of the risk factors for preterm 
birth is an important element in both developing univer-
sal preventative measures, and in identifying those who 
are already at increased risk and may require additional 
support. Primary prevention interventions for preterm 
birth include nutritional supplementation and lifestyle 
and behaviour changes (e.g. smoking cessation, reduc-
ing occupational fatigue [30, 31]). Currently, despite 
advances in the use of biomarkers and ultrasound tech-
niques (e.g. for cervical measurement [32]), when preg-
nancy begins, health practitioners have limited predictive 
ability for the relative risk of preterm birth [33], making 
it difficult to target treatment (e.g. prophylactic inter-
ventions), antenatal management decisions or support 
to reduce maternal and fetal risks. Many individual risk-
scoring systems have not been subject to rigorous evalu-
ation [34], and there are very few stress-related models to 
predict preterm birth [35]. Nevertheless, the likelihood is 
that a combination of tests may offer the best advances in 
clinical prediction [36].

Across a wide range of health and healthcare issues, 
new research and policy is now considering the applica-
tion of ACE-informed approaches (e.g. [37]). In health-
care settings this includes health visiting (a universal 
service for families with children under the age of five 

Keywords:  Adverse childhood experiences, Child maltreatment, Childhood sexual abuse, Preterm birth, Maternal 
mental health
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freely provided through the UK National Health Service 
[NHS]) [38], in an attempt to better support those who 
have experienced ACEs and other childhood traumas and 
to break intergenerational cycles of harm and prevent 
offspring being exposed to adversity. At present, the ACE 
agenda is only beginning to be developed in an antenatal 
or midwifery context in the UK [39], and it is unclear if 
and how an understanding of historic childhood adver-
sity may be relevant for health services in identifying and 
supporting vulnerable mothers. It is therefore important 
that we continue to increase our understanding of how 
ACEs may be associated with pregnancy outcomes.

Methods
Study aim, design, setting and data extraction
This study aims to explore the relationship between a his-
tory of ACEs and preterm birth among mothers engaged 
with health visiting services in south and west Wales. To 
our knowledge this is the first study to explore the asso-
ciations between preterm birth and ACEs in a UK sample 
and furthers the evidence base on this topic through its 
examination of the role of maternal chronic health condi-
tions on this relationship. Secondary analysis was carried 
out on anonymised cross-sectional data extracted from 
three health visiting services in urban and rural locations 
in south and west Wales in 2019/20. The study popula-
tion is female primary caregivers (herein referred to as 
‘mothers’) for whom ACE and Healthy Child Wales Pro-
gramme (HCWP) data were made available by the health 
visiting services (see Measures). Health visitors com-
pleted data collection with mothers during their routine 
six-week post-partum contact on their retrospective ACE 
exposure (90.7% of those asked accepted to complete 
ACE enquiry). Information from the mothers’ HCWP 
record was also extracted. All data collection forms were 
subsequently stored in the mother’s paper file. Adminis-
trative assistants in each health visiting service ensured 
data collection forms contained no identifiable informa-
tion (redacting if required) before scanning copies to the 
lead author using secure NHS sharing platforms. Data 
were entered manually by the research team into SPSS 
v24 for cleaning and statistical analysis. All data entry 
was quality assured. Cases which were missing data on 
key demographic variables including age, ethnicity and 
preterm birth (n = 49) were removed from the sample, 
leaving a final sample for analysis of 865.

Measures
HCWP data – demographics and health
Data were extracted from the HCWP on mothers’ age, 
split into three discrete age categories (16–25; 26–35; 
≥36 years). Owing to its protected category status under 
General Data Protection Regulation (GDPR), mothers 

were asked by their health visitor to indicate their eth-
nicity using only a dichotomous variable (‘white British’ 
or ‘Other’). In Wales, residential areas with higher dep-
rivation are eligible for additional early years support 
services, in the form of Flying Start. Funding for Fly-
ing Start is allocated according to the estimated num-
ber of 0–3 year olds living in income benefit households 
in lower super output areas (LSOAs) of local authority 
areas. In 2018–19, over 36,000 children in Wales benefit-
ted from Flying Start [40], which is used here as a proxy 
for deprivation. Mothers were also identified as living in 
Swansea, Carmarthenshire or Blaenau Gwent. HCWP 
data collection forms identified first-time mothers (first 
child: yes/no), preterm birth (i.e. birth before 37 com-
pleted weeks of gestation: yes/no) and provided data on 
relationship/marital status using the following categories: 
single (including separated, divorced or widowed); part-
nered/cohabiting; married; not disclosed. Further data 
were provided on mothers’ identified gender and sexual 
orientation, but were not included in analyses due to 
small numbers (< 5) within some categories.

As part of the 6 weeks post-partum contact, health visi-
tors routinely complete the Family Resilience Assessment 
Instrument and Tool (FRAIT). The FRAIT uses a series 
of questions and scales to assist health visitors in mak-
ing robust, consistent and reliable assessments of family 
resilience and in identifying the support and interven-
tions needed to help families to deal with adversity [41]. 
The tool is split into five subscales, one of which (Fam-
ily Health) is used to identify the mother’s chronic health 
conditions. The subscale is scored from one to five, with 
one representing parental chronic health problems that 
have a constant impact on the child’s needs, and five 
describing parents with no chronic health issues. For 
the purposes of analyses here, a FRAIT score of 1–4 was 
used to identify mothers with one or more chronic health 
condition(s).

Adverse childhood experiences (ACEs)
Health visiting services providing data for this second-
ary analysis were those that had previously used a sim-
plified version of established ACE questions from the 
Centers for Disease Control and Prevention short ACE 
tool [42] to retrospectively measure caregivers’ childhood 
exposure (before they were 18 years of age) to the follow-
ing ten ACE types: verbal abuse; physical abuse; sexual 
abuse; neglect; witnessing domestic violence; parental 
separation or divorce and parental/caregiver/household 
member mental illness; alcohol abuse; substance abuse; 
or incarceration. Mothers self-completed a written ACE 
questionnaire, alone or with the support of their health 
visitor if requested (e.g. when mothers had poor liter-
acy), indicating yes/no to each ACE. For the purposes of 
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analysis, mothers’ overall ACE exposure was categorized 
into 0, 1, 2–3 and ≥ 4 ACEs; as is consistent with meth-
odologies applied elsewhere [19, 21]. These categories are 
intended to illustrate potential differences in outcomes 
by level of ACE exposure and current evidence does not 
identify them as having practical application for screen-
ing or intervention within health visiting services.

Statistical analysis
Analyses used chi squared tests for initial bivariate exam-
ination of the relationships between ACEs and preterm 
birth. Binary logistic regression was also used to examine 
the independent contributions of ACEs and demograph-
ics (age; ethnicity; Flying Start; area; first child; relation-
ship status) to these outcomes. Three separate models 
were run to explore the effects of individual ACE types 
(Model 1), total ACE exposure (Model 2) and all ACE 
measures together (Model 3). Generalized Linear Mod-
els (GLMs) allow covariate and categorical variables to be 
fitted to dependent variables and the resultant model can 
be used to generate estimates for the dependent variable 
for given values of the independent variable [43]. GLMs 
were used to generate adjusted means (i.e. estimated 
marginal means [EMMs], taking into account demo-
graphic differences between individuals; e.g. age, eth-
nicity and deprivation) for preterm birth for individuals 
with different levels of ACE exposure. Sub-analyses were 
also conducted to compare the modelled estimates of the 
impact of ACEs on preterm birth for mothers with and 
without chronic health conditions.

Results
Over 60 % (64.3%) of mothers in the study population 
were aged 26–35 years, with just under a quarter (23.0%) 
aged 16–25 years. Married (31.0%) and partnered/cohab-
iting mothers (39.3%) made up the majority of the sam-
ple, although around one in every five (21.4%) mothers 
chose not to disclose their relationship status. Reflective 
of the overall ethnic diversity of the adult population 
of Wales [44], 90.8% of sampled mothers identified as 
white British. Over a quarter (27.9%) of mothers were in 
receipt of Flying Start services – representing the more 
disadvantaged areas of Wales. Overall, mothers had a 
mean of 1.8 children (SD = 0.97), with first time mothers 
accounting for just under half (46.8%) of the sample and 
only 2% of mothers having had a multiple birth (i.e. the 
birth of more than one infant from a single pregnancy). 
Of mothers in this sample, 4.7% had given birth (for the 
child[ren] they were currently receiving health visitor 
contact regarding) before 37 weeks gestation (preterm 
birth; Table 1).

Maternal ACE exposure
Half of all mothers sampled (52.8%) reported that 
they had been exposed to one or more of the ten ACEs 

Table 1  Associations between ACE exposure, demographics 
and preterm birth

ACE Adverse childhood experience

Total sample Preterm birth

N % %

All 865 – 4.7

Total ACE exposure

  0 ACEs 408 47.2 3.9

  1 ACE 213 24.6 3.3

  2–3 ACEs 134 15.5 5.2

  ≥ 4 ACEs 110 12.7 10.0

  χ2 8.412
  p 0.038
Age category (years)

  16–25 199 23.0 3.0

  26–35 556 64.3 4.5

  > 36 110 12.7 9.1

  χ2 5.996

  p 0.050

Ethnicity

  White British 785 90.8 5.1

  Other 80 9.2 1.3

  χ2 2.378

  p 0.123

Pilot area

  Swansea 449 51.9 5.3

  Carmarthenshire 224 25.9 4.0

  Blaenau Gwent 192 22.2 4.2

  χ2 0.763

  p 0.683

Deprivation

  Non-Flying Start 624 72.1 4.3

  Flying Start 241 27.9 5.8

  χ2 0.846

  p 0.358

First child

  No 460 53.2 4.8

  Yes 405 46.8 4.7

  χ2 0.004

  p 0.950

Relationship status

  Single 72 8.3 6.9

  Partnered/cohabiting 340 39.3 5.9

  Married 268 31.0 3.7

  Not disclosed 185 21.4 3.2

  χ2 3.279

  p 0.351
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captured by the health visiting service, with 12.7% report-
ing high ACE exposure (≥4 ACEs; Table 1), in line with 
prevalence identified in national surveys [23]. Among this 
sample, ACE exposure differed significantly by age, with 
younger mothers (aged 16–25 years) reporting higher 
ACE exposure (17.6% ≥4 ACEs, compared with 11.9% 
of mothers aged 26–35 and 8.2% of those aged 36 years 
and over; χ2 = 21.073, p = 0.002). Reported experience of 
measured childhood adversity was also more common 
among white British mothers (compared with all other 
ethnicities; χ2 = 15.509, p = 0.001). Although no signifi-
cant difference in ACE exposure was found by health vis-
iting service/geographical area, mothers in Flying Start 
areas (i.e. from more disadvantaged areas in Wales) 
reported higher overall ACE exposure (≥4 ACEs; 17.0%, 
compared with 11.1% of non-Flying Start; χ2  = 11.610, 
p  = 0.009) and a greater prevalence of the individual 
ACE types: physical abuse (14.9% vs 8.5%; χ2  = 7.822, 
p = 0.005), witnessing domestic violence (18.7% vs 13.0%; 
χ2 = 4.525, p = 0.033), household mental illness (26.1% 
vs 19.1%; χ2 = 5.232, p = 0.022), household alcohol abuse 
(19.1% vs 12.5%; χ2 = 6.143, p = 0.013), household drug 
abuse (7.9% vs 4.5%; χ2 = 3.904, p = 0.048) and house-
hold member incarceration (8.7% vs 2.1%; χ2  = 20.188, 
p < 0.001).

Individual ACEs and preterm birth
Bivariate analyses revealed a significant positive associa-
tion between mothers’ historic experiences of all meas-
ured forms of child maltreatment (verbal, physical, sexual 
abuse and neglect) and subsequent preterm birth (see 
Additional Table A1). Further, prevalence of preterm 
birth was significantly higher among mothers who had 
grown up witnessing domestic violence in their child-
hood home, and those who lived with parents or caregiv-
ers that experienced mental health issues (see Additional 
Table A1). When controlling for socio-demographic 
characteristics in multivariate analyses, significant inde-
pendent effects on preterm birth remained for experi-
ences of childhood sexual abuse and neglect (Table  2; 
Model 1).

Supplementary analyses revealed that all individual 
ACE measures were highly correlated in this sample, as 
is reported elsewhere [45, 46] (see Additional Table A2). 
Therefore, further analyses considered levels of overall 
ACE exposure as a potential predictor of preterm birth.

Total ACE exposure and preterm birth
Mothers’ overall exposure to adversity in childhood was 
significantly positively associated with preterm birth in 
bivariate analyses (Table  1). An independent effect of 
high ACE exposure remained when controlling for age 
and other socio-demographics in multivariate analyses, 

with mothers exposed to ≥4 ACEs over two and half 
times more likely than those with no ACEs to have pre-
term birth (Table  2; Model 2). No independent effect 
of ethnicity or deprivation on preterm birth was found. 
Modelled proportions (EMMs) of mothers who had a 
preterm birth ranged from 3.5% of those with no ACEs, 
to 9.6% among those experiencing high ACE exposure 
(≥4 ACEs) in the first 18 years of life (adjusted for age, 
ethnicity and deprivation; Fig. 1).

Preterm birth and maternal chronic health problems
According to FRAIT data (see Methods), 15.7% of 
sampled mothers had one or more chronic health 
problem(s). Due to the strong theoretical and evidenced 
links between ACEs and maternal health, and mater-
nal health and preterm birth [5, 8, 21], additional sub-
analyses were conducted using ‘healthy’ mothers with 
no known chronic health conditions only (n = 709). For 
this sample, a more pronounced significant relationship 
between overall ACE exposure and likelihood of pre-
term birth was revealed, with mothers exposed to ≥4 
ACEs almost four times more likely to have given birth 
preterm (AOR = 3.89; 95%CI = 1.40–10.80; p = 0.009; see 
Additional Table A3). The adjusted prevalence of preterm 
birth by ACE exposure for healthy mothers, those with 
chronic health conditions and the whole sample is shown 
in Fig. 1.

Discussion
Being born before full gestation can have profound life 
course impacts. This study adds to a growing body of evi-
dence which highlights the potential reproductive and 
perinatal impact of maternal childhood adversity [18]. 
In the first known exploratory analysis of its kind for 
mothers in the UK, evidence was found of an associa-
tion between high ACE exposure and preterm birth, with 
almost one in ten mothers with ≥4 ACEs giving birth 
before 37 weeks gestation. As with studies reported else-
where [45, 46], experiences of individual ACEs among 
these new mothers are inter-correlated. Therefore, whilst 
it is not clear if total ACE burden or specific ACEs are 
most influential, in support of previous research explor-
ing the impact of historic sexual violence [9, 47–50], 
findings revealed that mothers’ experiences of childhood 
sexual abuse increased the likelihood of preterm birth 
almost four-fold. Existing evidence on the impact of the 
ACE type childhood neglect on reproductive and peri-
natal health is limited [51]. Nevertheless, mothers in this 
sample who reported experiences of neglect in childhood 
were actually over seven and a half times more likely to 
give birth prematurely, highlighting the importance of 
considering the totality of the maternal childhood experi-
ence. The strength of the relationship between ACEs and 
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preterm birth among mothers without known chronic 
health conditions, as identified in this analysis, war-
rants particular attention, as it underlines the potential 
importance of maternal mental health and wellbeing, 
which may be hidden harms in parturition. Individuals 
with known health conditions will often have received 
treatment addressing symptoms and also, in some cases, 
underlying physical and mental issues relating to their 
condition. Such issues are also associated with greater 

exposure to ACEs [21]. Here, we found a stronger rela-
tionship between ACEs and preterm birth in individuals 
with no other reported health issues. This finding needs 
further study. However, it may be related to less general 
support and intervention being provided to those yet to 
be diagnosed with a health condition or diagnosed health 
conditions potentially related to ACE exposure con-
founding statistical relationships directly between ACEs 
and preterm birth.

Table 2  Logistic regression of individual and total ACE exposure, demographics and their association with preterm birth

Model 1 = Individual ACEs, Model 2 = Total ACE exposure, Model 3 = Individual ACEs and total ACE exposure. Reference categories for dichotomous variables: white 
British ethnicity; non-Flying Start; has other children (first child = no)

ACE Adverse childhood experience, AOR Adjusted odds ratio, CI Confidence interval, Ref Reference category

Model 1 Model 2 Model 3

AOR Low CI High CI p AOR Low CI High CI p AOR Low CI High CI p

ACE types
  Verbal abuse 1.10 0.27 3.74 0.989 1.57 0.34 7.29 0.566

  Physical abuse 0.88 0.24 3.25 0.849 0.94 0.25 4.02 0.994

  Sexual abuse 3.83 1.19 12.32 0.025 5.43 1.45 20.34 0.012
  Neglect 7.60 1.81 31.97 0.006 9.12 1.92 43.37 0.005
  Parental separation 0.75 0.35 1.60 0.456 1.36 0.40 4.52 0.642

  Domestic violence 1.78 0.63 4.98 0.276 2.78 0.76 10.14 0.122

  Mental health 1.41 0.62 3.23 0.416 2.27 0.70 7.29 0.170

  Alcohol abuse 1.15 0.42 3.17 0.787 1.53 0.48 4.92 0.474

  Drug abuse 0.40 0.08 2.03 0.269 0.39 0.07 2.14 0.278

  Incarceration 1.23 0.26 5.84 0.793 1.51 0.29 7.80 0.622

Total ACE exposure
  0 ACEs (ref ) 0.073 (ref ) 0.630

  1 ACE 0.80 0.32 2.00 0.635 0.50 0.14 1.86 0.303

  2–3 ACEs 1.17 0.46 2.97 0.740 0.31 0.04 2.55 0.278

  ≥ 4 ACEs 2.67 1.14 6.23 0.024 0.10 0.00 3.38 0.201

Age category (years)
  16–25 (ref ) 0.009 (ref ) 0.011 (ref ) 0.008

  26–35 1.94 0.72 5.21 0.190 2.21 0.85 5.74 0.103 1.96 0.72 5.33 0.187

  > 36 5.48 1.72 17.50 0.004 5.48 1.76 17.06 0.003 5.69 1.76 18.41 0.004
Ethnicity
  Other 0.17 0.02 5.21 0.098 0.22 0.03 1.66 0.142 0.19 0.02 1.54 0.121

Pilot area
  Swansea (ref ) 0.390 (ref ) 0.476 (ref ) 0.341

  Carmarthenshire 0.61 0.25 1.39 0.237 0.63 0.28 1.41 0.261 0.57 0.25 1.32 0.190

  Blaenau Gwent 0.64 0.26 1.55 0.321 0.72 0.31 1.68 0.450 0.64 0.26 1.55 0.324

Deprivation
  Flying Start 1.33 0.64 2.75 0.455 1.32 0.66 2.65 0.413 1.30 0.65 2.58 0.458

First child
  Yes 1.28 0.64 2.54 0.483 1.20 0.62 2.33 0.590 1.30 0.65 2.58 0.458

Relationship status
  Single (ref ) 0.593 (ref ) 0.337 (ref ) 0.595

  Partnered/cohabiting 1.02 0.34 3.08 0.98 0.90 0.31 2.57 0.837 1.00 0.33 3.02 0.997

  Married 0.67 0.19 2.38 0.54 0.51 0.16 1.70 0.275 0.67 0.19 2.34 0.527

  Not disclosed 0.55 0.15 2.06 0.38 0.44 0.12 1.58 0.208 0.37 0.15 2.04 0.208
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Experiencing ACEs in childhood can have develop-
mental and behavioural consequences, both of which 
may be linked with preterm birth. When chronic stress 
overcomes resilience, activation of inflammatory pro-
cesses and neuroendocrine responses (e.g. cortisol and 
epinephrine) that would normally maintain homeosta-
sis can have a negative effect on the body, resulting in 
increased risk of impaired health and disease processes, 
including preterm birth [24, 52]. Prolonged stress can 
lead to changes in the brain, uterus and placenta, impact-
ing the mechanisms involved in preparation for, and 
timing of, parturition [24, 53]. Maltreatment in child-
hood is associated with structural deficits in brain struc-
ture, function and connectivity [54] - abnormalities that 
are related to a range of mental health sequelae, such as 
depression and anxiety [52] - prenatal maternal risk fac-
tors for preterm birth [55–57]. Disrupted development 
and neurocognitive deficits also increase vulnerability 
for social and behavioural difficulties [58]. Thus, ACEs 
and other chronic stressors are strongly associated with a 
range of behaviours - often construed as ‘coping mecha-
nisms’ [59] - that are harmful to both mother and infant 
and may mediate the relationship between adversity and 
preterm birth, such as smoking [60] and alcohol use dur-
ing pregnancy [61, 62].

In a population with such hidden harms, the value 
of understanding an individuals’ history of childhood 

adversity as a potential predictor for health impacts 
including preterm birth, and thus providing direction 
for targeted support or intervention, requires further 
consideration. In many health systems, midwifery ser-
vices already routinely enquire about forms of victimi-
zation such as domestic violence and female genital 
mutilation [63, 64], with available evidence suggest-
ing that practitioners perceive value in these processes 
[65, 66], although barriers to delivery remain [67]. 
Approaches to asking mothers about their experiences 
of childhood adversity have also been piloted in pre-
natal care in the US [68] and postnatally with health 
visiting services in the UK [38], where initial findings 
support both the feasibility and acceptability of such 
models, although impacts are less well established [69]. 
As ACEs occur in the context of care-giving relation-
ships, these historic experiences may make it difficult 
for mothers to build and maintain trusting relation-
ships with midwifery services [70], compounded by 
the relationship between early adversity and challenges 
such as being triggered by physical examination, fear of 
childbirth and delivery difficulties [47]. Therefore any 
model of enquiry for ACEs and associated childhood 
trauma should be developed and delivered in conjunc-
tion with wider principles of trauma-informed care and 
facilitate access to trauma-specific interventions (e.g. 
tailored labour planning) where required [71].

Fig. 1  Modelled proportion of preterm birth by maternal ACE exposure and chronic health conditions*. *Adjusted for age, ethnicity and 
deprivation
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It is important to note that not all individual ACEs 
showed an independent relationship with preterm birth, 
and many mothers with a history of ACEs gave birth at 
full gestation, highlighting that the relationship between 
early adversity and preterm birth is by no means deter-
ministic. However, approaches to identifying ACEs may 
have universal benefits when working with families in the 
early years, to break known intergenerational cycles of 
adversity and help to prevent exposure to ACEs and asso-
ciated risk of preterm birth in subsequent generations. 
Such work has the potential to not only support families 
during the critical period of the first thousand days for 
bonding, attachment and building resilience [72, 73], but 
also reduce demands on healthcare, with the total annual 
cost of preterm birth to the public sector in England and 
Wales estimated at over £2.9 billion [74]. ACE-informed 
approaches delivered antenatally may add a new dimen-
sion where countries or regions are already forging an 
ACE awareness framework for practitioner training and 
screening (e.g. California [75]) and may have even greater 
application in countries where rates of preterm birth are 
higher and support for mothers and preterm infants is 
less readily available.

Limitations
Findings from this exploratory analysis should be inter-
preted in light of the following limitations. Firstly, 
prevalence of preterm birth identified in this sample is 
lower than national figures derived from the same time 
period (7.8% [2]). As the sample only includes moth-
ers who were actively engaged with a health visitor at 
6 weeks post-partum, it may under-sample mothers 
whose infants have more complex care needs (i.e. were 
in special care baby units at 6-weeks post-partum), who 
experienced a still birth, or whose infant did not sur-
vive to 6 weeks post-partum, outcomes which may be 
more likely among preterm births. The present sample 
may also under-sample mothers who were identified by 
midwifery services as high risk and therefore may have 
health visitor contacts at different timings, meaning the 
opportunity to ask about ACEs did not arise. Secondly, 
the voluntary provision of self-reported ACE informa-
tion may introduce a source of bias based on moth-
ers’ willingness to report ACEs to their health visitor 
and have such information retained within their health 
record. Just under one in ten who were offered ACE 
screening declined to participate and it was not possi-
ble to identify or exclude any bias created by non-par-
ticipation. As in previous national surveys of ACEs, the 
retrospective nature of self-reporting also introduces 
the potential of recall bias, particularly for experi-
ences that may have been repressed. Currently, there is 
insufficient data to understand whether experiencing a 

preterm birth may have an impact on recall and report-
ing of ACEs. Limited detail was provided on maternal 
health and such data is collected through health visi-
tor assessment and not determined in conjunction with 
the mother, thus, may not take account of all relevant 
aspects of maternal health, particularly those that are 
less visible, thus also introducing a potential source of 
bias. No data were provided by health visiting services 
on health-harming behaviours such as prenatal mater-
nal diet and alcohol consumption, which have known 
relationships with preterm birth. Data were also not 
available on a number of other potentially important 
covariates, including age of menarche. We took into 
account deprivation using flying start eligibility. How-
ever, there may still be relationships with childhood 
SES which we could not control for and further studies 
should seek to include a better measure of SES. Finally, 
in line with other research [76], our analysis included 
both individual and cumulative measures of ACEs (see 
model 3). However, strong relationships between these 
measures should be acknowledged in the interpretation 
of these findings. In spite of these limitations, which 
are inherent in a small-scale exploratory analysis of 
secondary data, these initial novel findings are impor-
tant for generating interest in the potential relevance 
of an ACEs framework in antenatal care and helping to 
frame future research questions in this space.

Conclusions
The prevalence of ACEs retrospectively self-reported 
by mothers in this sample echoes that of adults in other 
primary health settings and national surveys, support-
ing the established premise that childhood adversity 
is not rare, and that experiences of different forms of 
victimisation or household dysfunction often co-occur. 
The widespread existence of ACEs in society highlights 
the need to consider different approaches to support 
those who have experienced childhood adversity across 
a variety of settings. With high ACE exposure associ-
ated with an increased risk of preterm birth as much 
as four fold among healthy mothers with no chronic 
health conditions, additional research is needed to 
explore this association in more detail, including the 
balance of influence for individual and cumulative 
ACEs on perinatal outcomes. Maternity and other 
services that engage with families during critical peri-
ods of child development may be uniquely placed, not 
only to offer trauma-sensitive support to deal with the 
impacts of ACEs and potentially mitigate some of the 
risks of early parturition, but also to help break cycles 
of adversity and health and social consequences for 
future generations.
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