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ARTICLE INFO ABSTRACT

Keywords: Objective: There is a growing body of research showing that birth related posttraumatic stress disorder (PTSD)
Posttraumatic stress disorder symptoms may impact the mother-infant relationship. The present study assessed the strength of the association
;,raima between birth related PTSD symptoms and the mother-infant relationship.

irt

Method: A total of twelve studies (5,572 participants) were included based on database searches using PubMed,
EBSCO and ProQuest.

Results: The findings showed that greater levels of birth related PTSD symptoms were associated with poorer
mother-infant relationship, r = —0.36, 95% CI: [—0.43 - —0.28], random effects model. The outcomes appeared
to be heterogeneous (Q(11) = 81.63, p <.001, ta? = 0.0123, P= 80.73%), despite all outcomes being in the
same direction as the overall outcome.

Conclusions: The results indicated that birth related PTSD symptoms are negatively associated with the mother-
infant relationship. Further investigation into the prevention of birth related trauma is suggested. Improving
birthing experiences for mothers is likely to contribute to improved infant mental health, thereby reducing

Infant mental health
Maternal mental health
Mother-infant relationship

overall social and economic costs.

Introduction

The issue of birth trauma is quickly gaining traction among re-
searchers as a significant public health concern [1]. Birth trauma can be
described as “The emergence of a baby from its mother in a way that
involves events or care which cause deep distress or psychological
disturbance, which may or may not involve physical injury, but resulting
in psychological distress of an enduring nature.” [2, p. 23]. That is, even
when there are no physical injuries or harm to the infant or mother,
women may experience severe emotional distress after a traumatic birth.
Some women who experience a traumatic birth may develop symptoms
consistent with Posttraumatic Stress Disorder (PTSD) as defined by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-V-TR) [3].
While most research has focused on identifying risk and vulnerability
factors for developing symptoms of birth related PTSD, there is less
research on the consequences of a traumatic birth on mothers, infants,
and families. As more attention is being given to birth related PTSD, it is
becoming increasingly clear that a traumatic birth can have serious and
long-lasting effects on the physical and mental health of mothers, as well
as on the development of their infants [4,5].
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Birth related PTSD is characterized by the same set of symptoms as
listed in the DSM-V-TR [3], which comprises of four symptom clusters:
re-experiencing; avoidance and numbing; hyperarousal symptoms; and,
negative cognitions and mood. This may include intrusive thoughts or
images about the birth, nightmares and sleep disturbance, extreme
distress caused by reminders of the birth, avoidance of reminders of the
birth and negative alterations in mood and cognition, such as self-blame
and anhedonia [3]. Research has found that following birth, 3-4% of
women will meet diagnostic criteria for PTSD following birth [6,7], 15%
in high risk groups [6], 16.8% at sub-clinical levels [8], and around one
third will describe their birth as traumatic [9-12]. With the current
world population rate, this translates to millions of women each year
experiencing birth related PTSD symptoms. Trauma is also typically not
part of routine screening postnatally and many women with birth
related PTSD may be misdiagnosed as having postnatal depression
[13,14], so prevalence estimates are likely to be higher than current
estimates suggest.
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Theories of birth related PTSD

The specific mechanisms through which PTSD develops are not
entirely understood, and no theory adequately accounts for and explains
all the phenomena involved in PTSD, including birth related PTSD [15].
There are three main theories that attempt to explain PTSD phenomena:
Emotional processing theory [16], dual representation theory [17], and
Ehlers and Clark [18] cognitive theory. Emotional processing theory
posits that PTSD arises when traumatic memories are not fully processed
and remain fragmented, leading to the persistence of distressing emo-
tions and intrusive re-experiencing [16], while dual representation
theory suggests that traumatic events are encoded in two separate
memory systems: a verbally accessible, narrative representation and a
non-verbal sensory representation, leading to potential dissociation
between the two, impacting trauma processing and memory recall [17].
Ehlers and Clark’s cognitive theory emphasizes the role of negative
appraisals and memory fragmentation in the maintenance of post-
traumatic stress disorder, proposing that intrusive re-experiencing oc-
curs when trauma-related stimuli trigger unprocessed memories and
lead to distressing emotions [18]. Each of these models are thought to
overlap to some degree and are able to incorporate explanations for
factors influencing memory encoding and memory function, as well as
cognitive aspects including appraisals, coping strategies, and prior be-
liefs [17]. The ideas posited in these theories can be applied to traumatic
birth in the same way they are applied to other trauma [19].

Researchers have also offered other explanations more specifically
focused on birth trauma. Ayers et al. [20] synthesised research on risk
and vulnerability factors for birth related PTSD and proposed a
diathesis-stress model, suggesting that coping and stress related factors
may contribute the development of birth related PTSD. Consistent with
this model, the subjective appraisal of women’s childbirth experience
has been found to be more important than the objective complications of
the event [8]. Findings of other studies [e.g., [20,21-24]] also indicate
that while obstetric complications and medical interventions (e.g.,
emergency caesarean, forceps delivery) are risk factors for birth related
PTSD, medical status seems to be less important than subjective factors,
such as loss of control, perceived support, fear of birth and extreme pain.
Both individual and systematic issues are thought to contribute and
influence whether a birth is ultimately experienced as traumatic.

While the stress-diathesis model provides a good explanation of the
individual factors that may contribute to symptoms of birth related
PTSD, a potentially broader model to explain both individual factors and
systemic issues that contribute to the development of birth related PTSD
is the Power Threat Meaning Framework (PTMF) developed by the
British Psychological Society [25]. The Power Threat Meaning Frame-
work offers a holistic and empowering approach to understanding and
addressing the impact of power imbalances caused by social, cultural,
and political factors. The PTMF moves away from traditional psychiatric
models, instead understanding mental distress as part of what has
happened to an individual (power), how it affects them (threat), what
this means to them (meaning), and how they survived or coped
(response to threat) [25,26]. The model has been used both to concep-
tualize and understand distress in relation to oppressed groups including
women [27] and women during pregnancy [26], as well as a host of
other circumstances where mental and emotional distress arises.

Ordinarily, women are more likely than men to be diagnosed with
mental disorders [28,29] and more likely to be diagnosed with PTSD
[30]. That is, women are not fundamentally flawed or biologically
geared towards mental distress, they simply experience more oppres-
sion, and this is most evident during childbearing [31-33]. Degrading
treatment, obstetric violence, loss of dignity and autonomy during birth
is known to contribute to birth being experienced as traumatic and the
development of PTSD symptoms in women [32,34,35]. Obstetric
violence is a form of gender-based violence that involves bullying,
coercion, abuse and mistreatment of women giving birth that can be
both physical and psychological [31,32,36]. It occurs across the world
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and across all sociodemographic levels [35]. Society conditions women
to place trust in their caregivers’ expertise and authority, making the
power dynamic in the birth space particularly vulnerable to abuse [33].
This abuse can result in a loss of control and confusion that often leads to
birth being experienced as traumatic and increased rates of birth related
PTSD [37,38]. The development of PTSD symptoms in this system-based
context can be understood using the PTMF. Hence, the aetiology of birth
related PTSD using the PTMF can be explained with both individual and
systemic factors in mind.

Another important theory is Beck’s [4] theory of traumatic birth,
which seeks to explain the consequences and chronic impact of trau-
matic birth and the rippling effect on partners, clinicians and infants.
Beck developed the theory by combining a series of studies on the topic
into a whole to create a higher, more abstract-level middle range theory.
According to the theory, just a short time in labour and delivery can
result in chronic PTSD symptoms. The theory derives nine important
axioms to explain the wider consequences of traumatic birth: (1) birth
related trauma can lead to PTSD, (2) PTSD symptoms are a result of birth
related trauma and can vary in intensity and duration, (3) birth related
trauma can have long term chronic consequences, (4) birth related
trauma can lead to lashing out at clinicians and significant others, (5)
PTSD symptoms can interfere with mother-infant interactions, (6) birth
related trauma can lead to breastfeeding problems, (7) PTSD symptoms
may flare up at the anniversary, (8) subsequent births increase anxiety,
and (9) not all subsequent births are healing.

The impact of birth related PTSD on infant health

The effect of traumatic birth experiences goes beyond maternal
trauma and distress, there are also direct effects on infant health. As well
as the impact on mothers, birth related PTSD has been shown to affect
infant development [39-42]. While the current body of research
examining the implications of birth trauma on infants is largely corre-
lational and lacking emphasis on the intergenerational transmission of
trauma, there is substantial evidence that the stress on infants extends
far beyond the immediate birth events, encompassing ongoing health-
care and social costs. During infancy, maternal stress has particularly
immediate consequences for the infant’s developing stress response
systems and overall development, as compared to later ages [42].
Maternal mental health problems not only adversely affect the mother,
but the impact on the developing infant can also be severe, especially for
those with prolonged or severe symptoms [39]. Early infancy is a sen-
sitive period where rapid brain development occurs [40]. It is well
known that infants are directly affected by their environment and the
quality of care they receive. If the mothers ability to take care of her
baby is compromised, the survival and development of the infant is
jeopardised [43]. The impact of poor maternal mental health on infants
is known to adversely affect physical, cognitive, social, behavioural and
emotional development of children [43].

For birth related PTSD, there is evidence that it may negatively affect
the mother-infant relationship and thereby increase the risk of behav-
ioural, cognitive, and emotional difficulties in young children
[4,5,44-46]. Although these associations have been identified, there is
still limited research available on the association with birth related
PTSD compared with other conditions such as postnatal depression. One
systematic review that explored child outcomes found perinatal PTSD
(not childbirth related) to also be associated with lower breastfeeding
rates, sleep issues and poor weight gain [47]. In relation to birth related
PTSD, studies have reported an association between feeding and sleep
difficulties [4,47-52]. Birth related trauma can affect breastfeeding and
milk supply [4] and may even extend past early infancy with one study
suggesting that posttraumatic reactions could partly predict sleeping
and eating problems eighteen months after the birth [48]. A systematic
review exploring various child outcomes found that there is some evi-
dence suggesting an association between birth related PTSD and infant
outcomes such as feeding difficulties, sleep problems, and behavioural
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issues [5]. However, they found the evidence is limited and inconsistent.

We also know that women who access residential support services for
feeding and sleep difficulties are more likely to have experienced higher
rates of medical intervention during birth and have poorer perinatal
mental health [49,50]. There is evidence that postnatal PTSD is associ-
ated with low birth weight [53-55] and there is some evidence of an
association between infant cognitive development and birth related
PTSD [46,56]. Further, we know that infants of mothers with postnatal
depression are more likely to have poorer physical, cognitive, social,
behavioural and emotional development, Attention Deficit Hyperactiv-
ity Disorder, asthma and respiratory problems, reduced immune system
responses and neurodevelopmental issues [57,58]. Given that birth
related PTSD is often misdiagnosed as postnatal depression and that
there is overlapping symptomatology, it is reasonable to suspect some of
these risks may also exist for infants of mothers with birth related PTSD
symptoms.

Birth related PTSD and the mother-infant relationship

One of the axioms identified in Beck’s [4] theory of traumatic birth is
that PTSD symptoms can interfere with the mother-infant relationship.
The mother-infant relationship refers to the unique and intimate bond
between a mother and her baby during the early stages of the child’s life.
It is a broad term often used to describe both bonding and attachment.
Bonding primarily pertains to a caregiver’s emotions toward their baby,
while attachment refers to the infants’ connection with their caregiver
[59,60]. For the purpose of this study, the term mother-infant rela-
tionship specifically denotes infant bonding.

Immediately after birth mothers begin to coordinate their social
behaviours with their infant’s state [61]. These behaviours have been
observed to be triggered by activation of brain networks, affiliative
hormones, and autonomic responses, creating a connection between the
mother and newborn’s physiology and behaviour [61]. These maternal
behaviours play a crucial role in the development of mother-infant
relationship and are known to predict an infant’s future cognitive and
social-emotional skills [62]. However, in cases of depressed and anxious
mothers, cortisol levels have been found to be higher than non-
depressed or anxious mothers, and maternal depression has been asso-
ciated with lower oxytocin levels in both mother and infant. Feldman
et al. [61] suggests that this ‘endocrine synchrony’ between a mother
and infant, underscores the interactional transfer of mother-infant
neurobiology [63].

Whilst much research has focussed on deficiencies in the mother-
infant relationship of mothers with postnatal depression, there is a
growing body of research finding that birth related PTSD is associated
with poorer mother-infant relationships [12,44-46,64-69]. The con-
cepts proposed in the Dual Representation Theory [17] (DRT) of PTSD
can provide insights into how birth trauma may impact a mothers’
ability to relate to their baby. Based on DRT, after experiencing a
traumatic birth, mothers may develop vivid and distressing memories of
the event, involving sensory experiences. These intrusive trauma
memories can trigger flashbacks or nightmares, potentially hindering
the mother’s emotional presence and attunement to her baby. Further-
more, the traumatic birth may disrupt the integration of the trauma into
a coherent verbal narrative. In response to the distressing memories and
emotions associated with the traumatic event, mothers who have
experienced birth trauma might engage in avoidance behaviours and
attempt to disconnect from their own emotional responses to the expe-
rience. According to DRT, when trauma memories remain unprocessed
and disconnected from the verbal narrative, emotional numbing or
detachment may occur, which may make it difficult for the mother to
form a secure emotional bond with her baby.

In line with DRT, the current body of research suggests mothers with
PTSD symptoms are indeed, less sensitive, less warm towards their in-
fants and, more invasive and prone to negative evaluations of the infant
[44,65,70-74], suggesting this ‘endocrine synchrony’ proposed by
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Feldman et al. [61], in mother-infant dyads may also be interrupted
when mothers are affected by PTSD symptoms. A review by Beck [4]
found mothers who have experienced birth trauma report ‘numbing’ and
difficulties connecting closely to others, including their infant. They also
have a tendency, consistent with DSM-V-TR PTSD criteria, to avoid re-
minders of the traumatic birth, which may include actively avoiding or
disconnecting from their own infant. Consistent with the notion of
neurobiological synchronicity as a mechanism for the development of
the mother-infant relationship, findings from a recent qualitative sys-
tematic review by Van Sieleghem et al. [5] suggested a significant
negative association between birth related PTSD and the mother-infant
relationship, although the authors concluded that study results were
inconsistent and sometimes contradictory.

Aim

While there is substantial evidence around the issues of birth related
PTSD, the evidence around the association between birth related PTSD
and the mother-infant relationship is still evolving. Qualitative evalua-
tion of the research indicates a strong negative association. Building on
the findings of van Sieleghem et al., [5] the purpose of this study is to
determine the strength of the association between birth related PTSD
symptoms and the mother-infant relationship to add a quantitative
perspective to the current body of research.

Method
Data sources

An electronic search was performed in January 2023 using the da-
tabases PubMed, EBSCO and ProQuest going back as far as the different
databases allowed. Additional manual literature searches were con-
ducted employing Google Scholar, secondary references, and citation.

Search strategy

Keywords were chosen to identify studies that included a measure of
PTSD symptoms in relation to birth and the mother-infant relationship.
The terms posttraumatic stress disorder and birth were included, as well
as a range of keywords to capture the mother-infant relationship
including the words ‘mother’ and ‘parent’ with combinations of ‘infant’
and ‘baby’ and ‘bond’, ‘relationship’ or ‘attachment’. To assist with
capturing a broad range of studies, the authors chose to recognise that
the terms ‘bond’, ‘relationship’ and ‘attachment’ are different concepts
that are sometimes used interchangeably when describing the relation-
ship between a mother and infant, even though they are not the same
concepts, therefore each of these terms were included in search. Study
selection was examined by all authors and data extraction was per-
formed by the first author. The final search terms are shown in Table 1.

Eligibility criteria

Studies were included if they reported a level of association between
birth related PTSD symptoms and the mother-infant relationship in first
12 months postnatally and used a measure with published validity.

Table 1
Search terms to identify articles examining birth related PTSD and the mother-
infant relationship.

(“posttraumatic stress disorder””) AND (birth) AND (“mother infant bond*” OR
“mother infant attachment” OR “mother infant relationship” OR “parent
infant bond*” OR “parent infant attachment” OR “parent infant relationship”
OR “mother baby bond**“ OR ”mother baby attachment“ OR “mother baby
relationship”)

Note. When an asterisk (*) is included as part of a search term it searches for
variations of the word.
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Studies were not required to report PTSD symptoms at a diagnostic level.
Studies that referred to PTSD symptoms not related to birth or parenting
stress, did not have appropriate analysis or methodology, were not in
English or were measured at greater than 12 months postnatal were
excluded.

The literature search procedure followed the PRISMA guidelines for
reporting systematic reviews and meta-analyses [75], see Fig. 1 for
overview of search procedure. A total of 70 articles were identified for
initial screening. Forty-two duplicates (i.e., two or more of the same
paper) were removed. The titles and abstracts of the remaining 28 ar-
ticles were read to identify whether they contained the variables of in-
terest. At this stage, ten were removed because they did not measure one
or more of the key variables (reason 1) and three were removed because
there was no appropriate analysis or measures reported (reason 2). Five
of the seventeen studies conducted quantitative analyses but did not
report r values (reason 3). The authors from those five were contacted to
request if there was an r value available, two authors responded and
were able to provide this additional information. One study (Feeley)
used an observational measure (Emotional Availability Scales — Sensi-
tivity) and was considered to meet the criteria for inclusion in the cur-
rent meta-analysis due to its reported discriminant and convergent
validity [76,77] and because the investigators used videotaping and
trained coders. The final number of included studies was k = 12, see
Table 2 for sample characteristics of these studies. A description of the
measures and abbreviations used in each study can be found in sup-
plement Al. Excluded studies are listed in supplement A2.

Records identified from:

Sexual & Reproductive Healthcare 38 (2023) 100920
Statistical analysis

The analysis was conducted and interpreted using the computer
software jamovi version 2.3.21 [81,82] using the Fisher r-to-z trans-
formed correlation coefficient as the outcome measure. A random-
effects model was employed to analyse the data due to the heteroge-
neity of the effect sizes in the studies. The amount of heterogeneity
(tauz), was estimated using the restricted maximum-likelihood esti-
mator [83]. In addition to the estimate of tau2, the Q-test for hetero-
geneity [84] and the P statistic were reported. A prediction interval for
the tau2 outcomes was also provided to assess heterogeneity (i.e., tau2
greater than 0, regardless of the results of the Q-test). Studentized re-
siduals and Cook’s distances were used to examine whether studies may
be outliers and/or influential in the context of the model. Studies with a
studentized residual larger than the 100 x (1-0.05/(2 x k)) percentile of
a standard normal distribution are considered potential outliers (using a
Bonferroni correction with two-sided alpha = 0.05 for k studies included
in the meta-analysis). Studies with a Cook’s distance larger than the
median plus six times the interquartile range of the Cook’s distances are
likely to have a significant impact on the regression model’s estimates
and should be examined closely [81].

Results

A total of k = 12 studies (N = 5572) were included in the analysis.
The observed Fisher r-to-z transformed correlation coefficients ranged

Databases (n = 63): Additional records identified through
§ Database 1 (n = 31 ProQuest) other sources [n =7):
S Database 2 (n = 21 PubMed) Citation search (n = 3)
8 Database 3 (n = 11 EBSCO) Website search (n =4)
% Registers (n =0):
g Register 1 (n = 0 PROSPERO)
I I
Duplicate records
- (n=42)
€
-§ Records excluded
5 (n=13)
Reco;;‘is-s;rse)enEd - Reason 1 (n = 10)
- Reason 2 (n=3)
Z
= Full-text articles assessed Records excluded
® for elgibility — (n=3)
o
(n=15) Reason 3 (n=3)

Included

Studies included in
quantitative synthesis
(meta-analysis)
(n=12)

Fig. 1. PRISMA Flow diagram based on [78] and [75].
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Table 2
Sample characteristics of studies included in the present meta-analysis.
Study Citation Publication ~ Sample Measures Country
Number Year Size
e Relationship
e Trauma
1 Davies, J., Slade, P., Wright, I., & Stewart, P. (2008). Posttraumatic stress symptoms following
childbirth and mothers’ perceptions of their infants. Infant Mental Health Journal, 29, 537-554. 2008 211 MPAS UK
PTSDQ
2 Feeley, N., Zelkowitz, P., Cormier, C., Charbonneau, L., Lacroix, A., & Papageorgiou, A. (2011).
Posttraumatic stress among mothers of very low birthweight infants at 6 months after discharge from 2011 21 EAS Canada
the neonatal intensive care unit. Applied Nursing Research, 24, 114-117. PPQ
3 Hairston, 1. S., Handelzalts, J., Assis, C., & Kovo, M. (2018). Postpartum bonding difficulties and adult
attachment styles: The mediating role of postpartum depression and childbirth-related PTSD. Infant 2018 114 PBQ Israel
Mental Health Journal, 39, 198-208. PPQ
4 [80]. The association of attachment style, postpartum PTSD and depression with bonding-A
longitudinal path analysis model, from childbirth to six months. Journal of Affective Disorders, 280, 2021 210 PBQ Israel
17-25. BiTS
5 [79]. A paradoxical role of childbirth related posttraumatic stress disorder (PTSD) symptoms in the
association between personality factors and mother-infant bonding: A cross-sectional study. 2019 504 PBQ Israel
Psychological Trauma. BiTS
6 Parfitt, Y. M., & Ayers, S. (2009). The effect of post-natal symptoms of post-traumatic stress and
depression on the couple’s relationship and parent-baby bond. Journal of Reproductive and Infant 2009 148 PBQ UK
Psychology, 27, 127-142. PDS
7 Parfitt, Y., Ayers, S., Pike, A., Jessop, D. C., & Ford, E. (2014). A prospective study of the parent-baby
bond in men and women 15 months after birth. Journal of Reproductive and Infant Psychology, 32, 2014 58 PBQ UK
441-456. PDS
8 Rados, S. N., Matijas, M., Andelinovié, M., Cartolovni, A., & Ayers, S. (2020). The role of posttraumatic
stress and depression symptoms in mother-infant bonding. Journal of Affective Disorders, 268, 2020 259 PBQ Croatia
134-140. BiTS
9 Stuijfzand, S., Garthus-Niegel, S., & Horsch, A. (2020). Parental birth related PTSD symptoms and
bonding in the early postpartum period: a prospective population-based cohort study. Frontiers in 2020 105 MIBS Switzerland
Psychiatry, 11, 570727. PDS
10 Smorti, M., Ponti, L., Ghinassi, S., & Rapisardi, G. (2020). The mother—child attachment bond before
and after birth: The role of maternal perception of traumatic childbirth. Early human development, 142, 2020 488 MPAS Italy
104956. PPQ
11 Williams, C., Patricia Taylor, E., & Schwannauer, M. (2016). A web-based survey of mother—infant
bond, attachment experiences, and metacognition in posttraumatic stress following childbirth. Infant 2016 448 MPAS UK
Mental Health Journal, 37, 259-273. IES-R
12 Kjerulff, K. H., Attanasio, L. B., Sznajder, K. K., & Brubaker, L. H. (2021). A prospective cohort study of =~ 2021
post-traumatic stress disorder and maternal-infant bonding after first childbirth. Journal of 3006 PBQ USA
psychosomatic research, 144, 110424. TSQ

from -0.60 to -0.17, with 100% of estimates being negative, indicating
posttraumatic stress disorder were related to poorer mother-infant re-
lationships. The estimated average Fisher r-to-z transformed correlation
coefficient based on the random-effects model was r = -0.36 (95% CI:
—0.43 to —0.28). Therefore, the average outcome differed significantly
from zero (z = —9.19, p <.001). According to the Q-test, the outcomes
appear to be heterogeneous (Q(11) = 81.63, p less than 0.001, ta? =
0.0123, 2 =80.73%). A 95% prediction interval for the true outcomes is
given by —0.59 to —0.13. Hence, even though there is some heteroge-
neity, the true outcomes of the studies are all in the same direction as the
estimated average outcome. An examination of the studentized residuals
revealed that none of the studies had a value larger than +2.87 and
hence there was no indication of outliers in the context of this model.
According to the Cook’s distances, the study by Rados et al. [59] (BiTS &
PBQ) could be considered to be overly influential. Neither the rank
correlation nor the regression test indicated any funnel plot asymmetry
(p =.84 and p =.14, respectively). The analysis was also run without the
Feeley et al. [53] study to check if the difference of the observational
measure used in that study was important. The difference observed
running the analysis without the Feeley study remained significant (r =
—0.35) and the overall difference to the analysis was negligible, there-
fore the original decision to include it was retained.

Despite the heterogeneity observed, based on a fail-safe N of 1703.00
(p <.001), it can be concluded with a high level of confidence that the
results obtained from the analysis are statistically significant, indicating
that posttraumatic stress disorder symptoms are strongly associated

with poorer mother-infant relationship. The fail-safe N value indicates
the number of additional non-significant studies that would be required
to nullify the findings, and in this case, the high value suggests that the
results are robust and unlikely to be influenced by publication bias [85].
A forest plot of the summary estimates and effects sizes is shown in
Fig. 2.

Moderator analysis

Despite the robust finding, due to the heterogeneity observed, sub-
group analysis was explored to test if there were any moderators influ-
encing the association between birth related trauma and the mother-
infant relationship. There was insufficient variation across age of
mother to consider age as a potential moderator. Age of infant varied
across studies and was split into two categories of less than and greater
than six months of age. The Postpartum Bonding Questionnaire was
favoured by most studies with seven of the twelve using it, while the
other five studies used three other scales between the five studies to
measure mother-infant relationship, mother-infant relationship scale
was therefore included as a potential moderator. The scales measuring
symptoms of posttraumatic stress disorder were too varied to test as
moderators to obtain a meaningful result as there were six scales spread
across the twelve studies with no scale used more than three times.
Based on the above, age of baby (less than 6 months [k = 6], greater than
6 months [k = 6]) and mother-infant relationship scale (Postpartum
Bonding Questionnaire [k = 7] and other scale [k = 5]) were then tested
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Rados (BiTS & PBQ) —— 9.38% -0.60 [0.73, -0.48]
Feeley (PPQ & EAS) : : 2.24% -0.54 [-1.00,-0.07)
Hairston et al. (PPQ & PBQ) —a— 7.13% -0.45[-0.63,-0.26)
Handelzalts et al. (BiTS & PBQ).2 - 10.63% -0.40 [-0.49, -0.31]
Smorti et al. (PPQ & MPAS) —a— 6.88% -0.40 [-0.59, -0.21]
Handelzalts et al. (BiTS & PBQ).1 —— 8.87% -0.38[-0.51,-0.24]
Parfitt et al. (PDS & PBQ).1 —— 7.92% -0.38 [-0.54,-0.21]
Davies, Wright & Stewart (PTSDQ & MPAS) —.— 8.89% -0.35[-0.49, -0.22]
Williams et al (IES-R & MPAS) HaH 10.45% -0.34 [-0.44, -0.25]
Parfitt et al. (PDS & PBQ).2 |—-—£ 4.99% -0.28 [-0.54,-0.01]
Stuijfzand et al (PDS & MIBS) .- 10.58% -0.21 [-0.30, -0.12]
Kjerulff et al (TSQ & PBQ) - 12.03% -0.17 [-0.21, -0.14]
RE Model P 100.00% -0.36 [-0.43, -0.28]

[ I I T l

4 06 -02

Fig. 2. Forest plot summarizing the meta-analysis results with summary estimate and model fitting weights. Note. The summary estimate (combined effect size) is
represented by the diamond at the bottom, while the squares represent the effect size estimates of individual studies. The size of each square is proportional to the
study’s weight in the analysis, based on the model fitting weights. Percentage refers to contribution of each individual study. Abbreviations for each trauma scale and
mother-infant relationship are displayed in brackets after author names. BiTS: City Birth Trauma Scale; PBQ: Postpartum Bonding Questionnaire; PPQ: Perinatal
PTSD Questionnaire; EAS: Emotional Availability Scales; MIBS: Mother to Infant Bonding Scale; PDS: Posttraumatic Stress Diagnostic Scale; MPAS: Maternal
Postnatal Attachment Scale; PTSDQ: Posttraumatic Stress Disorder Scale; IES-R: Impact of Events Scale- Revised; TSQ: Trauma Screening Questionnaire.

as moderators.

For age of baby, while the overall effect size remained negative and
statistically significant, the moderator coefficient of —0.03 indicated
that the effect of the moderator variable (age of baby) on the relation-
ship between the predictor and the outcome variable was not statisti-
cally significant (p =.76). Similarly, for the moderator variable mother-
infant relationship scale, the overall effect size remained negative and
statistically significant however the moderator coefficient of —0.04 was
not significant (p =.59). The results of the moderator analyses implies
that the strength and direction of the relationship between the predictor
and the outcome variable were consistent across the levels of both
moderator variables. Therefore, it can be concluded that the moderator
variables do not have a significant impact on the relationship between
the predictor and the outcome variable, and the overall effect size is
robust and reliable for the moderators in question.

Discussion

In the present study, we conducted a meta-analysis to examine the
level of association between birth related PTSD symptoms and the
mother-infant relationship. The meta-analysis showed that a robust
negative association between birth related PTSD and the mother-infant
relationship exists. One hundred percent of estimates were negative
indicating not only a significant finding but also consistency in the di-
rection of the relationship. According to the strength of the results of the
meta-analysis conclusions drawn from this study may be considered
robust when making decisions or recommendations about birth related
PTSD and the mother-infant relationship [81]. The findings are

consistent with the concepts presented in in both the Dual Representa-
tion Theory of PTSD [17] and Beck’s Theory of Traumatic Birth [4],
indicating that childbirth can be experienced as a traumatic event that
may have adverse effects on the mother’s ability to provide warm and
sensitive caregiving, consequently affecting the mother-infant
relationship.

Clinical implications

The study’s findings have important implications for healthcare
professionals who work with new mothers and their infants, as they
highlight the need to screen and treat birth related PTSD symptoms, as
well as provide appropriate support and interventions to improve the
mother-infant relationship. Prevention of birth related trauma is an
important area of research and clinical practice where more needs to be
understood about causes, risks and vulnerability factors. There are
certain individual vulnerabilities (e.g., previous trauma, antenatal
depression) and systemic issues (e.g., obstetric violence, medical
paternalism) that need to be addressed more broadly. Further research is
still needed to understand more about individual risk factors including
childbirth self-efficacy and personality. The systemic issues need to be
researched further in order to present a solid case for change to policy
makers. Overall, we need better education for mothers, health workers
and policy makers, as the problem of birth trauma needs multipronged
solutions.

Intervention studies for birth related PTSD are scarce. de Graaff
et al., [86] conducted a systematic review on interventions for birth
related PTSD and traumatic birth experiences. The authors found
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thirteen possible studies suitable for review. All of the studies reviewed
were secondary interventions for the treatment of birth related PTSD
symptoms and no research had been conducted on primary prevention
at that stage. Of the intervention studies reviewed these included
various approaches such as, debriefing, skin to skin contact, direct
breastfeeding, structured psychological interventions and expressive
writing. Based on the results of this review, the authors concluded there
was insufficient evidence that the interventions would be effective on
unselected groups of women and that still no research had been con-
ducted on how to prevent a traumatic birth.

Furuta et al. [87] also conducted a review, their review explored
trauma focused treatments (exposure therapy, trauma-focused cognitive
behavioural therapy, eye movement desensitization and reprocessing
and other psychological approaches) for birth related PTSD. Their re-
view concluded that trauma focused therapy was effective for the
treatment of birth related PTSD however they were unable to conclude if
any particular type of trauma focused therapy was superior for any
specific subgroup of women. Another study by Horsch et al. trialed a
novel intervention for preventing onset of PTSD symptoms by having
women play the well known game ‘Tetris’ for at least ten minutes
following an emergency caesarean. The study found women in the
intervention group reported fewer intrusive symptoms than those who
were in the control group [88]. These studies show emerging evidence
that targeted treatments may ameliorate or even prevent symptoms of
PTSD following a traumatic birth.

Since mothers with PTSD are likely to have a range of difficulties
with their parenting including being less warm and less attuned to their
baby, intervention studies that include a focus on treating and sup-
porting the mother-infant dyad may be worthy of investigation. Further
research could also examine the specific mechanisms or components of
birth related PTSD that influence the mother-infant relationship. This
could include exploring the role of mother-infant synchronicity [61] in
shaping the dynamics of the mother-infant relationship when PTSD is
present and also the role avoidance and disconnect proposed in the DRT
model [17]. Understanding the pathways involved may assist to better
target interventions.

Strengths and limitations

Attachment and bonding are terms often used interchangeably to
describe the relationship between mothers and infants. Bonding is
thought to be more about a caregiver’s feelings towards their baby
whereas attachment relates to infants’ relationship with their caregiver
[59,60]. Hence, they focus on different sides of the mother-infant rela-
tionship. In this study, all measures captured mother to infant bonding.
This may be an important distinction given that it is the attachment
relationship that is so important for future health. It is possible that
impairments could exist from mother to baby but not baby to mother or
that the manifests differently. This would be a useful nuance to explore
in future.

Parity was another consideration for sub-group analysis, however,
only two studies in this analysis focused solely on a primiparous sample
and none exclusively focused on multiparous samples. With the studies
available it was not possible to analyse potential differences between the
experiences of primiparous and multiparous mother-infant dyads. It has
been suggested that parity may be important, indeed one study has
shown that it may potentially moderate the association between birth
related PTSD and infant outcomes [89] and is therefore worthy of
further exploration.

How we measure and operationalise trauma is an important
consideration. First, of the studies included three utilised a measure
(BiTS) that relates back to DSM-V criteria for PTSD, while the remaining
nine studies used measures that related back to DSM-IV criteria. The
criteria for PTSD changed quite substantially between the fourth and
fifth edition of the DSM, while the current version of the DSM, DSM-V-
TR includes the same criteria as the DSM-V with only a minor change for
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children in the latest version. In the DSM-IV an event was classed as a
traumatic if it involved “actual or threatened death or serious injury, or a
threat to the physical integrity of self or others” (criterion A1) and the
person responded to this with intense fear, helplessness, or horror (cri-
terion A2) [90]. The DSM-IV criteria for PTSD comprised of three clus-
ters of symptoms: re-experiencing, avoidance and numbing, and
hyperarousal. In the DSM-V criterion A2 and emotional numbing were
removed, eight of the original 17 symptoms were edited, and a further
three symptoms added to create a fourth cluster of symptoms of negative
cognitions and mood [91,92]. Because the changes were so substantial it
poses a challenge for researchers collating and interpreting data that has
used a combination of DSM-IV and DSM-V criteria. Our findings should
be interpreted with this in mind. Further, in this review, only the total
PTSD symptoms were examined in relation to the mother-infant rela-
tionship. From a clinical perspective, it would also be useful to explore
whether any particular symptom clusters are more strongly associated
with the mother-infant relationship. Second, rates of birth related PTSD
are around 3-4%, whereas around one third of women report birth as
traumatic [6,7,9-12]. This study focused on birth related PTSD symp-
toms, however, given that some birth trauma may be related to dis-
empowerment or experiences of oppression, measurements that rely on
DSM PTSD criteria may not capture the full spectrum of experiences.
Consistent with the Power Threat Meaning Framework [27], the Indic-
ative Trauma Impact Manual [93], for example, explains over five
hundred trauma responses and coping mechanisms without linking
them to any mental health issues or disorders. It is entirely possible, we
are just not capturing all the signs and symptoms of birth trauma if we
rely on DSM criteria alone, particularly when it comes to such a unique
type of traumatic experience. Nonetheless, using a strict DSM approach
indicates there is a significant problem in the birthing world that needs
attention.

Measurement of the mother-infant relationship is another consider-
ation. This study included eleven studies that relied on self-report
measures and one observational study. The meta-analysis was run with
and without the study that utilised the observational measurement, with
results indicating no meaningful difference and therefore the study was
retained in the main analysis. Self-report measures of mother-infant
relationship may lack capacity to measure nuanced mother-infant in-
teractions. These interactions involve a dynamic interplay of emotions,
behaviours, and nonverbal cues, which might be difficult to capture
adequately through self-report questionnaires alone and may restrict the
depth of understanding regarding the intricacies of any problems in
mother-infant relationship. Results from this study should be interpreted
with this in mind.

Finally, this study focused on the first year postnatally. Future
studies may want to examine the impact of birth related PTSD on the
mother-child relationship beyond the first year to determine what
ongoing consequences, if any, exist across time, as well as have the ca-
pacity to explore a broader range of potential child outcomes.

Conclusion

Psychological distress following a traumatic birth experience ap-
pears to be problematic to the extent it interferes negatively with the
mother-infant relationship. Explanations for the development of birth
related PTSD are diverse and numerous and may be better viewed from
the perspectives of the Power Threat Meaning Framework [27]. Using
the PTMF, we can incorporate both individual and system-based factors,
which would give us a more holistic understanding of the problem, as
opposed to multiple competing theories. Given that the mother-infant
relationship is fundamental to infant health and child outcomes,
further research is still needed to understand why so many women are
experiencing birth as traumatic. Interventions that prevent birth trauma
that are both individually focused and system focused need urgent
attention.
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