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Chapter One: Systematic Review
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Abstract

Perinatal loss is associated with adverse psychological outcomes for mothers and infants born
following a loss. This systematic review evaluated whether perinatal loss influences the
mother—foetus relationship in subsequent pregnancies and examined associated clinical
factors. Six electronic databases—CINAHL, PsycINFO, Web of Science, Embase, MEDLINE and
Google Scholar—were searched for quantitative studies on the mother—foetus relationship
following perinatal loss. A narrative synthesis was conducted, with risk of bias assessed using
the Appraisal Tool for Cross-Sectional Studies, the JBI Checklist for Quasi-Experimental
Studies, and the CASP Cohort Checklist. Of 888 identified articles, 15 met inclusion criteria (11
cross-sectional, 2 longitudinal, 2 quasi-experimental). The mother—foetus relationship was
assessed using the Prenatal Attachment Inventory, Maternal Antenatal Attachment Scale, and
Maternal-Foetal Attachment Scale. Twelve studies included comparison groups, 9 comparing
individuals with and without a history of loss. Although group differences rarely reached
statistical significance, those with prior loss consistently reported lower prenatal attachment.
Some evidence suggested that the type of loss and stage of pregnancy influences the
relationship. Findings on mental health and interventions were mixed. This review highlights
the need for methodologically robust research and improved measures to better capture the

psychological experience of pregnancy after loss.



Introduction
Perinatal loss is a broad term which, in the current review, includes a range of experiences,
such as miscarriage, stillbirth, ectopic pregnancy, termination of pregnancy (TOP), and early
neonatal death. Perinatal loss data varies widely, both internationally and within the UK.
Using the available data, it is estimated that approximately 1 in 5 pregnancies in the UK end

in loss (Tommy’s, 2024).

While extensive research has demonstrated a clear link between perinatal loss and a variety
of adverse psychological outcomes for some mothers (Blackmore et al., 2011; Daugirdaité
et al., 2015; DeMontigny et al., 2020; Reardon & Craver, 2021), a majority of women go
onto to become pregnant again (Love et al., 2010; Roseingrave et al., 2022; NHS, 2023).
There is some evidence to suggest that children born after a loss are more likely to present
with disorganised attachment to their primary caregiver (Al-Maharma et al., 2016; Heller &
Zeanah, 1999; Hughes et al., 2001), suggesting that previous loss impacts early attachment
processes. Furthermore, qualitative research suggests that how a mother mentally prepares
for the birth of a child following perinatal loss differs from the typical experience. For
example, she may try to avoid visualising the future child or her role as a mother (Mills et
al., 2014). A mother’s caregiving system undergoes significant transformation during
pregnancy as they prepare for parenthood (George & Solomon, 2008). The Caregiving
System has evolved to provide protection and care for the infant and is complimentary to
the infant’s attachment system, which is motivated to seek care and protection. George and
Solomon (2008, page 35) propose that “assaults to the caregiving system,” such as perinatal
loss, can leave it “immobilised.” They suggest that feelings of helplessness and vulnerability
may trigger a fear response which, without organised coping mechanisms, results in a
disconnect from the caregiving system. Following perinatal loss, many women experience a
profound sense of powerlessness and uncertainty regarding their ability to carry a
pregnancy to term (Wojnar et al., 2011). When a mother conceives again, lingering feelings
of grief, loss, and helplessness, may disrupt the activation of the caregiving system and

hinder her ability to process and prepare for the transition to motherhood.

Over the past decades, various quantitative studies have sought to measure the prenatal
relationship between mothers and pregnancies after a loss, producing heterogeneous

results and differing conclusions. Research has mostly investigated ‘prenatal attachment’ as



an approach to capture and define this relationship. There has been debate about the
validity of measuring ‘attachment’ during pregnancy (Walsh et al., 2013; Wittkowski et al.,
2020). This is because the widely accepted conceptualisation of attachment— which
describes the infant’s relationship with their caregiver, who serves as a secure base for
exploration and in times of distress- cannot, by nature, be applied to the prenatal period.
Nonetheless, a significant psychological shift does occur for the mother during the
pregnancy period, understood as the maturation and activation of the Caregiving System
(George & Solomon, 2008), which anticipates the infant’s arrival and drives a range of
psychological and behavioural preparations. There is a lack of consensus on the most
appropriate approach to measure attachment/caregiving processes during pregnancy
(Wittkowski et al., 2020), with uncertainty regarding what prenatal attachment measures
truly assess and whether they capture a consistent underlying construct across studies.
While researchers generally agree that prenatal attachment reflects a mother’s emotions
and behaviours toward the foetus, existing measures differ significantly in their focus. Some
assessments emphasise visualisation of and direct interactions with the current foetus,
while others take a multidimensional approach, incorporating emotional responses to the
pregnancy state, focus on the maternal role, and expectations of the postnatal relationship,
in addition to the frequency and intensity of these experiences. The variability in

measurement highlights the need for greater conceptual clarity.

The studies that have thus far investigated the mother-foetus relationship following
perinatal loss, have utilised a variety of designs, predominantly a mixture of cross-sectional
designs both with and without a comparative group, often comparing those with a loss
history to those without. Other study designs include observational cohort designs, which
track the trajectory of the relationship over pregnancy and quasi-experimental designs

which look to target ‘prenatal attachment’ through intervention.

Lee, McKenzie & Horsch (2017) conducted an integrative review of the literature that looked
at the impact of perinatal loss on the mother-foetus relationship. However, this review did
not include a detailed critical appraisal of the methodological quality of the selected studies.
Key aspects such as the psychometric properties of the measures used, whether
confounding variables were controlled, risk of bias and type Il error were not thoroughly

assessed. While they provided a brief overview of each study's conclusions, including



whether significance thresholds were met, they did not include numerical data, such as
effect sizes. There was limited insight into the signals in the data or the potential impact of
study methodology on the findings, which reduced the depth of their analysis. Furthermore,
since this review further studies have been completed which have investigated the mother-

foetus relationship following loss in the perinatal period.

Objectives

The current review proposes to complete an up-to-date systematic review in accordance
with the PRISMA 2020 guidelines (Page et al., 2021), to evaluate whether perinatal loss, of
any type, impacts the mother- foetus relationship in a subsequent pregnancy. Given the
well-established link between perinatal loss and adverse mental health outcomes, a
secondary purpose is to investigate whether other psychological and clinical variables are

associated with the mother-foetus relationship in this population.

Method
The current review was registered on Prospero on the 15 April 2024 (ID:

CRD42024517927). The original review objective also included the post-natal relationship,

however was amended in August 2024 due to feasibility.

Eligibility Criteria
Population: We included studies that investigated the mother-foetus relationship in a
current pregnancy after perinatal loss. Studies that retrospectively considered the

relationship were excluded.

Exposure: The population must have experienced a minimum of one perinatal loss, at any
point of the perinatal period, from conception to the early neonatal period. Perinatal loss
must be defined, i.e. stage of loss in weeks or defined as miscarriage/stillbirth/induced
abortion/neonatal death.

Comparison: We included studies that investigated perinatal loss, both with and without a
comparison group. This included: mothers without a loss history or the differing types of
perinatal loss (e.g., miscarriage, stillbirth, TOP, early neonatal death).

Outcomes: The study must have measured the mother-foetus relationship using a validated,

guantitative, psychometric tool. This included studies that investigated prenatal
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attachment, attitudes to pregnancy or any other aspect of the relationship that could be
measured quantitatively. The mother-foetus relationship must have been a primary or
secondary variable of interest. Any clinical and psychological outcomes must have also been
measured guantitatively.

Study design and report characteristics: We included cross-sectional, experimental and
cohort study designs, published in English in a peer-reviewed scientific journal. Experimental
studies could include the outcome of interventions on the mother-foetus relationship. We
excluded single case study designs, dissertations and conference abstracts. There were no

date restrictions on the studies that could be included.

Search Strategy

A University of Glasgow librarian was consulted to aid the selection of databases and
development of draft search strings. Keywords were extracted from three relevant papers
and database glossaries to refine the search strategy. The search strategy was validated by
seeing if the previously identified papers were retrieved. All three papers were found. The
librarian reviewed the final strategy for accuracy, and full search terms are in Appendix 1.1

(page 76). EndNote was used was used to store and organise the results.

Information Sources

On 10t May 2024, OL conducted a search of CINAHL and APA Psycinfo (EBSCOhost) and
Web of Science (Clarivate). On the 13™ May 2024, OL searched Embase and Medline (Ovid).
Backward citation methods were used on the 21°t June 2024, which included searching the
reference list of the identified eligible studies for additional relevant studies. On the 24
June 2024, forward citation methods were undertaken, which involving searching Google
Scholar to identify and screen relevant studies that had referenced the eligible texts. The

searches were conducted again on 1%t of April 2025.

Selection Process

After removing duplicates, the primary researcher (OL) screened titles and abstracts against
inclusion and exclusion criteria, with a second reviewer (JJ) independently screening 10%.
Discrepancies were discussed and resolved. OL then screened full texts, with JJ reviewing

25% independently, and discrepancies were resolved with the pair.
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Data Extraction Process
A data extraction form was designed based on the guidance in the Cochrane Handbook of

Systematic Reviews (Li et al., 2019). OL extracted data for all eligible studies.

Data Items

We collected data on:

e The author, year and country of report.

e The study design, including details of any comparison groups.

e Participant characteristics. The number of participants, ethnicity, the mean ages and
standard deviations.

e Pregnancy characteristics. How “type” of perinatal loss was defined. Where possible,
the proportion of the sample with each type of loss. The stage of the current
pregnancy and how this was defined. Where possible, the mean, standard deviation
and range of the gestation stage of the sample.

e The tool which measured the mother-foetus relationship and at how many time
points.

e Other mental health and wellbeing outcomes and how these were measured.

e The key findings in relation to the review questions. This included p values,
confidence intervals and effect sizes, where reported. For studies that did not report
effect sizes but provided sufficient data, effect sizes were calculated. Cohen’s d was
used as the measure of effect size due to its suitability for comparing group means.
Interpretation followed conventional parameters: d = 0.2 for a small effect, d = 0.5
for a medium effect, and d = 0.8 for a large effect.

e Any missing or unclear data was noted.

Synthesis Methods

It was anticipated that meta-analyses could not be undertaken due to heterogeneity of
study designs, types of loss, outcome measures and how they were used. Therefore, a
narrative synthesis method was planned. This synthesis followed the framework proposed
by Popay et al. (2006), involving four stages: developing a theory of the relationship

between perinatal loss and the subsequent mother-foetus relationship, completing a
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preliminary synthesis, exploring relationships within and between studies and assessing the
robustness of the synthesis. To aid the analysis of the patterns and relationships across
studies, the results of the data extraction process were presented in 3 different tables,
grouped by study design: cross-sectional, quasi-experimental cohort and observational
cohort design. Patterns were identified by examining consistencies and differences in
outcomes, with specific attention given to whether studies reported significant p-values and
the effect sizes. Within this process, methodological factors such as design, outcome
measures, study power and risk of bias were also considered, particularly to identify

potential sources of heterogeneity.

Risk of Bias Assessment

Due to varied study designs, risk of bias was assessed using different tools. The Appraisal
Tool for Cross-Sectional Studies (AXIS; Downes et al., 2016) consists of 20 yes/no/don’t
know questions; the JBI Checklist for Quasi-Experimental Studies (Barker et al., 2024) uses
13 criteria with a yes/no/unclear response format; and the CASP Cohort Study Checklist
(Critical Appraisal Skills Programme, 2024) includes 12 questions, also following the
yes/no/don’t know format. None of these tools provide a total or cut off score; instead, they
encourage critical appraisal, where the appraiser is expected to consider each question's
answer in the context of the study, focusing on its strengths and weaknesses. For all tools, a
higher number of "yes" responses indicates a lower risk of bias, while multiple "no," "don’t
know," or "can’t tell" responses suggest potential bias, requiring careful interpretation of

the study findings.

The primary researcher (OL), independently applied the tools to each study and recorded
supplementary information that justified the judgements. The researchers also made note
of any missing or inconsistent results that might indicate risk of bias. A second reviewer (JJ)
applied the tools to 25% of the studies, ensuring to include at least one study that used each
risk of bias tool. Any differences in findings between the two researchers were resolved with

a discussion, with the option of a third reviewer, if needed.

Results
The search identified 864 unique articles, and a further 24 from forward and backward

searches (see Figure 1.1). After screening, 15 studies were included: 11 cross-sectional, 2
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observational cohort, and 2 quasi-experimental. Tables in Appendices 1.2 — 1.4 (pages 79-
85) demonstrate a full overview of the included studies. Sample sizes ranged from 24 to 342
participants, with a mean sample size of 101 participants. Recruitment occurred across
various settings, including maternity clinics, support groups, and the internet. Eight studies
were in Europe, five in North America, two in Asia, and one in Australia. Ethnicity was
unreported in 11 studies; in the four that did, most participants were White/Caucasian. The

mean age of women with perinatal loss across studies was 30.88 years.

Twelve studies used a comparison group, while the remaining three cross-sectional studies
focused exclusively on women with a history of perinatal loss. Of the 12 comparison studies,
9 compared women who had experienced perinatal loss with those who had not and two of
these studies (one cohort) also compared mothers with experience of loss to fathers with
experience of loss. One study compared mothers who had experienced a therapeutic
abortion with those who had undergone an elective abortion. The two quasi-experimental
studies evaluated interventions aimed at enhancing maternal-foetal attachment in women

with a history of perinatal loss, using a control treatment as a comparison.

Six studies investigated any type of perinatal loss, four focused exclusively on early perinatal
loss (up to 20, 22 or 24 weeks), three examined losses from the second trimester to early
neonatal death, and three explored therapeutic abortion for foetal anomaly, with one of

these studies comparing therapeutic to elective abortion.

Within the cross-sectional studies, four recruited women at any stage of pregnancy, with
reported mean gestational ages ranging from 12 to 29 weeks. One cross-sectional study
recruited participants at their first antenatal visit (mean gestation of 12 weeks), three
recruited women in their second trimester only, one recruited participants in either the
second or third trimester, and two recruited women exclusively in the third trimester. One
observational cohort study collected relationship data in both the first and third trimesters,
while another measured it once in the second trimester and twice in the third. In both the
guasi-experimental studies, baseline measurements were collected in the first trimester,

followed by at least one additional measurement during the prenatal period.
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Risk of Bias Results

Cross-Sectional Studies

Eleven studies were assessed using the Appraisal Tool for Cross-Sectional Studies (AXIS) (see
Table 1.4). Eight studies lacked justification or details on sample size determination. Many
had small samples, limiting generalisability and increasing the likelihood of Type Il errors,
particularly as lower attachment scores were consistently observed in the loss group
compared to controls, but rarely reached statistical significance. Larger studies (Chemouny
& Wendland, 2024; Kelmanson, 2024 ;) showed differing trends, such as the influence of
gestational age and knowledge of the infant’s sex on prenatal attachment scores. These
findings highlight the importance of adequate sample sizes to determine the true nature of

the relationships between perinatal loss and the mother-foetus relationship.

All studies used opportunity sampling, often from high-risk pregnancy clinics or support
groups. This recruitment strategy risks excluding women who have experienced perinatal
loss but do not seek specialised care, leading to unrepresentative samples. Only two studies
reported the proportion of individuals who declined participation, raising concerns about
recruitment bias. Additionally, the sensitive nature of the topic likely resulted in samples
disproportionately including individuals with heightened emotional salience to the study’s

subject matter, potentially skewing results.

Most cross-sectional studies used validated tools, adequately defined outcomes, and
presented their methods appropriately to allow replication. Several studies failed to
sufficiently discuss limitations, such as small sample sizes and responder bias. Additionally,
while most studies reported ethical approval and informed consent, a few lacked clarity in

these areas.
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Table 1.4

Appraisal Tool for Cross-Sectional Studies (AXIS)

> @] Q =
z3 » > %23 =3 _ 8 5 5 = L _3
24 m®3 ©3 22 me3d3 TS VI ®V3I WL W SR
=S 8& 8% 5% g28 2% §g@ 23 RBF 8= s
e® Bg £3 9§ £¥2 S £Z ws &3 &8 &3
® 3 & ® B3 a3 2 5 o o = z
o o ° B =

1. Were the aims/objectives of the study clear? Y Y Y Y N

2. Was the study design appropriate for the stated aim(s)? Y Y Y Y

3. Was the sample size justified? N Y Y N N N N Y

. a7 (le i

4. Was the target/reference population clearly defined? (ls it clear v v v v v v v v

who the research was about?)

5. Was the sample frame taken from an appropriate population base

so that it closely represented the target/reference population under N Y Y N N N N N N N

investigation?

6. Was the selection process likely to select subjects/participants that

were representative of the target/reference population under N N N N N N N N N N

investigation?

7. Were measures undertaken to address and categorise non- N N N N N N N N N N v

responders?

8. Were.the risk factor and outcome variables measured appropriate v v v v v v v v

to the aims of the study?

9. Were the risk factor and outcome variables measured correctly

using instruments/ measurements that had been trialled, piloted or Y Y Y Y Y Y Y Y

published previously?

10. Is it clear Yvhat V\{as used to determined statistical significance v v v v v v v v

and/or precision estimates? (e.g., p values, Cls)

11. Were the methods (including statistical methods) sufficiently v v v v v N v v v

described to enable them to be repeated?

12. Were the basic data adequately described? Y Y Y Y Y Y Y Y

17



13. Does the response rate raise concerns about non-response bias?
14. If appropriate, was information about non-responders described?

15. Were the results internally consistent?

16. Were the results for the analyses described in the methods,
presented?

17. Were the authors’ discussions and conclusions justified by the
results?

18. Were the limitations of the study discussed?

19. Were there any funding sources or conflicts of interest that may
affect the authors’ interpretation of the results?

20. Was ethical approval or consent of participants attained?

DNK

DNK

DNK

DNK

DNK

DNK

DNK
N
Y

DNK
N
Y

DNK

DNK

DNK
N

DNK
N
Y

DNK
N
Y

2

DNK

Note. Y= Yes; N= No; DNK= Do not know; N/A= Not Applicable
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Quasi-Experimental Studies

Limitations included unclear reporting on whether control groups received care comparable
to intervention groups and not enough follow-up to assess the long-term impact of
interventions. Both studies lacked details on intervention development, content, timing, and
frequency. Coté-Arsenault et al. (2014) assessed outcomes at three time points, but the
alignment of these points with the intervention delivery timeline was unclear. Similarly,
Baghdari et al. (2016) measured outcomes before and after the intervention but did not
specify when the intervention ended relative to the pregnancy. Researcher-led facilitation in

both studies also introduced potential bias.

Another limitation was participant attrition, particularly in Baghdari et al. where dropouts
occurred in both groups, raising concerns about bias and statistical power. The small sample
size and the wide confidence intervals in the Coté-Arsenault et al. study suggests low
statistical power, making it difficult to draw definitive conclusions. Furthermore, neither
study adequately controlled for all important covariates, such as baseline attachment scores

or gestational age, further weakening the reliability and generalisability of their findings.

Table 1.5
JBI Critical Appraisal Checklist for Quasi-Experimental Design

w 0O
9] 0] ]
8 73
28 5 g
=, N
) = ju
s 2 2
= =
1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is v v
no confusion about which variable comes first)?
2. Were the participants included in any comparisons similar? Y Y
3. Were the participants included in any comparisons receiving similar U U
treatment/care, other than the exposure or intervention of interest?
4. Was there a control group? Y Y
5. Were there multiple measurements of the outcome both pre and post the N N
intervention/exposure?
6. Was follow up complete and if not, were differences between groups in N N
terms of their follow up adequately described and analysed?
7. Were the outcomes of participants included in any comparisons measured in v v

the same way?
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8. Were outcomes measured in a reliable way? N Y

9. Was appropriate statistical analysis used? N Y

Note. Y=Yes; N=No; U= Unclear

Observational Cohort Studies

The cohort studies had relatively acceptable recruitment strategies, however again
employed opportunity sampling which may have led to underrepresentation of some
groups. Both indicated issues with attrition. Beauquier-Maccotta et al. (2022) did not report
how many participants completed the PAI at Time 3, raising concerns about statistical
power and the likelihood of a Type Il error. Tsartsara and Johnson (2006) reported low
follow-up rates, with only 50% of the miscarriage group and 61% of the control group
completing follow-up, however did not provide reasons for dropouts or demographic
details, limiting interpretability. Furthermore, the Tsartsara and Johnson study exhibited
issues with the consistency of its results. Specifically, the MAAS scores at Time 1 were
reported in two separate tables and within the text, but these scores did not align. This
discrepancy was not addressed in the text, raising the possibility of a reporting error or
potential data manipulation. Either scenario undermines confidence in the reliability of the
reported findings. Both studies could have benefited from better consideration of
confounders, such as ethnicity, social support, and the number of previous losses, which are
commonly identified as important variables in this population. Additionally, more robust
analytical approaches, such as regression or ANCOVA, to consider the role of confounding

factors in the analysis.

Table 1.6
Critical Appraisal Skills Programme (CASP) Checklist for Cohort Studies

o
8 —
® 5 S g
o £ 2 2
—_ T > L
S =Z < o
5% 83
=g 8a
=
Q
Section A: Are the results valid?
1. Did the study address a clearly focused issue? Y Y
2. Was the cohort recruited in an acceptable way? Y Y
3. Was the exposure accurately measured to minimise v v
bias?
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4. Was the outcome accurately measured to minimise

Y Y
bias?
5. (a) Have the authors identified all important
. N N
confounding factors?
5. (b) Have they taken account of the confounding
. . . N Y
factors in the design and/or analysis?
6. (a) Was the follow up of subjects complete enough? CT N
6. (b) Was the follow up of subjects long enough? Y Y
Section B: What are the results?
See See
i ?
7. What are the results of this study- Table 1.2 Table 1.2
8. How precise are the results? N N
9. Do you believe the results? N N
Section C: Will the results help locally?
10. Can the results be applied to the local population? N N
11. Do the results of this study fit with other available
. CT CT
evidence?
12. What are the implications of this study for practice? CcT CcT

Note. Y= Yes; N= No; CT= Can’t Tell

Across many of the study designs, small sample size was a recurrent issue, likely reducing
statistical power and the ability to draw meaningful conclusions. While many studies used p
values (<.05), the inclusion of confidence intervals would have improved the precision and
reliability of the findings. Moreover, inconsistent reporting of participant attrition and lack
of clarity in recruitment methods (who was approached and who declined to take part)
often hindered assessments of potential recruitment and responder biases. These
limitations suggest that the findings should be interpreted cautiously, with generalisability

to broader populations significantly constrained by methodological weaknesses.

Relationship measures

Across the 15 studies, there were three tools used to quantify the mother-foetus
relationship. Seven of the studies (six cohorts) used the Prenatal Attachment Inventory (PAI;
Muller & Mercer, 1993), five used the Maternal Antenatal Attachment Scale (MAAS;
Condon, 1993), and three used the Maternal Foetal Attachment Scale (MFAS; Cranley,

1981). All three seek to measure ‘prenatal attachment’.

Prenatal Attachment Inventory (PAI)
The PAI (Muller & Mercer, 1993) was developed as a unidimensional, 21-item scale to
measure prenatal attachment. Later research (Siddiqui et al., 1999; Bielawska-Batorowicz &

Siddiqui, 2008; Siddiqui et al., 2000) identified five factors within the measure: Fantasy,
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Interaction, Affection, Differentiation of Self from Foetus, and Sharing with Others. While
the total subscale showed good internal consistency (Cronbach’s alpha = 0.86), the five
subscales less so (alpha < 0.70). Pallant et al.’s (2014) evaluation concluded that the original
unidimensional structure was not appropriate and that the five-factor solution lacked

support.

Of the six cohorts that used the PAl, five focused on the total PAIl score, while one used the
five subscales. Across the studies, the mean total score ranged from 46.3 to 60. Three
cohorts with cross-sectional designs compared loss and control groups who did not have
experience of loss, all reporting lower PAI scores in the loss group, though statistical
significance varied. Armstrong and Hutti (1998) found significant differences, while
Armstrong (2002) and Yilmaz and Beji (2013) found small, non-significant differences.
Armstrong (2002) also found that PAI scores were higher in mother’s who had experienced
loss compared to father’s who had experienced loss, with a moderate effect size; although
this difference did not reach significance. Similarly, Beauquier-Maccotta et al. (2022), who
employed a longitudinal design, observed lower PAI scores in the loss group compared to
controls, in both the first and third trimesters, but the difference was only significant in the
first trimester. Finally, Smorti et al. (2020) compared the five PAI construct scores between
therapeutic and elective abortion groups. They found that the therapeutic abortion group
scored higher across all five PAl subscales, with significant differences in Affection, Fantasy,
and Sensitivity. However, all subscales showed moderate to large effect sizes, suggesting

meaningful differences between groups.

While there is consistency in the direction of effect, differences in significance and effect
sizes may stem from variations in methodological quality, loss type, and gestational age.
Furthermore, given the findings by Pallant et al. (2014), the studies included in this review
that have used the PAI may lack both validity and reliability. Most studies used the
unidimensional total score, likely overlooking the multidimensional nature of the mother-
foetus relationship and perhaps limiting sensitivity to loss or pregnancy stage differences.
The five factor model has demonstrated inadequate Cronbach alpha scores (< 0.70),
therefore reducing the reliability of these findings. Additionally, using the PAl in early
trimesters is debated, as it includes questions about foetal movement, which typically

occurs later in pregnancy.
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Maternal Foetal Attachment Scale (MFAS)

The MFAS measures maternal behaviours reflecting "affiliation and interaction" with the
foetus (Cranley, 1981). It consists of 24 items across five constructs: differentiation of self
from the foetus, interaction with the foetus, attributing characteristics and intentions to the
foetus, giving of self, and role-taking. While the total MFAS score demonstrates good
internal consistency, with Cronbach’s alpha ranging from 0.76 to 0.92, the reliability of its
subscales is more variable, with scores ranging from 0.57 to 0.74. The validity of the five-
factor model has been questioned (Muller & Ferketich, 1993), however, like the PAI, using a

total score may oversimplify the complexity of the mother-foetus relationship.

Three studies in the present review administered the MFAS to women who have
experienced perinatal loss; two cross-sectional designs and one quasi-experimental. Two
studies used the total score and one used the five constructs. In the studies that used total
scores, the MFAS mean scores ranged from 45.10 to 75.75 in the loss group. Both Mehran et
al. (2013) and O'Malley et al. (2020) found that those with a history of loss scored lower on
the MFAS. However, the differences between groups were small and not statistically
significant. The only exception to this was that the loss group scored significantly lower in
the “differentiation from self” construct in the Mehran et al. (2013) study. Baghdari et al.
(2016) found a nursing intervention significantly increased MFAS scores compared to a
control.

As previously addressed, direct comparisons across these three studies are difficult due to
the various designs, loss type, and current gestation. Furthermore, each of these studies
present with significant limitations, namely small sample sizes, reducing generalisability and

likelihood of observing any effect.

Maternal Antenatal Attachment Scale (MAAS)

The MAAS (Condon, 1993) is a 19-item tool which assesses feelings, behaviours, and
attitudes toward the foetus, scored on a five-point Likert scale. The two subscales measure:
the intensity of preoccupation with the foetus and the quality of the emotional experiences,
with total Cronbach’s alpha ranging from .69 to .87 and subscale values from 0.77 to 0.80
(Condon, 1993; Schwerdtfeger & Goff, 2007). The MAAS is deemed suitable for the entire

pregnancy, as it doesn’t include items on foetal movement.

23



The MAAS was used in five studies: three cross-sectional, one observational cohort and one
guasi-experimental design. All groups used the individual constructs, and only Branjerdporn
et al. (2021) did not use the ‘total’ score. Mean Total scores ranged from 63.96 — 80.80,
Quality scores ranged from 35.96 — 51.00, and Intensity scores 24.57 — 29.6. As with the PAI
and MFAS studies, findings consistently showed lower attachment scores in the loss group,
though differences were often non-significant. Tsartsara and Johnson (2006) found lower
scores across all subscales in the loss group during the first trimester, and Branjerdporn et
al. (2021) reported a similar, also non-significant, trend in the second trimester. Gaudet et
al. (2010) observed a slight, non-significant, decrease in quality scores and an increase in
intensity scores for the loss group, both non-significant. In the third trimester, Tsartsara and
Johnson (2006) found higher scores in the loss group, but again differences remained non-
significant. Tsartsara and Johnson (2006) and Gaudet et al.’s (2010) diverging findings
regarding the direction of difference for the two constructs, suggests that attachment
processes following loss are more nuanced, highlighting the need for further exploration.
However again, variations in loss experiences and gestational timing across studies make

direct comparisons of MAAS scores challenging.

Gestational Age and Type of Loss

The impact of both gestational age and type of perinatal loss on the mother-foetus
relationship reveals complex, interrelated patterns. Gaudet et al. (2010) was the only study
to examine the impact of loss type on attachment, finding significantly lower attachment
scores only in women who experienced early neonatal death. Further analysis of loss types
was not possible due to insufficient data. In studies focusing on specific types of loss, as well
as those examining loss more generally, lower attachment scores were almost consistently
observed in the loss group compared to controls, regardless of gestational age, though the

magnitude and significance of these differences varied.

For early perinatal losses, O'Malley et al. (2020) and Tsartsara and Johnson (2006) both
reported lower attachment scores in the first trimester for the loss group, though not
statistically significant. Tsartsara and Johnson (2006) observed that while attachment scores
increased for both groups across pregnancy (reaching statistical significance and large effect
sizes), the loss group’s total and quality scores surpassed those of the control group by the

third trimester (although this did not reach significance). However, Kelmanson’s (2024)
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cross-sectional study found a decrease in attachment scores with advancing gestational age
following early loss. This inconsistency in direction may indicate the influence of additional

covariates that affect attachment development across pregnancy stages.

For later perinatal losses (second trimester and beyond), Armstrong and Hutti (1998) and
Branjerdporn et al. (2021) both found lower attachment scores in the loss group during the
second and third trimesters. Armstrong and Hutti reported a significant difference, while
Branjerdporn observed a moderate effect size that was not significant. Beauquier-Maccotta
et al. (2022) found that attachment scores in the therapeutic abortion group increased more
sharply from early to mid-pregnancy, before slowing. By the third trimester, the attachment
scores in the group without a loss experience, had surpassed those in the therapeutic
abortion group, suggesting a unique attachment trajectory for therapeutic abortion,
characterised by rapid early increases that plateau as pregnancy progresses. Smorti et al.
(2020) found higher third-trimester attachment scores in women who had a therapeutic

abortion compared to elective abortion, though only some differences were significant.

Five studies specifically investigated the effect of gestational age on attachment, with
generally consistent but some varying results. Armstrong (2002) found attachment scores
increased in the second trimester, although still remained lower in the loss group. Gaudet et
al. (2010) and Chemouny and Wendland (2024) observed attachment scores rising as
pregnancy progressed. Longitudinal studies (Beauquier-Maccotta et al., 2022; Tsartsara &
Johnson, 2006) also showed increasing attachment scores with gestational age in both loss
exposure groups, though the rate of increase differed. As noted previously, Kelmanson
(2024) found a negative association, suggesting a differing pattern that needs further

exploration.

Overall, while lower attachment scores following perinatal loss are a common finding,
variations based on both gestational age and type of loss highlight the complexity of this
relationship. These findings suggest that gestational age and type of loss interact to produce
different attachment trajectories. Some types of loss prompt rapid attachment increases at
specific stages, while others show more gradual or even decreasing attachment as

pregnancy progresses.
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Predictors of Mother-Foetus Relationship

Eight studies investigated other clinical, demographic and psychological predictors of the
mother-foetus relationship. Beauquier-Maccotta et al. (2022) found that those who scored
above the clinical threshold for perinatal grief had significantly lower attachment scores in
the first trimester. However, anxiety, depression, and PTSD symptoms were not significantly
correlated with attachment. Armstrong (2002) also found no support for trauma symptoms
as a predictor of prenatal attachment in the second trimester. Branjerdporn et al. (2021)
found no significant interactions between mental health, adult attachment, and the mother-

foetus relationship.

In contrast, Gaudet et al. (2010) found that depression significantly predicted attachment
quality, while anxiety predicted attachment intensity, suggesting distinct roles for these
mental health factors. However, grief, while negatively correlated with attachment, was not
a significant predictor. The differences in findings highlight the complexity of identifying
psychological predictors of attachment and suggest that other factors, like gestational age
or type of loss, may moderate the relationship. Gaudet et al. (2010) also found that
maternal role identification, pregnancy acceptance, and knowledge of the baby's gender
predicted higher attachment scores, contrasting with Chemouny and Wendland (2024), who
found that not knowing the baby's sex was linked to higher attachment scores. Differences

in tools and loss types may account for these varying results.

Yilmaz and Beji (2013) found that having living children was linked to higher attachment
scores, suggesting a protective effect in subsequent pregnancies after loss. However,
O'Malley et al. (2020) found parity was not a significant predictor and Tsartsara and Johnson
(2006) found that primigravida mothers had higher attachment scores compared to
multigravida mothers. Chemouny and Wendland (2024) reported no significant effect of
previous perinatal losses, miscarriage management, or time between pregnancies on
attachment scores. Similarly, Tsartsara and Johnson (2006) reported no effect of previous

miscarriages on attachment scores.

Quasi-Experimental Cohort studies
The quasi-experimental studies by Cote-Arsenault et al. (2014) and Baghdari et al. (2016)

aimed to improve prenatal attachment through nursing/midwifery interventions. Cote-
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Arsenault et al. (2014) used a home-visit intervention based on Swanson's Theory of Caring,
focusing on acknowledging prior perinatal loss, reducing anxiety and promoting prenatal
attachment (the exact process for this is not clear). The study found no significant
differences in attachment scores between the intervention and control groups, with only a
non-significant increase in quality scores. Baghdari et al. (2016) assessed the effectiveness
of a pregnancy-adaptation training package aimed at improving maternal-foetal attachment
and observed a significant increase in attachment scores in the intervention group.

However, both studies have limitations that hinder drawing definitive conclusions.

Discussion
This review aimed to evaluate whether perinatal loss influences the mother—foetus
relationship in subsequent pregnancies. A secondary aim was to investigate whether other
clinical or psychological variables are associated with the mother-foetus relationship in
pregnancies after loss. Fifteen studies were included, encompassing a mix of cross-sectional,

longitudinal observational, and quasi-experimental designs.

Impact of Pregnancy Loss on the Mother-Foetus Relationship

Overall, the reviewed studies provided limited evidence that perinatal loss impacts the
mother—foetus relationship in subsequent pregnancies. Most studies did not identify
statistically significant differences between individuals who had experienced a loss and
those who had not. However, some evidence suggested that early neonatal loss and elective
Termination of Pregnancy (TOP) may have detrimental effects on subsequent mother-foetus
relationships (e.g., Gaudet et al., 2010; Smorti et al., 2020). Furthermore, longitudinal
studies indicated statistically significant differences that were observed during the first
trimester only, with individuals with a history of therapeutic TOP exhibiting lower
attachment scores compared to those without a history of loss (Beauquier-Maccotta et al.,

2022).

The review underscores that prenatal attachment scores tend to increase throughout the
course of pregnancy across all types of losses. This finding aligns with broader pregnancy
literature, which has similarly demonstrated that prenatal attachment typically strengthens

as pregnancy progresses (Celik & Glineri, 2020; Close et al., 2020). The current review
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contributes to this evidence by highlighting that the experience of perinatal loss, as well as
the nature of loss, influences the trajectory of this increase, although further research is

needed to explore this in more depth.

Although many of the observed differences between loss groups did not reach statistical
significance, this review highlights that, across studies, individuals with a history of loss
consistently report lower prenatal attachment scores compared to those without such a
history. While individual studies may conclude that a history of loss has minimal impact on
prenatal attachment compared to those without such an experience, the consistency of this

finding across multiple studies suggests an underlying effect that warrants further attention.

Sample Size and Relationship Measures

There are several potential reasons for the lack of statistically significant differences
observed in the reviewed studies. A recurring issue is small sample sizes, which raises
concerns about whether studies have sufficient statistical power to detect differences to
begin with. Another important consideration is the sensitivity and validity of the measures
used to capture the psychological transition that occurs during pregnancy. George and
Solomon (2008) describe pregnancy as a period during which the “Caregiving System”
becomes activated and matures. During pregnancy, women are experiencing a necessary
reorganisation of self as they begin to prioritise caregiving over seeking care for themselves.
This shift involves contemplating their role as parents, expressing concerns about their
ability to provide care, and necessary anxieties that are thought to, in part, help drive the

transition to motherhood.

All the included studies in the review relied on “prenatal attachment” measures to capture
the psychological experiences of pregnant women. In a general sense, these measures place
significant emphasis in capturing a mother’s sensitivity towards her baby. For example, the
emotions she feels about her baby, and if she interacts with them during the pregnancy.
However, as George and Solomon argue, sensitivity is not the dominant influence on the
child’s attachment relationship with their caregiver. Rather, it is the mother’s sensitivity to
the child’s need for protection that is most significant to caregiving and attachment
processes. Furthermore, while it makes sense that the emotions a mother feels about her

baby would be associated with the relationship, emotions alone do not provide enough
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information to suggest how the relationship is affected. Maternal caregiving representations
are also influenced by internal defensive strategies, which will become activated during
times of caregiving distress. Defensive strategies can manifest as emotional distance to the
infant or as an over-active and heightened caregiving response. In some cases there is a lack
of an organised, defensive strategy, which results in feelings of helplessness and triggers
‘abdication’ of care (George & Solomon, 2008). These caregiving strategies are influenced by
caregivers own care experiences, trauma and loss and have been linked to the different
infant attachment styles (Solomon & George, 2011). Using the caregiving system
framework to conceptualise the mother-foetus relationship, it could be argued that
measures of prenatal attachment do not fully capture the most critical aspect of the
transition to motherhood: a mother’s perception of her ability to provide care and comfort
to her baby. This limitation may contribute to the lack of statistically significant findings in
the reviewed studies, as the measures may not adequately reflect the nuanced
psychological processes underpinning the caregiving transition during pregnancy.
Furthermore, while there has been some evidence to suggest that infants born subsequent
to loss are more likely to be categorised as having a disorganised attachment, there has
been limited research to indicate that prenatal attachment predicts infant attachment styles
(Mercer & Ferkehch, 1990). Therefore, using such measures will likely provide little insight

into if and how perinatal loss might impact subsequent infant attachment.

Impact of Mental Health

The findings of the review found inconclusive evidence regarding the impact of mental
health on the mother—foetus relationship. While Gaudet et al. (2010) reported that higher
levels of anxiety and depression were associated with poorer prenatal attachment, and
Beauquier-Maccotta et al. (2022) found that grief predicted lower attachment scores, other
studies did not provide statistical evidence of a significant mental health impact. In a review
using a broader pregnancy population, Rolle et al. (2020) found that depression was
generally negatively associated with prenatal attachment, however similarly noted that this

relationship is not always observed in pregnancies following loss.

Father — Foetus Relationship

The findings from Armstrong (2002) indicate that loss may affect mothers and fathers
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differently, with mothers scoring higher on the PAI than fathers. This difference did not
reach statistical significance. Similarly, Armstrong's (2004) study using the same participant
cohort, found that gender was not a significant predictor of PAl scores in the regression
analysis. However, the primary focus of the current review was not to explore the perinatal
experiences of fathers who have previously experienced perinatal loss. Therefore, at
present we have not attempted to understand the nuances of the father-foetus
relationship, how it differs from the mother- foetus relationship and the appropriateness of
how this is measured. Investigating this in future research could be valuable, as the

psychological needs of fathers in this context are often underexplored.

Intervention Studies

Drawing conclusions from the intervention studies is challenging due to significant
methodological limitations. However, a systematic review on interventions aimed at
enhancing the maternal—foetal relationship in general pregnancy, found that interventions
were effective. Notably, counselling interventions that included pregnancy and attachment
education, in addition to increased focus on the foetus, were particularly beneficial (Abasi et
al., 2021). More methodologically rigorous intervention studies are needed to further

investigate the effectiveness of such approaches in pregnancies following loss.

Protective Factors

The studies included in the current review gave limited attention to factors that may serve
as protective influences following perinatal loss. For instance, "nesting networks" which
provide social and emotional support during pregnancy, have been found to prevent
adverse mental health outcomes for mothers (Hinton et al., 2023). Some studies in the
review also suggest that other factors, such as the presence of existing children or knowing
the sex of the baby, may serve as a protective factor against poorer relationship outcomes
(Gaudet et al., 2010; Yilmaz & Beji, 2013). Further research exploring potential protective

factors in greater depth would have great clinical utility.

Limitations
The current review has some limitations, such as the inherent subjectivity of narrative
syntheses, which is more vulnerable to personal bias in interpreting and presenting findings

than other approaches, e.g. meta-analysis. In addition, while the review attempted to
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conceptualise patterns across different types of perinatal losses, methodological limitations
and heterogeneity restricted the ability to draw robust conclusions. Consequently, the
findings are largely descriptive and hypothesis-generating rather than definitive. The review
could have benefitted from incorporating qualitative studies, which might have offered a
more nuanced understanding of the mother-foetus relationship that is difficult to capture

through unidimensional prenatal attachment measures.

Recommendations for Clinical Practice

The Lancet series "Miscarriage Matters" (Quenby et al., 2021) highlights the long-term
psychological impacts of miscarriage, noting that healthcare systems often downplay its
significance and don’t always address the psychological consequences. While this review
cannot draw definitive conclusions, it emphasises that for some, the difficulties arising from
all types of perinatal loss may not resolve on their own and may potentially affect future
pregnancies. Recommendations from The Lancet have already led to changes, such as
individualised care plans for mothers experiencing a minimum of a single miscarriage
(Scottish Government, 2023). However, this review underscores the possible need to
expand these efforts to include routine assessments of the parent—foetus relationship, to

identify and address potential difficulties early on.

Conclusion

In summary, the current review did not find significant evidence to suggest that the mother-
foetus relationship is impacted by previous perinatal loss. The review indicates that future
studies should prioritise larger sample sizes, robust methodologies, and better control of
clinical and demographic variables. In addition, future studies should consider the
development and use of more valid measures for understanding the psychological processes
that occur during pregnancy (e.g. activation of the caregiving system). Such research is
critical for enhancing the quality and responsiveness of care provided to parents following a
loss.
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Plain Language Summary
Title: Caregiving Expectations in Pregnant People Following Pregnancy Loss: A Cross-

Sectional Study
Background

During pregnancy, mothers become increasingly emotionally invested in their unborn child,
imagining their future role as a mother and their relationship with their baby. Research has
found that these prenatal caregiving expectations can predict the quality of the relationship

with the baby during infancy.

Current research has found a number of negative outcomes that are linked to experience of
pregnancy loss, including grief, post-traumatic stress and anxiety, which can persist into the
next pregnancy and after birth. Studies have also suggested that following a pregnancy loss,
the mother-infant relationship is more likely to be adversely affected. There is some
evidence to suggest that the way mothers mentally prepare for a baby following a loss is

different, although so far the findings have been contradictory and of variable quality.
Aims and Questions

What do caregiving expectations look like in women who are currently pregnant following
one or more pregnancy losses? Do experiences of grief, trauma, anxiety or social support

predict caregiving expectations?
Method

We recruited people from the UK who are currently in their second or third trimester of
pregnancy and have experienced at least one pregnancy loss, at any stage of the pregnancy.
Study leaflets were distributed across Ayrshire, Scotland in NHS Maternity Clinics, in
addition to support groups. We also advertised the study online through pregnancy forums,
support groups, and baby loss charities on platforms like Reddit, Instagram, and X.
Participants completed online self-report questionnaires. These captured participants’
expectations of their future relationship with their baby, in addition to details of current
grief, anxiety, trauma and social support. We also collected demographic and pregnancy

details, such as: the number, stage of the previous loss and time since the loss.
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Main Findings and Conclusions

We gathered information from 83 pregnant individuals and found that, overall, participants
reported high levels of optimal caregiving expectations, reflecting commitment to and
enjoyment of their baby. There was moderate agreement with caregiving expectations that
reflected a mother finding it difficult to separate from their baby and expectations that their
child will meet some of their emotional needs. We found that stronger social support was
associated with more optimal caregiving expectations. Mental health outcomes did not
generally predict caregiving expectations, except for anxiety, which was linked to feelings of
helplessness when caring for the baby. Additionally, caregiving expectations were
influenced by factors such as the level of deprivation in the area where participants lived,

whether they already had children, and the timing of their pregnancy.

This study highlights how pregnancy loss can impact mothers during future pregnancies and
offers valuable insights into the role of mental health and social support in shaping
pregnancy experiences. While more research is needed to build on these findings, this study
offers valuable insights for clinicians to consider when supporting the psychological

wellbeing of mothers who have previously experienced pregnancy loss.
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Abstract

Pregnancy loss can have lasting psychological effects, potentially influencing subsequent
pregnancies. While caregiving expectations during pregnancy can predict caregiving
behaviour and attachment, little is known about caregiving expectations after loss. This cross-
sectional study aimed to characterise caregiving expectations in pregnant women with a
history of pregnancy loss and identify their psychological predictors. Eighty-three pregnant
women with experience of pregnancy loss were recruited in the UK. Participants completed
the Prenatal Caregiving Experiences Questionnaire, Perinatal Grief Scale, Impact of Events
Scale- Revised, Perinatal Anxiety Screening Scale, and Medical Outcome Study Social Support
Survey. Data were analysed using descriptive statistics and hierarchical regression via SPSS.
The sample exhibited high scores for caregiving expectations corresponding to secure
attachment and moderate scores corresponding to insecure-preoccupied and disorganised
attachment (role reversal). Higher social support was associated with optimal caregiving
expectations, while anxiety was predictive of helplessness expectations. Trauma and grief did
not significantly predict any caregiving expectation. Other factors, including deprivation,
presence of other children, and pregnancy timing, influenced caregiving expectations. The
findings suggest that women with a history of pregnancy loss exhibit caregiving expectations
reflecting organised caregiving patterns, which are minimally impacted by mental health

factors. Future research should involve larger, more diverse samples.
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Introduction
Sadly, pregnancy loss affects around 1 in 5 pregnancies (Tommy's, 2024). While definitions

of pregnancy loss can vary across settings (Malory, 2024), this research uses pregnancy loss
as an umbrella term, encompassing the loss of a foetus or baby at any stage of pregnancy,
during birth, or within the first days of life. This includes miscarriage, termination of
pregnancy, ectopic pregnancy, stillbirth, and early neonatal death. The literature has
demonstrated a clear link between pregnancy loss and experiences of grief, post-traumatic
stress and anxiety for the mother (Armstrong, 2002; Daugirdaité et al., 2015; DeMontigny et
al., 2020). For some, these experiences can persist into the next pregnancy (Armstrong,
2002; Bergner et al., 2008) and after the birth of a healthy baby (Blackmore et al., 2011;
Reardon & Craver, 2021). In children born subsequent to miscarriage, 45% of infant
attachments were categorised as disorganised, compared to the expected rate of 15% found
in normative samples (Heller & Zeanah, 1999). This finding suggests miscarriage negatively
impacts attachment processes in subsequent pregnancies, but as of yet little is known of the

mechanisms of why this might be.

The Caregiving System

Attachment theory provides a theoretical framework in which to understand the adaptive
relationship between an infant and caregiver, which functions to provide the child a safe
and secure base from which to explore their world (Bowlby, 1982). The Caregiving System
(George & Solomon, 2008) compliments the attachment system, outlining a set of organised
behaviours guided by the caregiver’s representation of the parent-child relationship and
motivations to provide protection, care and comfort to the child. The caregiving system
develops from infancy, but it is thought to mature during pregnancy and early postnatal
experiences (George & Solomon, 2008). It is influenced by attachment experiences, as well
as social support and experience of trauma and loss. There is evidence that a mother’s
caregiving expectations — her internal representations of herself as a mother, the child and
the developing caregiving relationship - during pregnancy can predict post-natal caregiving
behaviour and infant attachment (Crawford & Benoit, 2009; Dayton et al., 2010; Rghder et
al., 2019, 2020; Solomon & George, 2011).

Qualitative research suggests that mothers "hold back" from bonding with the foetus in

subsequent pregnancies after loss, to protect themselves from the pain of another loss
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(Mills et al., 2014). Coté-Arsenault and Donato (2007) found that mothers felt more secure
in their pregnancy after passing the point of the previous loss, allowing themselves to
develop a “restrained expectation” of what it would be like to care for a baby,
demonstrating a shift from “pregnancy focus” to “baby focus”. This reflects a protective
distancing strategy, but it remains unclear whether this is reflected in their prenatal

caregiving expectations.

Many studies have used quantitative measures of ‘prenatal attachment’ to investigate
attachment processes during pregnancy following a loss. They have generally failed to find
statistically significant differences in attachment scores between pregnant individuals who
have experienced a loss and those who have not (Armstrong, 2002; Branjerdporn et al.,
2021; Gaudet et al., 2010; O’Malley et al., 2020; Yilmaz & Beji, 2013). However, the validity
of measuring ‘prenatal attachment’ itself has been challenged (Wittkowski et al., 2020).
Attachment is the interplay and reciprocity between parent (showing an interplay of
encouragement, support and caregiving) and child (exploring and seeking comfort),
optimally measured by observational, behavioural situations between the two. This
complicates drawing definitive conclusions based on such measures of ‘prenatal
attachment,” where such reciprocity or lack thereof, is unavailable to observation or
memory. While there continues to be limited knowledge regarding caregiving expectations
in this population, this would offer a more coherent way of measuring an understanding the

maturing attachment / caregiving system during pregnancy.

The role of grief and support

Perinatal grief has been found to differ from other forms of grief, in that it does not follow
the typical stages and processes (Corr, 1993). Moulder (1994) proposed the level of grief is
based on the degree of the ‘attachment’ with the foetus and the degree of investment in
the pregnancy, which is influenced by the timing of the loss within pregnancy. Arnold and
Gemma (1994) theorised parents mourn their future as parents and the image of the child
who could have been, a process that may begin earlier due to reproductive technology
(Furlong & Hobbins, 1983). These theories, therefore, might provide some explanation as to
why studies have shown mothers delay building mental representations of their foetus and
themselves as mothers in pregnancies following loss (Mills et al., 2014), in a bid to protect

themselves from future grief experiences.

44



Moulder’s (1994) model suggests grief is related to the meaning the pregnancy held for the
person and its impact on their life role. Ward et al. (2023) found that donating milk
following a pregnancy loss, helped mothers to ‘fulfil’ their caregiving role, finding the “need
to provide for their child” was of the highest importance. This theory of grief incorporates
the role of expectations of caregiving that form during pregnancy. As yet, little is known
about how unfulfilled expectations affect caregiving expectations in subsequent

pregnancies.

Spousal and social support help mitigate severity of perinatal and other forms of grief
(DeMontigny et al., 2020; Moulder, 1994). When a mother’s attachment system is activated,
she often seeks support from her attachment figures, such as her own mother,
grandparents, or partner (Mikulincer et al., 2002). George and Solomon (1996) suggest that
the quality of this support will contribute to the mother’s expectation of her ability to
protect her baby and whether her baby is worth protecting. Little is known on how social
support influences caregiving expectations prenatally and following experience of

attachment related loss.

Aims

The aim of this study was to explore the experience of pregnancy loss and caregiving by
using the Prenatal Caregiving Experiences Questionnaire to characterise caregiving
expectations in pregnant people who have previously experienced one or more pregnancy
losses. The secondary aim was to investigate predictors (grief, trauma, anxiety and social

support) of caregiving expectations.

Method
The study used a quantitative, cross-sectional design. The study was approved by the NHS

Research Ethics Committee (IRAS Project ID: 337799), NHS Ayrshire and Arran Research and

Development Team, and the University of Glasgow.

Participants and Recruitment
From June to December 2024, the study recruited pregnant people who were in their
second or third trimester of pregnancy and who had previously experienced one or more

losses at any stage of a pregnancy. We chose to recruit people in their second or third

45



trimester, because the chance of pregnancy loss decreases in the latter stages of pregnancy
(Brigham et al., 1999) and therefore the nature of the study was felt to be less distressing
for participants. The study recruited people who resided in the UK and could speak English.
The study was advertised through leaflets distributed in Community Midwives’ clinics across
Ayrshire, Scotland and Scottish baby loss support groups. The leaflets included a link and QR
code that directed participants to the study website. An electronic version of the leaflet,
along with the website link, was also promoted online via support groups and baby loss
charities on Reddit, Instagram and X. A purpose made Instagram and X page was also

constructed for further outreach.
Materials

The Prenatal Caregiving Experiences Questionnaire

The Prenatal Caregiving Experiences Questionnaire (PCEQ; Brennan & George, 2013) is a 40-
item self-report measure assessing women’s expectations of their future relationship with
their child. It includes five subscales that reflect distinct patterns of caregiving: Commitment
and Enjoyment (positive feelings toward the child), Discourages Closeness (emotional
distance), Sentimental and Heightened (difficulty separating), Helpless and Out of Control
(the child will be out of control and they will struggle with care), and Role Reversed and
Merged (child fulfilling a caregiving role). Responses are rated on a 1-5 Likert scale, and
mean subscale scores are calculated. The PCEQ is adapted from the post-natal version which
has shown cross-cultural validity and internal consistency (Rghder et al., 2019). Research
has demonstrated it can predict postnatal parental care and infant attachment (Rghder et

al., 2020).

The Perinatal Grief Scale

The Perinatal Grief Scale (PGS; Potvin et al., 1989) is a 33 item self-report questionnaire. It
consists of three subscales rated on a 1-5 Likert Scale: Active grief, Difficult Coping and
Despair. The responses are summed for each of the subscales and combined to generate a
total score. Higher scores indicate greater levels of grief and a score of 91 has been specified
as the clinical cut off for concern (Toedter et al., 2001). The PGS is considered to be the
most psychometrically well-established measure of perinatal grief (Wright & Carpenter,

2023).
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The Impact of Events Scale- Revised

The Impact of Events Scale - Revised (IES-R; Weiss, 2007) is a 22-item self-report measure of
PTSD symptoms, with three subscales: Intrusion, Avoidance, and Hypervigilance, rated on a
five-point Likert scale, from 0 to 4. Subscale means and a total score are calculated, with
scores of 24 — 32 indicating some PTSD symptoms, 33-36 suggesting probable PTSD, and 37+
indicating severe PTSD which impacts immune functioning. Serrano and Lima (2006)
adapted the IES-R for miscarriage trauma, demonstrating adequate internal consistency

(Cronbach’s a = .87 and .69). We similarly modified the IES-R to reference “pregnancy loss.”

The Perinatal Anxiety Screening Scale

The Perinatal Anxiety Screening Scale (PASS; Somerville et al., 2014) is a 31 item, self- report
guestionnaire that uses a 4 point Likert Scale. Total scores range from 0 to 93, with 0- 20
indicating minimal anxiety, 21 - 41 indicating mild to moderate anxiety and 42 - 93 severe
anxiety. The global score has been found to demonstrate excellent reliability and good

validity (Somerville et al., 2014).

The Medical Outcome Study Social Support Survey

The Medical Outcome Study-Social Support Survey (MOS-SSS; Sherbourne & Stewart, 1991)
is a 19-item scale assessing social support across four subscales: Emotional/Informational
Support, Tangible Support, Affectionate Support, and Positive Social Interaction. Responses
are rated on a 1-5 Likert scale, with mean scores calculated for subscales and the total. The
MOS-SSS has strong psychometric properties and is suitable for use in pregnancy

populations (Bedaso et al., 2021).

Demographic and Pregnancy Data

Routine demographic and pregnancy information was also gathered. This included: age,
gender, ethnicity, relationship status, education, employment, post code, number of living
children, current trimester, number of pregnancy losses, gestational week the last
pregnancy loss occurred, whether the current pregnancy was planned, how long after the
previous loss they became pregnant and if they received any psychological follow up
following the loss. Deprivation scores were determined by converting postcodes into a 1-10
score using the Socioeconomic Index for Small Areas (SEISA; Higher Education Statistics

Agency, 2025). SEISA is based on Census data and provides a standardised score using the
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same methodology for all four nations in the UK, with 1 being associated with high levels of

deprivation and 10 associated with the least deprivation.

Research Procedure

Participants were directed to the study website hosted on the GDPR compliant Qualtrics
platform. The site included an information sheet detailing the study topic, types of
guestions, and details of anonymity. The only identifiable information collected were
postcodes and email addresses for those requesting a summary of findings. Email addresses
were stored separately and deleted after the summary was sent. Postcodes were deleted
after being converted into deprivation scores. The information sheet also provided helpline

contact details.

Interested participants proceeded to consent forms, followed by the questionnaires, which
could be completed within 7 days. Upon completion, a debrief page with support contacts

was provided.

Study data were stored on Qualtrics before being downloaded as an SPSS file and saved to a
University of Glasgow OneDrive account, accessible only to researchers. After study

completion, the anonymised dataset was uploaded to the Open Science Framework.

Data Analysis Plan
SPSS was used for data analysis. Descriptive statistics determined the mean and median
PCEQ subscale scores. Five hierarchical linear regressions were conducted to identify

predictors of each of the PCEQ subscale.

A bivariate correlation matrix was used to assess relationships between variables and guide
regression model construction. Although some variables violated parametric assumptions,
Pearson’s correlation was used because it allowed us to examine both confidence intervals
and p-values. Supplementary Spearman’s rho was conducted to check for non-parametric
discrepancies, and differences between the methods were noted. Collinearity among

independent variables was assessed with r > .7.
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Independent T-tests and Mann-Whitney U tests were used to explore differences in PCEQ
scores based on categorical pregnancy variables (e.g., whether the current pregnancy was
planned). Statistically significant differences or medium effect sizes (d 2 0.5, r > .3; DATAtab,

n.d.-a, n.d.-b) were included in the regression models.

Hierarchical regression models used the entry method in two steps: Step 1 included
demographic and pregnancy data, and Step 2 added psychological variables measured by
the PGS, PASS, IES-R, and MOS-SSS. Where normality and homoscedasticity assumptions
were violated, we employed bootstrapping with 4,000 samples, to provide robust estimates
of coefficients and bias-corrected and accelerated (BCa) confidence intervals (seed set to
12345). Multicollinearity was assessed by confirming VIF values <10 and tolerance values

>0.1.

Sample Size

Two priori power analysis calculations were conducted using G*Power, to determine the
lower and upper estimate of the sample size required to test the study aims. The lower
bound estimate assumed 9 independent variables, based on the expectation that
demographic and clinical relationships identified in prior research would be included,
alongside the 4 psychological variables. The upper bound estimate considered 18
independent variables would be included in the model. The results indicated that, using a
significance level of a = .05, a power of .80, and assuming a medium effect size, the required
sample size ranges from N = 114 to 150 to accommodate an estimated 9 to 18 predictor

variables.

Results
Demographic and pregnancy data are presented in Table 1, for 83 pregnant women who

had previously experienced a pregnancy loss. The majority of the sample were English (n=
64, 77.1%), White (n=79, 95.2%), and married (n=56, 67.5%). The level of deprivation in the
sample varied, with the largest proportion identified as being from the least deprived areas
in the UK (n= 24, 28.9%). Ten people did not provide detectable post codes and were
excluded from this analysis. Regarding education, all participants had completed statutory
education, and 67 participants (80.7%) had obtained a Bachelor’s, Master's, or Doctoral

level degree.
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Forty-three participants (51.8%) had experienced a single pregnancy loss. The majority of

participants (n=65, 78.3%) reported that their most recent loss occurred between 6 and 15-

weeks of gestation. Most participants (n=78, 94%) had not given birth since their last loss,

and most (n=54, 65.1%) did not have any living children outside of the current pregnancy.

Fifty-three participants (63.9%) were in the second trimester and the remaining sample in

the third trimester. The majority of the sample (n=63, 75.9%) had become pregnant again

within 12-months of their last loss.

Table 2.1

Descriptive Statistics for Demographic and Pregnancy Variables

M SD
Age 33.7 3.9
N=83
Frequency Percentage
(n) (%)

Country England 64 77.1
N=83 Wales 2 2.4

Northern Ireland 4 4.8

Scotland 13 15.7
Deprivation 1 - Most Deprived 3 3.6
n=73 2 11 13.3

3 18 21.7

4 17 20.5

5- Least deprived 24 28.9
Ethnicity Asian or Asian British 1 1.2
N=83 BIaFk, Black British, Caribbean or 5 54

African

Mixed or Multiple Ethnic Groups 1 1.2

White 79 95.2
Relationship Status Civil Partnership 1 1.2
N=83 Co-habiting 24 28.9

In a relationship but living 1 19

separately

Married 56 67.5

Single 1 1.2
ngheSF Level of No formal qualifications 0 0
Education
N=83 Scottish Standard Grades/ GCSEs 0 0

Scot.tlsh Highers/ A-levels or 4 48

equivalent

College Qualifications 7 8.4

Bachelor’s degree 34 41.0
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Employment Status
N=83

Number of Living
Children
N=83

Number of
Pregnancy Losses
N=83

Gestational Age of
Last Loss
N=83

Psychological Follow
Up
N=83

Given Birth Since
N=83

Current Pregnancy
Trimester
N=83

Was the current
pregnancy planned?
N=83

Master’s Degree
Doctorate or Professional Degree

Other

Employed (full time, part-time)

Self-employed
Student
Retired
Homemaker
Unemployed
Other

v » WON B

>6 weeks

6-10 weeks
11-15 weeks
16-20 weeks
21-24 weeks
25- 30 weeks
31-36 weeks
37-40 weeks
>40 weeks

Yes

No

Yes
No

Second Trimester (13-27 weeks)

Third Trimester (28-40 weeks)

Yes

No

25
8

6]

76

O OO OO

25

w

43

23
11

30.1
9.6
6.0

91.6

O O O O O -

65.1

30.1
3.6

51.8

27.7
13.3
3.6
3.6

9.6

57.8
20.5
3.6
2.4
2.4
1.2

2.4

44.6

55.4

6.0
94.0

63.9
36.1

91.6
8.4
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Time between loss

and current <3 months 18 21.7

pregnancy

N=83 3 -6 months 23 27.7
6 — 12 months 22 26.5
12- 18 months 5 6.0
18 — 24 months 8 9.6
>24 months 7 8.4

Table 2.2 presents mean and median scores for the psychological measures, in addition to
skewness and reliability analysis. Among the PCEQ subscales, Commitment and Enjoyment
had the highest mean (M = 4.57, SD = 0.45), indicating high agreeability with this caregiving
expectation within the sample. Role Reversed and Merged followed (M = 3.57, SD = 0.74),
suggesting moderate agreement. Sentimental and Heightened Caregiving had a mean of
3.32 (5D = 0.95). The lowest scores were found in Discourages Closeness (M = 1.97, SD =
0.54) and Helpless and Out of Control (M = 1.87, SD = 0.62), indicating lower agreement to
these subscales. The reliability analysis of the PCEQ revealed Cronbach’s a values ranging
from 0.82 to 0.90 for Commitment and Enjoyment, Sentimental and Heightened, Helpless
and Out of Control, and Role Reversed and Merged caregiving expectations, indicating high
internal consistency. In contrast, the Discourages Closeness subscale had a Cronbach’s a of

0.68, suggesting weaker reliability compared to the other subscales.

Regarding the IES-R scores within the sample, Intrusion symptoms were the highest rated
(M=1.67,SD =0.89), compared to Avoidance and Hyperarousal symptoms (M = 1.05,
SD=0.71; M =1.12, SD = 0.78). The total score was M = 28.43, SD = 14.04; a range of 24-32
indicates PTSD symptoms. For the PGS, Active Grief had the highest score (M =35.12, SD =
8.03), followed by Difficulty Coping (M = 30.22, SD =9.72) and Despair (M = 25.86, SD =
9.21), with the total grief score (M =91.23, SD = 25.49) reflecting levels of grief at the
clinical cut off. The PASS revealed a mean score of 39.05 (SD = 17.54), indicating that most
participants experienced moderate anxiety. The MOSS-Social Support Survey indicated
generally high perceived social support, particularly in Affectionate Support (M = 4.57, SD =
0.67) and Tangible Support (M = 4.24, SD = 0.65), followed by Positive Social Interaction (M =
4.14, SD = 0.80) and Emotional and Informational Support (M = 3.91, SD = 0.78). The total
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mean support score was high (M =4.12, SD = 0.64), reflecting a strong sense of social

support.

Table 2.2

Descriptive Statistics and Reliability for PCEQ, IES, PGS, PASS and MOS-S5S

IQR
. 25th 75th i
Variable M SD Mdn Skewness Kurtosis  Cronbach’s a
Percentil  Percentil
e e

PCEQ Commitmentand ;o7 g45 475 438 4.88 -1.68 2.82 0.82
enjoyment
PCEQ Discourages 1.87 054 1.80  1.40 2.20 0.59 -0.23 0.68
closeness
PCEQ Sentimentaland 53, 095 340 280 4.00 0.22 0.71 0.82
heightened
PCEQ Helplessandout ) o0 o) 171 143 2.14 0.91 0.37 0.90
of control
PCEQ Rolereversed 357 0714 363 300 4.13 0.15 0.30 0.83
and merged
IES-R

. 105 071 1.00 050 1.63 0.87 1.00 0.79
Avoidance
IES-R Intrusion 167 089 175 088 2.38 0.26 -0.52 0.88
IES-R Hyperarousal 112 078 1.00 033 167 0.40 .0.54 0.74
IES-R Total 2843 14.04 27.00 17.00 38.00 0.35 0.04 0.89
PGS Active Grief 3512 803 3500 31.00 42.00 -0.34 -0.302 0.85
PGS Difficulty Coping ~ 30.22 9.72 31.00 24.00 37.00 0.08 -0.56 0.89
PGS Despair 2586 921 2500  19.00 33.00 0.17 .0.84 0.90
PGS Total 91.23 2549 93.00  75.00 109.00  -0.01 -0.60 0.96
PASS Total 39.05 17.54 38.00  25.00 51.00 0.425 0.134 0.95
MOS-5SS Emotionaland 5 51 526 400 3.50 4.50 -0.45 0.21 0.92
Informational support
MOS-SS5 Tangible 424 065 425  4.00 4.75 -1.04 1.72 0.85
support
MOS 555 Affectionate 4 57 067 500 434 5.00 2.14 4.95 0.90
Support
MOS-335 Positive social 4 14 080 400 367 5.00 0.75 0.01 0.88
Interaction
MOS-SSS Total 412 064 421  3.74 4.63 -0.69 0.177 0.95

Correlations, T-test and Mann-Whitney U Analyses

Table 2.3 (see Appendix 2.1, page 90) details the bivariate correlation matrix which revealed

significant or notable relationships between each PCEQ subscale and several demographic

and pregnancy variables (e.g., age, deprivation, education level, number of children, number

of prior pregnancy losses, gestational age of loss, and time since last loss). Therefore, these

variables were entered in the first step of each regression model.
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The correlation matrix also highlighted several relationships between all of the Caregiving
Expectation Subscales and each of the psychological questionnaires (IES, PGS, PASS, and
MOSS), either using total scores or individual subscales (see Appendix 2.1, page 90). These
relationships included both significant findings and r values with wide confidence intervals.
Lower scores in the PGS subscale Difficulty coping was significantly associated with greater
Commitment and Enjoyment scores (r=-0.19), as was greater social support (r=0.27).
Sentimental and Heightened scores were significantly correlated with higher IES (r=0.30),
PGS (r=0.36) and PASS (r=0.41) scores. Helpless and Out of Control was significantly
associated with greater IES hyperarousal (r=0.25), PGS (r=0.26), and PASS (r=0.33) scores,
and poorer social support (r=-0.25). No significant associations were found between

psychological variables and Role Reversal and Merged or Discourages Closeness.

The correlation matrix revealed collinearity (r > .7) between the subscales of the IES-R, PASS,
PGS, and MOS-SSS (see Appendix 2.2, page 91). To address this, total scores were used
instead of multiple subscales. Multicollinearity diagnostics were also checked in the
regression models for robustness. Consequently, the second step of each regression model

included total scores for the IES-R, PGS, PASS, and MOS-SSS.

Independent T-tests and Mann-Whitney U tests explored the effects of categorical
pregnancy variables (see Appendices 2.3 and 2.4, pages 93 and 94). The only significant
finding was that Discourages Closeness scores were higher in participants who had not given
birth since their last loss (U = 315.00, z = 2.31, p =.019, r = 0.25). Including this variable in
the first regression step did not notably change the model’s fit, so no variables from these

comparisons were included in the regression models.

Regression Analyses
Five hierarchical linear regressions were conducted to investigate the predictors of each of

the PCEQ subscales. The results are displayed in Tables 2.7-12.

Commitment and Enjoyment
For the Commitment and Enjoyment subscale, the Shapiro-Wilk test indicated that the

residuals violated the assumption of normality. Therefore, bootstrapping was employed.
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Table 2.7 is the summary of results of hierarchical regression modelling for the PCEQ

Commitment and Enjoyment subscale.

Table 2.7

Summary of Hierarchical Regression Models for PCEQ Commitment and Enjoyment (using

Bootstrap Coefficients)

Bootstrap
. 95% Cl , Adjuste 5
B Bias SE m UL R d R? AR
Model 1 12 .02
(Constant) 4.63 0.04 0.49 <.001 3.57 5.75
Age -0.00 0.00 0.01 747 -0.03 0.02
Deprivation -0.05 0.00 0.03 .058 -0.10 0.00
Number of 008 001 009 .365 -0.09 0.30
children
Education 0.02 0.00 0.05 .702 -0.07 0.10
Number of
pregnancy 0.01 0.00 0.05 .891 -.010 0.11
losses
Gestational age
0.04 0.00 0.03 .106 -0.02 0.09
at last loss
Timesincelast o 0c 500 004 132 -002 014
pregnancy loss
Model 2 .23 .09 A2
(Constant) 3.59 12 .75 <.001 1.80 5.38
Age -0.01 0.00 0.02 .599 -0.04 0.02
Deprivation -0.05 0.00 0.02 .019 -0.10 -0.02
Number of 009 001 010 362 -008 035
living children
Education level 0.04 -0.01 0.05 .400 -0.05 0.10
Number of
previous 004 001 006 .533 -0.08 0.17
pregnancy
losses
Gestational age
0.05 0.00 0.03 120 -0.02 0.10
at last loss
Timesincelast 0 500 004 060 000 0.6
pregnancy loss
Trauma 0.23 0.00 0.01 451 -0.02 0.01
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Grief 0.00 0.00 0.00 .973 -0.00 0.01
Anxiety 0.00 0.00 0.01 479 -0.01 0.01

Social Support -0.01 0.00 0.09 .007 0.07 0.42

Note.
* p<.05

Model 1 accounted for 11.8% of the variance but was not statistically significant, R?>= .118 F
(7, 64) =1.22, p=.304. None of the variables in this model reached significance, although
deprivation did approach significance (B=-.05, bootstrapped p=.058) with lower deprivation

associated with lower Commitment and Enjoyment scores.

The addition of psychological variables into the model accounted for 23.5% of the variance,
although this change was not statistically significant (AR?*=.116, AF (4, 60) =2.27, p=.073).
The overall model was also not statistically significant, R*=.234, F (11, 60) =1.66, p=.104

In the final model, two predictors were significant. Deprivation was a significant negative
predictor (B=-.05, bootstrapped p =.019), while social support emerged as a significant
positive predictor (B=.234, p=.007), indicating that higher deprivation and greater social

support was associated with higher Commitment and Enjoyment Scores.

Discourages Closeness

Table 2.8 is the summary of results of hierarchical regression modelling for the PCEQ
Discourages Closeness subscale. This model met the assumptions of normality and
homoscedasticity. Model 1 accounted for 26.7% of the variance, R?>= .27 F (7, 64) =3.32,
p=.004. Significant predictors in this model included the time since the most recent
pregnancy loss (8 =-0.32, p = .007), with longer intervals between pregnancies being
associated with lower scores in this PCEQ subscale. Having fewer living children approached
significance (6 =-0.23, p = .051).

This addition of psychological variables marginally improved the fit of the model, increasing
the variance explained to 35.4%, although this change was not statistically significant,
AR?=.09, AF (4, 60) =2.03, p=.102. However, the overall model was significant (R?>=.35, F (11,
60) =2.99, p=.003). In Model 2, significant predictors of higher scores on the Discourages
Closeness Caregiving Representation included: less time since the most recent pregnancy
loss (B =-0.13, p =.001), fewer living children (B = -0.23, p = .048), lower education level (B =
-0.24, p = .032), and lower social support (B =-.33, p =.008).
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Table 2.8

Summary of Hierarchical Regression Models for PCEQ Discourages Closeness

95% :
B SE B t p e Adusted
LL uL R

Model 1 27* .19* N/A
(Constant) 2.97 0.59 506 <.001 1.80 4.143
Age 001 0.02 -006 -052 .602 -0.04 0.03
Deprivation 002 0.02 011 095 .343 -0.03 0.07
Number of 021 010 -023 -1.99 051 -042  0.00
children
Education 008 005 -020 -1.75 .084 -0.18 0.01
Number of
pregnancy -0.00 0.05 -0.01 -0.05 .96 -0.11 0.10
losses
Gestational

-0.04 004 -011 -1.01 319 -0.11 0.04
age at last loss
Time since 011 004 -032 -2.81 .007 -019  -0.03
last loss
Model 2 .35% .24* .09
(Constant) 451 0.82 5.52 <.001 2.88 6.14
Age 001 002 -0.07 -058 .564 -0.05 0.03
Deprivation 003 0.02 012 111 274 -0.02 0.07
Number of 021 010 -023 -202 .048 -041  -0.00
children
Education 0.10 005 -024 -219 .032 -020 -0.01
Number of
pregnancy 001 006 -0.02 -014 .891 -0.12 0.10
losses
Gestational 003 004 -008 -0.68 .498 -010 0.5
age at last loss
Time since 013 004 -038 -336 .001 -021  -0.05
last loss
Trauma 0.00 001 -0.07 -040 .694 -0.02 0.01
Grief 0.00 000 -017 -096 .340 -0.01 0.00
Anxiety 000 001 005 024 .812 -0.01 0.01
Social Support -0.25 0.09 -035 -2.73 .008 -0.44 -0.07
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Note.

* p<.05

Sentimental and Heightened

The Sentimental and Heightened subscale met the assumptions of normality and

homoscedasticity for linear regression. Table 2.9 shows the summary of results. Model 1

was not statistically significant, R?=.12, F (7, 64) =1.23, p=.300, indicating that the predictors

in this model did not explain a significant amount of variance. Furthermore, none of the

individual demographic or pregnancy-related predictors were significant. Model 2

accounted for an additional 11% of the variance, AR?>=.11, AF (3, 61) =2.14, p=.087, although

this change did not reach significance. While the addition of psychological variables

improved the model’s fit, Model 2 also failed to reach significance overall, R?=.23, F (10, 61)

=1.62, p=.12 and none of the psychological predictors reached significance.

Table 2.9

Summary of Hierarchical Regression Models for PCEQ Sentimental and Heightened

95% Cl ;
B SE 8 t p ge  Adiusted e
LL uL R

Model 1 12 .02 N/A
(Constant) 6.01 1.21 499 <.001 3.60 8.41
Age -.06 .04 -0.23 -1.75 .086 -.13 .01
Deprivation -.08 .05 --21 -1.71 .093 -.18 .01
Numberof o7 51 000 003 980 -42 .43
living children
Education -.06 .10 0.079 -.064 523 -.25 A3
Number of
pregnancy .07 11 .0073  0.59 .555 -.15 .29
losses
Gestational
age at last .04 .08 0.067 0.55 .583 =11 .19
loss
Time since
last

.03 .08 0.053 0.42 .676 -.13 .20
pregnancy
loss
Model 2 .23 .09 A1
(Constant) 460 1.67 276 .008 1.26 7.95
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Age

Deprivation

Number of
living children

Education

Number of
pregnancy
losses
Gestational
age at last
loss

Time since
last
pregnancy
loss

Trauma
Grief
Anxiety

Social Support

-.04

-.06

.06

-11

-.05

.02

.04

-.01

.001

.02

-.01

.04

.05

21

.10

A1

.08

.08

.01

.01

.01

.19

-.15

-.14

.04

-.13

-.05

.03

.06

-.15

17

34

-.01

-1.11

-1.14

0.28

-1.10

-0.40

0.20

0.46

-0.77

0.85

1.57

-0.06

274

261

a77

278

.692

.842

.645

444

401

122

.955

-11

-.15

-.36

-.30

-.27

-.14

-.12

-.04

-.01

-.01

-.39

.03

.04

A48

.09

.18

17

.20

.02

.02

.04

.37

Note.
* p<.05

Helpless and Out of Control

The assumption of normality for the residuals was violated in the original regression model

(Shapiro-Wilk p = .002). To address this, bootstrapping was employed. Table 2.10 is the
summary of results of hierarchical regression modelling for the PCEQ Helpless and Out of

Control subscale. Model 1 explained 21.8% of the variance in helplessness (R?=.29, F (7,

64) = 2.55, p =.022). The only significant predictor was having fewer living children, (B=-.27,

bootstrap p=.014). Model 2 explained an additional 18.0% of the variance (AR?= .18, F (4,
60) = 4.49, p =.003), resulting in a total R? = .40, F (11, 60) = 3.61, p < .001.

In the final model, significant predictors included lower number of living children (B = -

0.218, bootstrap p = .022), lower level of education (B =-0.12, bootstrap p = .008), less time

between the current pregnancy and most recent loss (B = -0.10, bootstrap p = .039), and

higher anxiety symptoms (B = 0.02, bootstrap = .009). These findings suggest that a shorter

interval between the loss and subsequent pregnancy, fewer living children, and lower

educational attainment are associated with greater caregiving expectations of helplessness.
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Furthermore, even when these factors are accounted for, greater anxiety emerges as

significant contributors to increased helplessness.

Table 2.10
Summary of Hierarchical Regression Models for PCEQ Helpless and Out of Control (Bootstrap
Coefficients)
Bootstrap
. 95% Cl , Adjuste 5
B Bias SE m UL R d R? AR
Model 1 22% A3* N/A
(Constant) 3.17 0.04 0.70 <.001 1.81 4.66
Age -0.02 0.00 0.02 267 -0.06 0.02
Deprivation 0.03 0.00 0.03 .393 -0.04 0.09
Number of 027 000 011 .014 -050 -0.05
children
Education -0.07 0.00 0.05 123 0.02 0.02
Number of
pregnancy 0.07 0.00 0.06 .284 -0.06 0.20
losses
Gestational age
-0.03 0.00 0.04 .335 -0.11 0.05
at last loss
Timesincelast 0o 501 005 107 -017 0.0
pregnancy loss
Model 2 .40* 29% .18*
(Constant) 3.28 0.03 1.07 .004 1.30 5.58
Age -0.00 0.00 0.02 .829 -0.05 0.04
Deprivation -0.05 0.00 0.03 .102 -0.01 0.12
Number of 024 000 011 .022 -047 -0.04
living children
Education level  -0.12 0.00 0.05 .008 -0.22 -0.02
Number of
previous 001 000 006 .807 -013 0.10
preghancy
losses
Gestational age
-0.04 0.01 0.04 .253 -0.11 0.10
at last loss
Timesincelast 415 501 005 .039 -018 -0.03
pregnancy loss
Trauma -0.01 0.00 0.01 454 -0.02 0.01
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Grief -0.00 0.00 0.00 441 -0.01 0.00
Anxiety 0.02 0.00 0.01 .009 0.01 0.04

Social Support -0.17 -0.01 0.10 .104 -.363 0.01
Note.

* p<.05

Role Reversed and Merged

The Role Reversed and Merged subscale met the assumptions of normality and
homoscedasticity for linear regression. Table 2.11 is the summary of the results. Model 1
accounted for 16.0% of the variance in Role Reversal scores, but was not statistically
significant, R?=.16, F (7, 64) = 1.74, p = .116. Among these predictors, more time since the
most recent pregnancy loss significantly predicted Role Reversal (6 = .28, p = .025), while

being younger in age was significant (8 = -.26, p = .048).

In Model 2, the addition of psychological variables increased the explained variance to
24.3%, though this change was not significant, AR*=.08, AF (3, 61) =1.66, p=.172. In this
model, the time since the most recent pregnancy loss remained a significant predictor (8 =
.32, p =.012), while none of the psychological variables were significant. Overall, Model 2

was not statistically significant R?, F (11, 60) = 1.75, p = .083.

Table 2.11

Summary of Hierarchical Regression Models for Role Reversed

B of B ¢ p LL95% CIUL R? Adj;s;ted AR?
Model 1 .160 .068 N/A
Constant 526 0.88 6.00 <.001 351 7.01
Age -0.05 0.03 -0.26 -2.02 .048 -0.10 0.00

Deprivation -0.06 004 -020 -1.717 .093 -0.13 o0.01

Number of
children

Education -0.01 0.07 -002 -0.15 .880 -0.15 0.13

0.11 0.16 0.08 0.69 495 -0.20 0.42

Number of

pregnancy -0.02 0.08 -003 -0.23 .819 -0.18 0.14
losses

Gestational

age of last 0.05 006 010 0.83 408 -0.06 0.15
loss
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Time
pregnancy 0.14 0.06 028 230 .025 0.02 0.25

loss

Model 2 .24 A1 .08
Constant 3.70 1.23 3.00 .004 1.23 6.17

Age -0.05 0.03 -0.25 -1.8 .068 -0.10 0.00

Deprivation -0.06 004 -019 -158 .119 -0.13 0.02

Numberof  g14 015 011 092 36 -017 045
children

Education -0.00 0.07 -0.01 -0.04 965 -0.14 0.14
Number of

pregnancy -0.02 0.08 -0.03 -0.26 .796 -0.19 0.15
losses

Gestational

week of last 0.06 006 0.12 0.98 329 -0.06 0.16
loss

Time since

pregnancy 0.15 0.06 0.32 2.58 .012 0.03 0.27
loss

Trauma 001 001 -028 -1.45 .152 -0.03 0.01
Grief 0.00 0.01 0.05 0.25 .805 -0.01 0.01
Anxiety 0.01 0.01 0.36 1.69 .097 -0.00 0.03
Social 026 0.14 024 183 .072 -002 054
Support

Discussion
The present study aimed to investigate prenatal caregiving expectations in mothers with a

history of pregnancy loss. A secondary aim was to examine the psychological predictors of
each caregiving expectation. Caregiving expectations were assessed using the Prenatal
Caregiving Expectations Questionnaire (PCEQ), which measures five constructs of caregiving.
Three of these constructs correspond to organised caregiving dimensions: Commitment and
Enjoyment (corresponding to Secure Attachment), Discourages Closeness (Insecure-
Dismissing), and Sentimental and Heightened (Insecure-Preoccupied). The remaining two
constructs, Helpless and Out of Control and Role Reversed and Merged, correspond to

disorganised attachment.

In the current sample, women showed high scores on the Commitment and Enjoyment

scale. Rghder et al. (2019) similarly observed high scores in both mothers with a diagnosis of
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severe mental illness and a non-clinical control group. More recently, Rghder et al. (2024)
sought to revise the PCEQ to better accommodate Danish perinatal populations. They
encountered challenges in validating an ‘optimal’ caregiving scale, noting minimal variability
and potential ceiling effects in participants' scores on the scale. They suggested that inflated
scores might stem from social desirability bias and that the presence of Commitment and
Enjoyment expectations alone, does not necessarily predict optimal caregiving. They
propose optimal caregiving is also influenced by the absence of other ‘sub-optimal’
representations, suggesting that in this instance, it would be more useful to consider all five
scales together. While there may be questions regarding the construct validity of the
Commitment and Enjoyment scale, the current study found significant negative correlations
with the grief subscale difficulty coping, in addition to significant positive correlations
between all but one of the social support subscales — findings that align with what we would

expect from this caregiving representation.

In the current sample, moderate scores were observed on the Role Reversed and Merged
caregiving scale, similar to findings in mothers with psychosis, who scored higher than non-
clinical controls (Rghder et al., 2019). However, Rghder et al. (2024) struggled to validate
this scale as an independent caregiving expectation, finding that it overlapped with the
Sentimental and Heightened scale. Our study also found moderate scores on the
Sentimental and Heightened scale, similar to those in a small psychopathology population
(Rghder et al., 2019). The PCEQ-Revised (Rghder et al., 2024) combines items from both
scales into a single Anxious Hyper-activation scale. In a non-clinical sample of 300 Danish
women, this scale yielded moderate mean scores. These findings suggest that the observed
scores in the current study may be typical, but further research with the revised scale is

needed to confirm this hypothesis.

The lowest scores in our sample were for Discourages Closeness and Helplessness and Out of
Control subscales. Helplessness scores closely resembled those of control groups in Rghder
et al.”s (2019) study. Furthermore, Rghder et al. (2024) found that higher Helplessness
scores were uniquely predicted by low-quality, low-intensity prenatal attachment styles,

measured by the MAAS (Condon, 1993). Interestingly, Kelmanson (2024) reported that in a
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sample of mothers pregnant after loss, one third of mothers exhibited caregiving styles

characterised by low quality and intensity, suggesting a different pattern from our findings.

Low scores on the Discourages Closeness scale are surprising, as prior research suggests
mothers pregnant after loss often use strategies to emotionally distance themselves from
their baby (Mills et al., 2014). However, recruitment was primarily conducted through
charity web pages and support groups, suggesting the sample may skew towards individuals
who are more help-seeking, which may be reflected in the caregiving expectations we see in
this sample. Despite attempts to recruit through maternity clinics, only one participant was
enrolled this way. This could reflect the sensitive nature of the topic and the possibility that
those who employ more emotionally distancing strategies may be less inclined to take part,
and therefore are not represented in the sample. Furthermore, research has struggled to
support the Discourages Closeness scale within the five-factor PCEQ, suggesting it may not
fully capture this construct (Rghder, 2019). Future research on the original PCEQ’s factor

structure in a normative UK sample is recommended to address construct validity concerns.

Deprivation and Social Support

Living in areas of greater deprivation was found to significantly predict higher Commitment
and Enjoyment scores. This finding was unexpected, as previous research has indicated that
higher deprivation is typically associated with insecure attachment styles in adults (Van
lJzendoorn & Bakermans-Kranenburg, 1996). Mothers in highly deprived areas are more
likely to face increased stressors such as violence, housing instability, and economic
hardship, factors that are believed to impact attachment and impair a caregiver’s ability to
be emotionally available and responsive to an infant’s needs (Bradley & Corwyn, 2002). A
post hoc analysis did not reveal significant differences between deprivation quintiles. The
findings may reflect social desirability influencing responses to the Commitment and
Enjoyment scales, as suggested by Rphder et al. (2024). However, it is worth noting that the
collective sample was highly educated and reported strong social support. Research shows
maternal education in deprived areas predicts greater closeness, support, and satisfaction in
mother-child relationships (Rawatlal et al., 2015). Furthermore, Chen and Miller (2012)

argue that deprivation doesn’t always lead to poorer outcomes, as resilience can emerge
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through exposure to positive caregiving figures who model emotion regulation and

trustworthiness during times of stress.

George and Solomon (2008) suggest that the quality of support a mother experiences during
moments when her own threat system is activated, plays a critical role in shaping her
internal working model of caregiving. This aligns with our findings, where greater social
support predicted higher Commitment and Enjoyment, while lower support predicted higher
Discourages Closeness expectations. In light of the overall high levels of social support
observed in this sample, it is possible that individuals from more deprived areas may have
benefited from unique opportunities to develop resilience, facilitated through their own
positive experiences of care and support. Such experiences may have contributed to the
formation of an internal caregiving framework that prioritises protection and comfort for

their baby, even in the context of adversity.

Trauma, Grief and Anxiety

The literature links pregnancy loss with poorer mental health outcomes. In this sample,
mean scores reflected mild to moderate trauma, grief, and anxiety. Despite these findings,
we did not observe any evidence to suggest that mental health predicted caregiving
expectations, with the exception of anxiety, which was found to significantly predict
Helplessness and Out of Control expectations. This aligns with research that’s found limited
interaction between mental health and prenatal attachment (Armstrong, 2002; Beauquier-
Maccotta et al., 2022; Branjerdporn et al., 2021; ).After accounting for pregnancy and
demographic variables, anxiety predicted Helplessness and Out of Control caregiving
expectations. Similarly, Rghder et al. (2024) found trait anxiety predicted Helplessness
expectations in a non-clinical sample. This caregiving style reflects difficulty regulating
emotions when responding to a child's needs, with behaviour often appearing “threatened
or frozen” (Solomon & George, 2011). These findings suggest that anxiety experienced
during pregnancy, and perhaps its impact on emotional well-being, attention, and cognitive
processes, may disrupt the expected psychological transition from seeking care for oneself

to providing care for a child.
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Time Between Pregnancies

A shorter interval between pregnancies predicted higher Helplessness and Out of Control
caregiving scores. Women who have experienced pregnancy loss often feel powerless and
uncertain about carrying a pregnancy to term (Wojnar et al., 2011). Becoming pregnant
again shortly after such an experience may not provide sufficient time for emotional
recovery, leaving mothers feeling less in control and more worried about the possibility of
another loss. Conversely, longer intervals between pregnancies were associated with
increased Role Reversal and Merged and Discourages Closeness expectations. Similar to
conceiving “too soon” following a loss, extended time to conceive may heighten uncertainty
about the feasibility of carrying a pregnancy to term, potentially leading to emotional
distancing strategies (Mills et al., 2014). Furthermore, the emotional difficulties
encountered during prolonged attempts to conceive, may intensify the perception that
having a child will fulfil unmet emotional needs and may influence caregiving expectations.
Qualitative research would be beneficial to explore how length of time to conceive shapes

caregiving expectations.

Previous Living Children

Having more children was linked to lower scores on the Discourages Closeness and Helpless
and Out of Control caregiving scales, supporting findings by Rghder et al. (2024) and Yilmaz
and Beji (2013). This suggests that prior motherhood experience may serve as a protective
factor, likely providing an established caregiving framework and greater confidence

compared to first-time mothers.

Sentimental and Heightened Caregiving

None of the demographic, pregnancy, or psychological variables significantly predicted
Sentimental and Heightened caregiving scores, contrasting with research which has found
anxiety to predict Anxious-Hyperactive caregiving (Rghder et al., 2024). The findings suggest
that factors not captured by the present study may more strongly influence these caregiving

expectations in individuals with a history of loss.

Strengths and Limitations
A key strength of this study is its focus on caregiving expectations in individuals with prior

pregnancy loss, offering a more meaningful psychological construct than “prenatal
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attachment,” as caregiving expectations can predict postpartum attachment (Solomon &
George, 2011). Additionally, the current study has attempted to identify predictors of
specific caregiving expectations, providing valuable insights into how factors such as trauma,
grief, anxiety and social support might shape these constructs. This offers a more nuanced
understanding that can inform potential intervention to enhance psychological wellbeing for

both mother and child.

This study has several limitations. The relatively small sample size limited our ability to meet
the requirements of the a priori power calculation, reducing the generalisability of the
findings and increasing the likelihood of a type Il error. The sample was homogenous:
predominantly white, highly educated mothers from lower-deprivation areas. This lack of
diversity makes it challenging to generalise the findings to the wider population, particularly
to individuals from more deprived areas or different ethnic backgrounds. Furthermore, the
recruitment strategy may have over-represented help-seeking individuals and under-
represented those who use emotional distancing strategies, further limiting generalisability.
We primarily recruited participants via the internet, which proved more effective than in-
person recruitment; however, this method has several limitations. Although we clearly
stated our inclusion criteria in participant facing materials and embedded relevant screening
guestions in the demographic questionnaire, the nature of internet recruitment meant we
could not fully verify that all participants met these criteria. Additionally, reliance on
internet-based recruitment may have excluded individuals without internet access,

potentially leaving out those from higher deprivation areas.

Future Research and Recommendations

In addition to including participants from more diverse populations and recruitment
settings, future research would benefit from adopting alternative methodological
approaches to deepen the understanding of prenatal caregiving expectations following
pregnancy loss. For instance, adopting the recent PCEQ-Revised (PCEQ-R; Rphder et al.,
2024) or using a longitudinal approach to track caregiving expectations across pregnancy
and into early infancy, which would provide valuable insights into how the caregiving system
evolves and how this later relates to the parent-infant relationship. Furthermore, employing

gualitative methods could capture the complexity and contextual nuances of prenatal
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caregiving expectations in a way that quantitative measures may overlook. Given the limited
number of significant predictive factors identified in this study, qualitative research may
help uncover unanticipated themes, shedding light on previously unidentified risk and

protective factors.

Another way to conceptualise the psychological shift that occurs during pregnancy is
through the framework of matrescence (Raphael, 1973). Matrescence describes a
developmental transition, similar to adolescence, in which a person undergoes
psychological, emotional, and social changes as they become a mother. While this theory
overlaps with the caregiving system, it offers a broader perspective by capturing the internal
and contextual experiences that accompany the transition to motherhood and the
transformation of identity. This identity shift continues to evolve across the lifespan (e.g., as
children transition from infancy to adulthood) and is influenced by the socio-cultural
expectations of what it means to be a "good mother," along with the inner struggles of
embracing or resisting these norms. Matrescence acknowledges the internal complexity that
accompanies the prioritisation of caregiving, including the grief of letting go of a former
identity and the challenge of balancing multiple roles (mother, partner, friend, professional).
Additionally, it normalises the spectrum of emotional experiences that accompany
motherhood, including uncertainty, depression and ambivalence. Therefore, matrescence
could provide an important lens for understanding how the broader psychological transition

to motherhood can shape, and potentially disrupt, the caregiving system.

This perspective is particularly relevant in the context of pregnancy after pregnancy loss.
Societal attitudes toward pregnancy loss, such as silence, blame, and the expectation to
"move on and try again", might further complicate a mother’s sense of self and her
perception of being a "good" mother. The societal expectation to feel only joy in a
subsequent pregnancy may create inner conflict, guilt, and anxiety about fully embracing
maternal identity after loss, potentially influencing caregiving expectations and behaviours.
Future research that considers how matrescence, the caregiving system, and pregnancy loss
intersect, may offer deeper insight into how prior loss shapes the psychological transition to

motherhood and caregiving in subsequent pregnancies.
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While further research is needed to expand on our findings, the study highlights important
implications for pregnancy services. Recent policy developments have acknowledged the
connection between pregnancy loss and maternal well-being, leading to recommendations
for routine mental health screening to ensure appropriate support (NHS Scotland, 2025). In
line with this, healthcare providers should also recognise previous pregnancy loss as a risk
factor when caring for expectant mothers, particularly those without living children and
with poor social support. Clinicians should remain attentive to potential challenges in the
developing mother-foetus relationship, as early identification of difficulties could enable
timely interventions, fostering more holistic care not only for the mother, but also for her

growing child.

Conclusion

In summary, this study is the first to examine caregiving expectations in pregnant mothers
who have experienced previous loss. The findings are indicative of expectations that reflect
organised caregiving behaviours, particularly those that are related to balanced and
anxious-overactive caregiving. The findings highlight the significant roles that social support,
anxiety, deprivation, children and the timing of subsequent pregnancies play in shaping
caregiving expectations, and the limited effect of trauma and grief. However, the small,
homogenous sample and potential recruitment bias suggest that further research,
particularly with more diverse populations, is needed to validate these findings and provide

further insight.
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Appendices

Appendix 1.1 — Search Strategies

CINAHL via EBSCOhost.

Limiters/Expanders:

Expanders — Apply equivalent-subjects

Search modes — Boolean/Phrase

Search string:

S1. (MH “Abortion, Spontaneous”) OR (MH “Abortion, Habitual”) OR (MH “Pregnancy Outcomes”)
S2. (MH “Perinatal Death”)

S3. Tl ((“pregnancy loss*” or miscarriage or “spontaneous abortion*” or “planned abortion*” or
stillbirth or stillborn or “perinatal death*”))

S4.51 ORS2 OR S3
S5. (MH “Attachment Behaviour”) OR (MH “Prenatal Bonding”)

S6. (MH “Mother-Child Relations”) OR (MH “Mother-Infant Relations”) OR (MH “Parent-Child
Relations”)

S7. Tl ((attachment or bond* or connection or relationship or mother-foetus or mother-fetus or
mother-infant)) OR AB ((attachment or bond* or connection or relationship or mother-foetus or
mother-fetus or mother-infant))

$8.55 OR S6 OR 57

S9. TI( ((“next” or “subsequent”) n2 (pregnan* or child*)) ) OR AB ( ((“previous” or “next” or
“subsequent”) n2 (pregnan® or child*)) )

510. S4 AND S8 AND S9

APA Psycinfo via EBSCOhost.

Limiters/Expanders:

Expanders — Apply equivalent-subjects

Search modes — Boolean/Phrase

Search string:

S1. DE “Induced Abortion” OR DE “Spontaneous Abortion”

S2. Tl ((“pregnancy loss*” or miscarriage or “spontaneous abortion*” or “planned abortion*” or
stillbirth or stillborn or “perinatal death*”)) OR AB((“pregnancy loss*” or miscarriage or
“spontaneous abortion*” or “planned abortion*” or stillbirth or stillborn or “perinatal death*”))
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S3.51 ORS2.

S4. DE “Attachment Disorders” OR DE “Attachment Style” OR DE “Attachment Behavior” OR DE
“Attachment Theory”

S5. DE “Mother Child Communication” or DE “Mother Child Relations”

S6. Tl ((attachment or bond* or connection or relationship or mother-foetus or mother-fetus or
mother-infant)) OR AB ((attachment or bond* or connection or relationship or mother-foetus or
mother-fetus or mother-infant))

S7.54 OR S5 OR S6

S8. TI( ((“next” or “subsequent”) n2 (pregnan* or child*)) ) OR AB ( ((“previous” or “next” or
“subsequent”) n2 (pregnan® or child*)) )

S9. S3 AND S7 AND S8

Web of Science via Clarivate

Search string:

1.

TS=(“pregnancy loss*” or miscarriage or “spontaneous abortion*” or “planned abortion*” or
stillbirth or stillborn or “perinatal death*”) and Preprint Citation Index (Exclude — Database)

TS= (attachment or bond*or connection or relationship or mother-foetus or mother-fetus or
mother-infant relationship)

TS= ((“previous” or “next” or “subsequent”) NEAR/2 (pregnan* or child*)) and Preprint
Citation Index (Exclude — Database)

#1 AND #2 AND #3 Preprint Citation Index (Exclude-Database)

Embase via Ovid

Search string:

1.

first trimester abortion/ or legal abortion/ or recurrent abortion/ or imminent abortion/ or
selective abortion/ or abortion/ or surgical abortion/ or second trimester abortion/ or
previous abortion/ or induced abortion/ or spontaneous abortion/ or incomplete abortion/
or third trimester abortion/ or inflammation-induced abortion/ or septic abortion/ or
medical abortion/ or therapeutic abortion/ or hormonal abortion/ or complete abortion/

stillbirth/
perinatal death/ or fetus death/

(“pregnancy loss*” or miscarriage* or “spontaneous abortion*” or “planned abortion” or
stillbirth or stillborn or “perinatal death*”).ti,ab.

lor2or3or4d

emotional attachment/
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9.

10.

11.

mother child relation/

(attachment or bond* or connection or relationship or mother-foetus or mother-fetus or
mother-infant). ti,ab.

6or7or8
((“previous” or “next” or “subsequent”) adj2 (pregnan* or child*)).ti,ab.

5and 9 and 10

Medline via Ovid

Search String

1.

2.

8.

9.

10.

Abortion, Habitual/ or Abortion, Spontaneous/ or Abortion, Criminal/ or Abortion, Induced/
Stillbirth/
Fetal Death

(“pregnancy loss**” or miscarriage* or “spontaneous abortion*” or “planned abortion” or
stillbirth or stillborn or “perinatal death*”).ti,ab.

lor2or3or4d
Mother- Child Relations/

(attachment or bond* or connection or relationship or mother-foetus or mother-
infant).ti,ab.

6or7
((“previous” or “next” or “subsequent”) adj2 (pregnan* or child*)).ti,ab.

5and 8 and 9
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Table 1.1

Summarv of Cross-sectional Studies

Appendix 1.2

Age of Mother
Pregnancy (vears) Pregnancy Loss Current Relationship Other Mental
Study Country Ethnicity N . Pregnancy Health Results
Group/s Characteristics Measure
Stage Outcomes
1% SD
Pregr!ancy loss 16 315 N/a Se‘cond.trlmester )
history miscarriage; Comparison of PAI Scores Between Loss Exposure Groups:
Stillbirth; Early- Loss group PAI M (SD): 54.68 (14.36)
’::;‘:L‘t’;g UsA Not neonatal death. f:fr Z”d or PAI Anxiety: POQ Control PAI M (SD): 64 (8.114)
reported No further R Mdiff: 9.32. p=.0482
(1998) . ) trimester
Without loss 15 26 N/a information on
proportion of Summary: The loss group had significantly lower PAI scores than the control group.
sample.
Comparison of PAI Mean Scores Between Loss Exposure Mothers:
Pregnancy loss Loss mothers PAI: M (SD) = 56.53 (12.2).
history - mothers 40x2 32.7 55 First Pregnancy mothers: M (SD) = 58.76 (9.1).
and fathers) Successful pregnancy mothers: M (SD) = 60.23 (7.7)
Mean difference
Pregnancy loss — first pregnancy group = -2.23, d= 0.22 (small effect size)
Pregnancy loss — successful pregnancies = -3.7, d=0.36 (small effect size).
Caucasian — First pregnancy
Armstrong 90% (no loss history) - 33x2 29.7 5.6 Loss at any stage Depression: Summary: PAl scores were lowest in the loss group. However, all PAI differences between mothers reported to be insignificant. p value not
(2002) USA mothers and of gestation. Second PAI CES-D. reported.
Other - 10% fathers M(SD)=22.6 trimester
(details not (12.3) weeks Anxiety: POQ Loss Fathers PAl Mean Scores:
reported) M (SD)=51.85 (9.1)
History of Mean difference
successful (Loss mothers — Loss fathers) = 4.68. d= 0.43 (small — moderate).
pregnancies (no 30x2 295 5.0 Fathers in the loss group had lower PAI scores. However, reported to be insignificant. p value not reported.
loss history) —
mothers and Additional Correlates of PAI:
fathers
For all parents and exposure groups, PAl scores increased as gestational age at time of interview increased (r=0.32, p = .004.)
. o Trauma: IES.
. White —95% Pregnancy loss L(;ss at ar1y stage S ; A voa No significant difference in PAI between parents (see above).
rmstrong o of gestation. econ nxiety: X
(2004). USA Ztehtea:I; :o/nt moftaht(:‘::nd 40x2 326 46 M(SD)=22.6 (12.3) trimester PAI Multiple regression models to investigate whether IES scores, gender, IES x gender interaction were predictive of PAI. Reported to not be
reported) weeks Depression: significant. No statistical data provided.
CES-D
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Caucasian —

80%
Pregnancy loss

At any stage

Comparison of MAAS Subscale Means Between Loss Exposure Groups:
Loss group: MAAS Quality M (SD) = 49.5 (3.63)

history 41 30.13 4.97 of gestation Control: MAAS Quality M (SD)= 51.35 (3.16)
Othelf— 20% ’ Adult Mdiff: 1.85, p = .77, d= 0.54 (moderate effect size)
(details ")Ot Loss group: attachment:
reported . . ;. -
Foetal loss 320 Range: 25— ASQ. Loss group: MAAS Int?n5|ty M (SD)=27.62 (5.41)
R Control: MAAS Intensity M (SD)= 28.7 (4.6)
weeks gestation. 33 weeks; Mental Health:  Mdiff: 1.08, p=.77, d=0.22 (small effect size)
Branierdbor Neonatal death M (SD) = M:I 3’38 ealth: 208, p=. 47, 6= 0.
jercp ‘ <28 days of life. 28.90 (2.15). : ! ) ) i )
n etal. Australia Further MAAS Summary: MAAS Quality and Intensity scores are lower in the loss group compared to control. The Quality subscale had a moderate effect size
(2021) . . . X Sensory Profile: while the Intensity (subscale) had a small. However, neither were significant.
Caucasian — information of the Without 3 N X X
AASP. Differences in total MAAS scores between groups was not investigated.
82% sample not loss:
ided R 013 -
oth 18% Without loss 67 30.12 4.19 provice 4in6g0e Infant Additional Correlates of MAAS:
dt telfl t° ) s: development — MAAS was not significantly correlated with any adult psychological outcomes.
(detals no M Bayley Il MAAS Quality of Attachment was positively correlated with Bayley Il “adaptive behaviours”, r= .40, p= < .05.
reported). M (SD)=
33.06 (6.48) ) ) ) . ) . ) _ - )
Regression analysis revealed that while quality of attachment predicted Bayley Ill “adaptive behaviours”, the addition of perinatal loss was not
significant, 6=0.01, S.E= 8.66 (F, R% and p values of this model was not reported).
Loss before 20 Resilience: CD- % 54.8(12.3
weeks of RISC. (D)= 54.8(12.3)
gestation.
Any stage of Partner PAI Score Correlates
Chemouny gestation. subport: Not knowing the sex of the child led to higher PAl scores (F = 15.9, p<.001, partial n2=0.153.
and France Not Pre.gnancy loss 267 30.84 246 Loss before 12 Range: 2- 40 PAI M:ﬁtal lSupport No significant differer?ce in‘PAI according to medical miscarriage management, number of miscarriages and length of time between the current
Wendland reported history only weeks. M= ) . pregnancy and the miscarriage.
weeks: N= 206 Questionnaire
(2024) Loss at 12 weeks: 21.1 weeks,
Ne 32 : SD=9.51 Bod Better body image was positively correlated to PAI, r=0.240, p= <0.001. Greater partner support was positively correlated to PAI, r=0.194, p<
L(;ss after 12 ox zrience 0.01. PAI was not significantly correlated with resilience (statistics not provided). Sense of control was positively correlated to PAI, r=0.222, p
s: N=29 qutionnaire <0.001. PAI was not significantly correlated to number of losses, r=0.05, p= >0.5. PAl was positively correlated to gestation, r= 0.471, p<0.001.
weeks: V= q PAI was negatively correlated to maternal age, r=-0.206, p<0.001
. : Comparison of MAAS Total and Subscale Mean Scores Between Loss Exposure Groups:
Elective abortion
up to 14 weeks: (L:oss gr:):ApZAIWSAAS tI(;;alsl\g (53;;37.9366( 10.9)
N=8; M (5D) =7.63 A/?;‘tréo 12 t(:)t; d= ({J oi; i a )ff i
(2.2) weeks iff: 0.12, p >.05, d= 0.l (minimal effect size)
Therapeutic L MAAS Quality M (SD): 35.96 (5.5)
A ) 0ss group uality : 35. .
abortion: N=36; M Anxiety and N
Pregnancy loss 9% 298 4.01 Any stage of nxie y.an No Loss MAAS Quality M (SD): 37.14 (3.69)
history (SD) =24.56 (7.14) depression: ) g
pregnancy. Mdiff: 1.18 , p> .05, d= 0.25 (small effect size)
weeks HADS
Miscarriage: N=27 Weeks
. Not . M(SD)=22.4 i : 24.57 (6.
Gaudet et al France o M (SD)=12.48 (SD) MAAS Grief: PSG Loss group MAAS Int§n5|ty M (SD): 24.57 (6.03)
(2010) reported (7.54) weeks (10.24) No Loss MAAS Intensity M (SD): 23.55 (4.76)
: k Mdiff: 1.02 p >.05, d=0.18 Il effect si
Stillbirth: N=17; M V€S Adaption to iff: p>05, (small effect size)
SD)=26.59 (7.12 Pregnancy:
f/veéks ( ) PSE%I 4 Summary: MAAS Total scores and Quality scores were lower in the loss group compared to the control group, however this difference was
Neonatal death up small and not significant. MAAS Intensity scores were higher in the loss group compared to the control group. Again, this was not significant.
to6d Id: N=8;
° ays- ° MAAS Correlates:
Without loss 74 27.0 4.07 M (D) birth and N

loss 36.63 (5.99)
weeks

Those aware of gender had greater attachment. (t (94) = -2.42; p<.05). Attachment was higher in pregnancies that were further along (F (2, 93)
=5.39; p<.01). Prenatal attachment negatively correlated with perinatal grief (r=.31; p<.01) and depression (r=-.36; p<.01). Those who had
experienced neonatal loss had lower MAAS Intensity (t (94) =-2.09; p<.05) compared to other experiences of loss. Attachment intensity was
negatively correlated with anxiety symptoms (r=-.21; p<.05).
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Regression analysis
HADS, PSEQ, PGS scores, and stage of pregnancy predicted Quality of attachment in the loss group, explaining 51.6% of the variance (F (5, 90) =
19.18, p <.0001, R?=.52). Anxiety (6 = 0.00, p = .99) and grief (6 = -0.04, p = .67) were not significant predictors.

A regression analysis showed that HADS, PSEQ, PGS scores, and stage of pregnancy predicted prenatal attachment Intensity in the loss group,
explaining 32.6% of the variance (F (5, 90) = 8.68, p < .0001, R? = .33). Depression (8 = -0.05, p = .66) and grief (6 = -0.14, p = .27) were not
significant predictors.

Previous
experience of

Any stage of

MAAS Mean Scores:

MAAS Total M (SD): 79 (12)

MAAS Quality M (SD): 51 (6)

MAAS Intensity M (SD): 28 (7)

MEFA style:
Low quality — Low intensity: 32%; High quality — High intensity: 40 %; High quality — Low intensity: 20%; Low quality — High intensity: 8%

Regression Analysis:

A hierarchical multiple regression identified predictors of MAAS Quality.

Stage 1: maternal age, gestational age, previous abortions, parity, maternal education, and marital status. The overall model F (6, 93) =3.30, p =
.005, AR? = .18 (medium effect size). Only gestational age was individually significant (6 = -0.43, t (100) = -3.99, p < .001).

miscarriage <22 pregnancy. Stage 2: the addition of TMAS scores accounted for an additional 17% of the variance (AR? = .17), resulting in a significant change (F (1, 92) =
Kelmanson Russia Not Pregnancy loss 100 31.0 88.0 weeks. Range: 5- Range: 4 - MAAS Anxiety: TMAS. 24.41, p < .001). The overall model R?increased to 0.35, indicating a large effect size.
(2024) reported history 18 weeks. 35 weeks. 7 !
Median: 13 weeks x::lzb' 12 A hierarchical multiple regression identified predictors of MAAS Intensity.
Stage 1: maternal age, gestational age, previous abortions, parity, maternal education, and marital status. The model was significant, F (6, 93) =
3.05, p =.009, explaining 16% of the variance (AR?= .16, p = .009). Only parity was individually significant (6 = 0.70, t (100) = 3.32, p =.001),
with the primipara group showing higher intensity.
Stage 2: Addition of TMAS scores explained additional 2% (AR? = .02) of variation. Change in R? was insignificant: F (1, 92) = 1.33, p =.251. The
overall model had medium effect size (R?=0.18).
ANCOVA:
When adjusted for gestational age and parity, MFA style significantly predicted TMAS (F (3,91) = 5.841, p =.001.)
MFA style significantly predicted anxiety levels: anxious or ambivalent preoccupation had the highest levels of anxiety, while those with a
positive quality of attachment but low preoccupation had the lowest. The effect size of the found association was moderate (€2 = 0.20)
Pregr!ancv loss 50 24.89 422 Tl‘1ird MFAS Subscale Means Between Loss Exposure Groups:
history Foetal loss at any trimester.
stage of Loss group: Differentiation: Loss group= 78.25; Control= 83.21.
pregnancy: N=39. M (SD) = Role Taking: Loss group= 78.43; Control = 79.12.
Mehran et Not Abortion (no 34.6 (3.9) Giving of self: Loss group= 73.5; Control= 73.8.
al. (2013) Iran reported further definition weeks. MFAS N/a Attribution of characteristics: Loss group = 59.91; Control= 63.8.
Without loss (first 50 27.26 47 given): N=14. Interaction with foetus; Loss group= 60.8; Control= 62
pregnancy) Infant loss (no Without
further definition loss: M (SD) Across all categories except giving of self, the loss group scored lower than the control group. No significant differences reported between any
given): N =12. =32.7 (3.76) of the categories except differentiation of self from foetus which was lower in the loss group. Statistical data not provided, including p values.
weeks. Effect sizes could not be calculated.
First MEFAS Total Means Between Loss Exposure Groups:
, " . Loss before 24 antenatal Loss group M (SD) =45.1 (5.1)
ZA’\(A;OII:(Z)H Ireland rep’\:::ied Preghr:tn:r\;loss 28 31'50 49 weeks. No further visit. MFAS Stress: PSS Control M (SD) = 47.2 (6.7)
information given. M(SD)=12.3 Mdiff =2.1, p=0.149, d= 0.35 (small effect size)
(21)
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Without loss

51

Summary: MFAS scores are lower in the loss group, although this is small and not significant.

Regression Analysis:

A hierarchical regression identified predictors of MFAS, including parity, maternal age, and pregnancy intention. Pregnancy intention
significantly predicted MFAS after controlling for age and parity (6 = 4.5, 95% Cl [1.2, 7.9], p = .008). The model had an adjusted R? of 0.082. The

F-statistic and p-value for the overall model were not reported.

Smorti et al.
(2020)

Italy

Not
reported

Previous elective
abortion

Previous
therapeutic
abortion

23 36.04 5.88

11 39.54 5.33

Elective or
therapeutic
abortion.
Exclusion criteria
is miscarriage or
stillbirth.

No further

information given.

Third
trimester (>
32 weeks).
Further data

not
provided.

Trauma: CES

Comparison of PAI Construct Scores Between Exposure Groups
Differentiation:

Elective abortion M (SD)= 12.48 (2.35)

Therapeutic abortion M (SD)= 13.54 (1.97)

Mdiff = 1.06, p=0.203, d=0.49 (moderate effect size)

Affection:

Elective abortion M (SD)= 16.39 (2.46)

Therapeutic abortion Affection M (SD)= 18.45 (2.11)
Mdiff=2.06 p= 0.023 d=0.9 (large effect size)

Fantasy:

Elective abortion M (SD)= 5.65 (2.64)
Therapeutic abortion Fantasy M (SD)=8.09 (2.07)
Mdiff= 2.44 p=0.011 d= 1.02 (large effect size)

Sensitivity:

Elective abortion M (SD)= 12 (2.59)

Therapeutic abortion Sensitivity M (SD)= 14.27 (1.74)
Mdiff=2.27, p= 0.013 d=1.03 (large effect size)

Interaction:

Elective abortion M (SD): 13.74 (3.39)

Therapeutic abortion Interaction M (SD): 15.82 (3.37)
Mdiff: 2.08 p=0.103 d= 0.62 (moderate effect size)

Summary: Across all subscales, the Therapeutic Abortion group scored higher than the Elective Abortion group. However, only Affection,

Fantasy and Sensitivity were significant.

Yilmaz and
Beji (2013)

Turkey

Not
reported

Previous loss
history

Without Loss

128 29.93 5.07

214 28.02 5.18

Pregnancy loss.
(Not defined).
No further

information given.

20+ weeks.
Further data
not
reported.

Depression:
CES-D.

Coping with
stress: Ways of
Coping
Inventory

Comparison of Total PAl Mean Scores Between Loss Exposure Groups

Loss group M (SD)= 60 (10.43)
Control M (SD)= 61.14 (9.93)
Mdiff = 1.14, p= 0.314, d= 0.11 (small effect size)

Summary: PAl scores were lower in the loss group, however this was a small difference and not significant.

PAl Correlates

In the loss group, PAI was higher in those with living children than without.
Mdiff: 3.88, p= 0.035, d= 0.38 (small effect size).

Did not investigate whether psychological variables predicted PAI.
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Appendix 1.3
Table 1.2

Summary of Observational Cohort Studies

Age of Mother

Pregnancy Other Mental
Participant (Years) P L Relationshi
Study Country Ethnicity articipan regnanq( ('>ss Stage at Time Points elationship Health Results
Group/s Characteristics N Measure
Baseline Outcomes
1% SD
PAIl scores in Loss group over time:
T1 M (SD) = 46.3 (11.5)
T2 M (SD) = 55.4 (10.2)
T3 M (SD)=58 (10.1)
T2-T1:
History of " "
Mdiff=9.1, p=.003, d= 0.515 (medium
medical 25 336 2.6 i P ( )
termination 13-72:
Mdiff= 2.7, p= 0.235, d= 0.256 (small)
T3-T1:
) Post-Traumatic Mdiff=11.8, p<.001, d=1.08 (large)
3 x during
. Stress: PCLS.
Medical pregnancy. PAI scores in control group over time (SD not reported):
Beauquier termination for T1M=55.4
- foetal abi lit T1: 20 week 2 M=52.1
Maccotta et France Not reported oetatabnormality 20 weeks weeks PAI Depression: 13 %— 25
al. (2022 EPDS
( ) M (SD)=24.8 (5.9) T2: 27 weeks
weeks . Mdiff of PAI scores between the loss and control group over time:
Anxiety: STA T1=9.1, p=.039
T3: 35 weeks . =2.4,p=.
Grief: scale PGS T2=3.3, p= 272
T3=7, p=.092
“Low risk”
reference N/a N/a N/a Summary: PAl scores were significantly lower in the loss group than the control group at T1. Although, PAI scores were lower in the
group loss group at T3, this was not significant. PAl scores were higher in the loss group at T2, however again, this was not significant. Within

the loss group, PAI scores increased over time however it appears that this is not in a steady fashion.
Other variables

At T1, those subjects in the loss group with PGS scores over the clinical threshold had significantly lower prenatal attachment: M (SD)
36.2 (12.3) vs. 49.6 (10.1), p = 0.022.

There was no significant correlation between PAI scores and STAI-SA, PCLS or EPDS at any time.
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Tsartsara
and
Johnson
(2006)

UK

Not reported

Loss group

Without loss

10

25

30.4

6.1

Miscarriage (loss

up to 24 weeks).

M(SD) = 10.4 (2.8)
weeks.

Exclusion criteria:
a “sole history” of
still birth/
neonatal death or
elective abortion.

First trimester.

Range: 8 —12
weeks.

M (SD) = 10.4 (
1.2)**

T1: 1st
trimester

T2: 3rd
trimester

MAAS

Anxiety:
Pregnancy
outcome
questionnaire
(POQ)

MAAS Total Mean Scores at T1:

Loss M (SD): 65.9 (10.4)

Without loss (SD): 70.8 (10.3)

Mdiff: 4.9, p= .208, d=0.47 (medium)

MAAS Quality Mean Scores at T1:
Loss M (SD): 37.6 (5.9)

Without loss M (SD): 41.5 (6.6)

Mdiff: 3.9, p=.119, d= 0.62 (medium)

MAAS Intensity Mean Scores at T1:

Loss M (SD): 25.1 (4.2)

Without loss (SD): 25.2 (4.4)

Mdiff: 0.1, p=.9, d=0.023 (minimal effect)

MAAS Total Mean Scores at T2:

Loss M (SD): 80.8 (3.1)

Without loss (SD): 78.5 (10.2)

Mdiff: 2.3, p=not reported, d=0.31 (small)

MAAS Quality Mean Scores at T2:

Loss M (SD): 46.4 (1.1)

Without loss (SD): 44.7 (4.8)

Mdiff: 1.7, p= .459, d=0.49 (medium)

MAAS Intensity Mean Scores at T2:

Loss M(SD): 29.6 (2.8)

Without loss M(SD): 29.5 (6.0)

Mdiff: 0.1, p= .987 d=0.021 (very small)

* Two different sets of results were reported for T1. The reason for this is unclear. The results are presented as they are in the report.

MAAS total Mdiff between T1 and T2 in the Loss Group:
T1 M(SD) = 58.4 (6.3)

T2 M(SD) = 80.8 (3.1)

Mdiff=22.4 p= .05, d=4.51 (very large)

MAAS Quality Mdiff between T1 and T2 in the Loss group:
T1M(SD)=33.2 (3.2)

T2 M(SD)= 46.4 (1.1)

Mdiff=13.2, p= .002, d= 5.51 (very large effect)

MAAS Intensity Mdiff between T1 and T2 in the Loss group:
T1M(SD) = 22.6 (3.4)

T2 M(SD)=29.6 (2.8)

Mdiff=7, p=.035 ,d=2.25 (large)

Summary: At time 1, the loss group scored lower than the control group in all MAAS constructs, however no difference was significant.
At T2, the loss group had higher total and quality scores, but there was no difference in intensity scores compared to the control
group. Again, this was not significant. In the loss group, MAAS total, quality and intensity scores significantly increased over time.
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Appendix 1.4

Table1.3

Summarv of Quasi-Experimental Cohort Studies

Other
. Age of Mother . .
- Comparison Pregnancy Loss Pregnancy Stage at N . Relationship Mental
Study Country Ethnicity N (Years) . ) Time Points Results
Groups Characteristics Baseline Measure Health
Outcomes
M SD
Comparison of MFAS Scores:
Pregnancy
adaption Intervention T1 M (SD) = 66.25 (15.33)
i i Intervention T2 M (SD) = 75.75 (14.4,
intervention 28 27.19 4.05 Previous foetal Md,‘f}l— 9'5 . 00(1 ) ( )
or neonatal T1: Pre TP
death intervention.
(gestational 14 to 20 weeks Gestation 14- Control T1 M (D)= 59.93 (22.1)
8 ’ Control T2 M (SD)= 60.81 (15.9)
time frame not 20 weeks. Adaption to Mdiff=0.88 p= 231
Baghdari et Iran Not specified) No further MEAS e pnanc ) =0.e8p=.
al. (2016) reported within the last 5 information reported. T2: Post pregl v .
. . PSEQ Intervention Change M(SD)=9.32 (0.93)
years. intervention.
Control Change M (SD) = 0.88 (6.54)
No further data Gestation age .
Contro.l 27 25.86 355 ] Mdiff= 8.44, p< .001
Intervention on recruited not reported. X . L X .
sample Summary: In the intervention group, the MFAS scores significantly increased by a large amount. The MFAS scores in the
P control group did not change.
Other variables:
Age was negatively correlated to MFAS scores, r=-0.413, p= 0.002
Caucasian: Estimated Mdiff in MAAS Subscales between Intervention and Control Conditions, Between Time 2 and 3:
88% Nursing
At least Bef 18 k
Intervention 13 323 4.94 ::/Sio:::e N OZtati:;ee © T1: “Baseline” (Controlling for: time 1 outcomes, gestational age at time 1, obstetrical history, time of loss and correlations induced by
African miscpalrria e, still Nursii Intervéntion (M gestation Anxiety: PAS repeated measures)
Cote American: birthgorl M(SD)—g 13.84 (3.34) age of 14.2 and STXI Quality: Mdiff = 4.73, 95% Cl -29.89,39.36-, p = .775
Arsenault 4% neonatal loss. Contr(; Int'erven'tion' weeks). Depression: Intensity: Mdiff = -0.27, 95% C1 -2.25,1.72-, p = 780
USA : Ti 2:22 t MAAS : Global: Mdiff = -0.04, 95% Cl -1.17,1.08-, p = .937
etal. o M(SD)= 14.8 (4.23). ime ° CES-D ° P
Hispanic: 24 weeks
(2014) Range: 4 -39 . Self- . . . . " . .
4% Control weeks gestation. Mastery: PM Summary: The intervention group scored higher in the MAAS quality construct compared to the control intervention,
Intervention 1 306 38 : Time 3:32 to v: however this was not a significant difference. There was no difference between the intervention group and control in
Other: 4% 34 weeks Intensity and Global MAAS scores.
Mode: 6 weeks .
gestation
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Note: Maternal-foetal attachment scale (CMFAS); Maternal Antenatal Attachment Scale (MAAS); Prenatal attachment Inventory (PAl); Maternal-foetal attachment scale
(MFAS); Hospital Anxiety and Depression Scale (HADS); Pregnancy Anxiety Scale (PAS) ;The Pregnancy Outcome Questionnaire (POQ); State -Trait Anxiety Inventory (STAI);
Taylor’s Manifest Anxiety Scale (TMAS); The Perceived Stress Scale (PSS); Depression Adjective Checklist (DACL); The Centre for Epidemiologic Studies-Depression Scale
(CES-D), Edinburgh postnatal depression scale (EPDS); Perinatal grief scale (PGS); Centrality of Events Scale (CES); The Impact of Events Scale (IES); Post-Traumatic checklist
scale (PCLS); The Mental Health Inventory-38 (MHI-38); Attachment Style Questionnaire (ASQ); Connor-Davidson Resilience Scale (CD-RISC)The Personality Research Form
(PRF); Pearlin Mastery Scale (PM); Prenatal Self-Evaluation Questionnaire (PSEQ); The Adolescent/Adult Sensory Profile (AASP);the Bayley Scales of Infant Development
(BSID); Infant temperament Assessment(IFA)
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Appendix 1.5

i Location
Section and Checklist item where item
Topic .

is reported
TITLE
Title 1 | Identify the report as a systematic review. Page 6
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Page 7
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Pages 8-10
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 10
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Pages 10 -
11
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the Page 11
sources date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Pages 76-
78
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | Page 11
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Page 12
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Page 12
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any Page 12
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | Page 13
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Page 12
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and Pages 12 -
methods comparing against the planned groups for each synthesis (item #5)). 13
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data Page 12

conversions.
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Section and

Topic

Checklist item

Location
where item
is reported

13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Page 12
and 13
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Page 12
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). N/a
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. N/a
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Page 12
assessment and 13
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. N/a
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | Page 15
the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Page 15
Study 17 | Cite each included study and present its characteristics. Page 13,
characteristics 14, 79-86
Risk of bias in 18 | Present assessments of risk of bias for each included study. Pages 16-
studies 21
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision Pages 79 -
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots. 86
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Pages 16 -
syntheses 27
20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.qg. Pages 21-
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 27
20c | Present results of all investigations of possible causes of heterogeneity among study results. Pages 21-
27
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. N/a
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Page 19
and 20
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. N/a
evidence
DISCUSSION

88




Section and

Topic

Checklist item

Location
where item
is reported

Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Pages 27-
31
23b | Discuss any limitations of the evidence included in the review. Pages 27 —
31
23c | Discuss any limitations of the review processes used. Page 30- 31
23d | Discuss implications of the results for practice, policy, and future research. Page 30- 31
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Page 10
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Page 10
24c | Describe and explain any amendments to information provided at registration or in the protocol. Page 10
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Page 31
Competing 26 | Declare any competing interests of review authors. Page 31
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included N/a

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.
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Appendix 2.1
Table 2.3

Correlation Matrix of PCEQ Subscales with Demographic, Pregnancy, and Psychological Variables

[a] - 4 _ m o < < <
z - : P 37 @ 2 _ 8 3 3 . e85 L. 8 3
= 3 ) > = =< m > [«) [ @ = [ = 7]
z @ g 2 g 5 5w g 3 3 z g §e S g 2 g 4 Z9 34 4
) wn ES o o 3 a3 232 s 2 2 1 s 5 = ® o 1] 3 m — = q o a
53 = n o < = o @ = by @ 9 ° N 2 3 @ S n S o -
s g 3 = P E 5 S = o) < 2 e 539 ® s o El e
- E a3 ® : g g < B 35 4 S g
s = - = [ °
PCEQ 04 -25* 05 09 03 08 17 0.05 0.8 022 -0.09 0.02 -0.19% -0.08 -0.09 -0.03 0.25* 0.27* 0.19% 017 0.27*
Commitment and -45, - 0.13
ommitment an [-.18,0.25] 45, [.17,0.26] [0.13, [-19,0.24]  [13,030]  [-05,037]  [-17,.26]  [-29,.14]  [-41,.00]  [-30,.13]  [-20,.23]  [-39,.03]  [-29,.14]  [-30,.12]  [-24,.19] .03, .44] (.06, .46] [-03,.39]  [-05,.37] .05, .46]
enjoyment 0.02] 0.31]
PCEQ Discourages -25* 06 -20 -.29* -07 -.08 -35* -0.14 0.04 0.05 -0.02 -0.03 0.07 -0.01 0.01 -0.00 -0.20 -0.14 0.00 017 -0.18
closeness [-44,-03]  [-18,.28]  [-40,.02]  [-48,-08]  [-28,.15]  [.29,.14]  [-53,-15]  [-35.08]  [-18,25]  [-17,26]  [-24,.20]  [-25,.18]  [-15,.28]  [-22,.21]  [-20,23]  [-22,.21]  [-40,.02]  [-35,.08]  [-22,.22]  [-37,.05]  [-38,.039]
PCEQ Sentimental -22* -21 -17 -01 02 05 -07 0.28* 0.24* 018 0.30* 0.33* 0.33* 0.36* 0.36* 0.41* -0.15 -0.14 -0.02 -0.19 -0.16
and heightened [-42-01]  [-42,.02]  [-38,.04]  [-23,21]  [20,23]  [-17,.26]  [-28,.15]  [07,.47] [03,.43]  [-04,38]  [09,.48] (13, 51] (11, 51] (.15, 53] [.15, .53] [21,.58]  [-35.07]  [-34,.080]  [-23,20]  [-39,.03]  [-36,.06]
-22* 06 -17 -27* .00 -05 -25* 0.06 017 0.25* 0.20 0.20t 0.32* 0.21% 0.26* 0.33* -0.23* -0.24* -0.09 -0.27* -0.25
PCEQ Helpless (041, - [-43,- [-44, -
and out of control 0.00] [-18,028]  [-38,.04]  [-46,-05]  [-21,.22]  [-26,.17]  [-44,-04]  [-15,28]  [-05.37)  [04,.44]  [-02,.39]  [-02,.40]  [11,.50]  [-01,.40]  [04,.45] [12,.51]  [-42,-01] 021) [-30,.13]  [-46,-.06] 036)
PCEQ Role -14 22 -06 04 -.05 04 21 0.15 0.06 -0.09 0.06 017 -0.06 0.10 0.07 0.16 011 017 011 0.03 012
re";:;‘i;“d [-35,.07  [-43,.01]  [-27,.16]  [-18,.26]  [-26,.17]  [-18,.26]  [-01,.41]  [-07,35]  [-16,27]  [-30,.13]  [-16,.27]  [-04,.38]  [-27,.16]  [-12,.31]  [-15,.28]  [-05,.37]  [-11,.32]  [-04,37]  [-11,.32]  [-19,.24]  [-10,.33]

Note. Table 2.3 presents the Pearson’s correlation coefficients (r) and their corresponding confidence intervals for the study variables.
* Pearson’s correlation p < .05
t Spearman’s Rho p < .05

tt Spearman’s Rho p > .05
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Appendix 2.2

Table 2.4

Correlation Matrix of Demographic, Pregnancy, and Psychological Variables

2 o
T = k< k< <
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) < Y] = > =1 < o =3 S ° g 3 T X & — 3 oL » 14
® ! g z 2 %3 2 £ 5 & g g 5 R 2 g a i g 2 23 4
£l o 2 g 2 g 9 2
g 3 3 g g 3 g 2 z z = g2 £ Sz g
8 # 2 = & g g 3 H =
20 06 27* 17 15 30% -18 -13 01 14 -15 -17 11 -15 -20 02 .06 14 .00 -02
Age [’;‘%39‘]" [-16,.27] [.05, .46] [-05,.37]  [-07,.35] [.09, .49] [-38, .04]  [-34,.09] [-20, 23]  [-34, .08] [-35 .07] [-37, .05] [-32, .11] [ 0315 [ ")';]0' t 2119 [-28, .15]  [-35,.08]  [-21, 22]  [-21, .22]
.09 03 03 .09 .09 -14 -10 -.09 -14 -15 -15 -16 -16 -21 04 147 086 .10 .09
Deprivati -35, .10 -15 12
eprivation [.15,.31] [-201.26]  [-.20,.26] [-.15,.31] 15,31 3% 200 a3 a3 (32, 14 (36, .09]  [37, .08]  [36, .09]  [-37, .08]  [-38, .07] [-42, .02] [-19, 27]  [-09, .36] t 31 [ 31 [-15, .31]
146 15 10 07 -11 107 07 .03 -.04 .00 .00 -01 08 -18 -.02 -.25t -13 -17
Education [-.07, .35] [-.07, .35] [12,.31] [-15,.28]  [-32,.11} ["31115' [-15,.28]  [-19,.25]  [-25,.18]  [-21,.22] [-22,.21]  [-23,.20]  [-14,.29]  [-38,.04]  [-23,20]  [-44,-04]  [-34,.09]  [-37,.05]
17 14 10 -.04 21 .10 13 .03 02 03 025 .04 -10 -.02 -13 -.06 -.09
i -1
N Children [-05,.37]  [-07,.35]  [-12,.31]  [-25,.18]  [-01,.41]  [-12,31]  [-09,.33]  [-19,.24]  [-20,.24] [-19, .24] [2 491?' [-18,.26]  [-31,.12]  [-23,.20]  [-34,.09]  [-30,.13]  [-30,.13]
08 -.03 a1 18 31* 24* 23* 36 27* 31% 28* -22* -.02 -07 -.26% -19
N Pregnancy [-.41, .00]
losses [-13,.30]  [-25,.18]  [-11,.32]  [-.03,.38] [.11,.50] [.03, .44] [.01, .42] [.15,.53] .06, .46] [.10, .49] 1.07, .47]] A [-24,20]  [-28,.15]  [-45,-04]  [-39,.03]
Gestation of Last -02 0.13 021 0.22 0.23* 0.20 0.20 0.14 0.19 0.10 -0.03 -0.07 0.01 -0.05 -0.04
Loss [-23,.20]  [-09,.34]  [-01,.41] .00, .41] [.02, .43] [-02,.40]  [-01,.40] [-08,.34]  [-027,.39]  [-12,.31]  [-25,.19]  [-28,.15]  [-21,.22]  [-26,.17]  [-26,.18]
Time Between the -0.06 -0.02 -0.12 -0.07 -0.17 -0.15 0.13 0.16 -0.11 -0.07 -0.15 -0.19 0.06 -0.08
Last Loss and
Current Pregnancy [-27,.16]  [-24,20]  [-33,.10]  [-29,.14]  [-37,.05]  [-35.07)  [-337,.09]  [-36,.06]  [-32,.11]  [-28,.15]  [-36,.071  [-39,.03]  [-16,.28]  [-29,.14]
IES Avoidance 0.30* 0.31* 0.66* 0.36* 0.41* 0.46* 0.44% 0.46* -0.33* -0.15 -0.18 -0.15 -0.27*
[.09, .48] [.10, .49] [.52,.77] [.16, .54] [.21,.57] [.275, 62] [.24, .60] [27,.62]  [-51,-12]  [-35.07]  [-38,.04]  [-36,.07]  [-46,-.06]
IES Intrusion 0.77* 0.88* 0.63* 0.60* 0.62* 0.65* 0.70* -0.36* -0.24%t+ -0.30%t+ -0.26%tt -0.35*
.66, .84] 1.83,.92] [.48,.74] [.44,.72] 1.46,.74] 1,50, .76] [57,.793  [-54,-16]  [-44,-03]  [-49,-09]  [-45,-05]  [-52,-.14]
IES Hyperarousal 0.85* 0.64* 0.68* 0.66* 0.70* 0.71* -0.37* -0.26%t+ -0.36* -0.33* -0.39*
VP [.78,.90] [.49, .75] [.54,.78] [52,.77) 1.57,.79] [58,.80]  [-55,-17]  [-45,-04]  [-54,-16]  [-51,-12]  [-56,-.19]
1ES Total 0.68* 0.69* 0.72* 0.74* 0.78* -0.44* -0.27%tt -0.35% -0.30* -0.41*
[.54,.78] [.56,.79] 1.60, .81] 162, .82] [67,.85]  [-60,-25]  [-46,-06]  [-53,-14]  [-50,-10]  [-58,-.22]
PGS Active Griet 0.84* 0.84* 0.94* 0.71* -0.26* -0.12 -0.20 -0.31* -0.27*
[.76, .89] 1.76, .89] 1.91, .96] [58,.80]  [-45,-05]  [-33,.09]  [-40,.02]  [-50,-11]  [-46,-.05]
PGS Difficulty 0.85* 0.95% 0.73* -0.46* -0.33* -0.31* -0.44* -0.47*
Coping 1.77,.90] 1.92,.97] 162,.82]  [-62,-27]  [-51,-13]  [-49,-10]  [-60,-24]  [-62,-.28]
PGS Desair 0.95% 0.77* -0.39* -0.26%tt -0.35% -0.39* -0.40*
P 1.92,.97] [66,.84]  [-56,-19]  [-45,-04]  [-52,-14]  [-55,-18]  [-57,-.20]
0.78* -0.40* -0.26%tt -0.30* -0.404* -0.41*
PGS Total
[68,.85]  [-57,-20]  [-45,-05]  [-49,-10]  [-57,-21]  [-57,-21]
pASS -0.47* -0.18 -0.34* -0.41* -0.44*
[-62,-29]  [-38,.037]  [-52,-13]  [-59,-22]  [-60,-.24]
MOS-5SS 0.61* 0.65* 0.75* 0.94*
Emotional/inform 1.45, 73] 1,51, .76] .63, .83] .91, .96]

ational support
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MOS-SSS Tangible
Support
MOS-SSS

Affectionate
Support
MOS-SSS Positive
Social Interaction

MOS-SSS Total

0.62*
1.47, .74]

0.60*
[.44,.72]
0.66*

[.51,.76]

0.78*
.68, .85]
0.79*
[.70, .86]

0.87*
.80, .91]

Note. Table 2.4 presents the Pearson’s correlation coefficients (r) and their corresponding confidence intervals for the study variables.
* Pearson’s correlation p< .05
T Spearman’s Rho p< .05

t+ Spearman’s Rho p> .05
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Appendix 2.3
Table 2.5

Mean PCEQ Scores (Sentimental Heightened and Role Reversed) by Categorical Pregnancy Variables, with Independent T Test Statistics.

Yes No ,
v < v o t(81) p Cohen’s d

Sentimental
Heightened
Psychological 339 0.85 3.26 1.03 0.61 543 0.14
Follow Up
Subsequent
Childbirth 3.12 0.96 3.33 0.95 -0.48 .633 -0.22
Planned 3.33 0.96 3.23 0.91 0.26 796 0.10
Pregnancy
Second 3.23 0.90 3.47 1.02 -1.08 285 -0.25
Trimester
Role Reversed
Psychological 3.46 0.75 3.66 0.72 -1.24 217 -0.28
Follow Up
Subsequent
Childbirth 390 069 395 074 o o e
Planned 3.59 0.74 3.29 0.62 1.06 292 0.42
Pregnancy
second 3.54 0.78 3.62 0.66 -0.49 624 -0.11
Trimester

Note. Second Trimester: Yes= Second Trimester; No=Third Trimester



Appendix 2.4
Table 2.6

Median PCEQ Scores (Commitment and Enjoyment, Discourages Closeness, Helplessness) by Categorical Pregnancy Variables, with Mann-
Whitney U Test Statistics

Yes No
25t 75th 25th 75th u z p r
Mdn Percentile  Percentile Mdn Percentile  Percentile
Commitment and
Enjoyment
Psychological 4.63 4.25 4.88 4.75 4.47 4.88 966.50 1.07  .285 12
Follow Up
Subsequent
Childbirth 4.75 4.38 5.00 4.69 4.38 4.88 160.50 -0.67 .505 -.07
Planned Pregnancy 4.75 4.38 4.88 4.63 3.50 5.00 219.50 -0.77 441 .08
Second Trimester
(No = third 4.63 4.38 4.88 4.75 4.47 4.88 870.00 0.72 473 .07
trimester)
Discourages
Closeness
Psychological 1.80 1.50 2.40 1.80 1.40 2.20 77150 073  .463 .08
Follow Up
Subsequent
Childbirth 1.20 1.10 1.70 1.80 1.40 2.40 315.00 2.31 .019 .25
Planned Pregnancy 1.80 1.40 2.20 1.80 1.60 2.60 306.00 0.66 .509 .07
Second Trimester
(No = third 1.80 1.40 2.30 1.80 1.55 2.25 864.50 0.66 .507 .07
trimester)
Helplessness
Psychological 1.86 1.50 2.29 1.57 1.34 2.09 65750 178 076 20
Follow Up
Subsequent
Childbirth 1.57 1.18 1.96 1.75 1.43 2.21 249.00 1.04 .316 11
Planned Pregnancy 1.71 1.36 2.14 1.86 1.79 2.71 353.50 1.44 151 .16
Second Trimester
(No= third 1.71 1.36 2.18 1.82 1.43 2.11 813.00 0.17 .864 .02

trimester)




Appendix 2.5 — STROBE Reporting Checklist for Cross-sectional Studies

STROBE Statement—Checklist of items that should be included in reports of cross-sectional

studies
Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term | 39
in the title or the abstract
(b) Provide in the abstract an informative and balanced 42
summary of what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the 43-45
investigation being reported
Objectives 3 State specific objectives, including any prespecified 45
hypotheses
Methods
Study design Present key elements of study design early in the paper 45
Setting Describe the setting, locations, and relevant dates, 45 -
including periods of recruitment, exposure, follow-up, and | 46
data collection
Participants 6 (a) Give the eligibility criteria, and the sources and 45 -
methods of selection of participants 46
Variables 7 Clearly define all outcomes, exposures, predictors, 45 -
potential confounders, and effect modifiers. Give 48
diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and 46 -
measurement details of methods of assessment (measurement). Describe | 48
comparability of assessment methods if there is more than
one group
Bias 9 Describe any efforts to address potential sources of bias 48
Study size 10  Explain how the study size was arrived at 49
Quantitative variables 11  Explain how quantitative variables were handled in the 46 —
analyses. If applicable, describe which groupings were 48
chosen and why
Statistical methods 12 (@) Describe all statistical methods, including those used to | 48-
control for confounding 49,
108
(b) Describe any methods used to examine subgroups and 48- 49
interactions
(c) Explain how missing data were addressed N/a
(d) If applicable, describe analytical methods taking N/a
account of sampling strategy
(e) Describe any sensitivity analyses N/a

Results



Participants 13*  (a) Report numbers of individuals at each stage of study— | 49,
eg numbers potentially eligible, examined for eligibility, 50, 51
confirmed eligible, included in the study, completing
follow-up, and analysed
(b) Give reasons for non-participation at each stage 49
(c) Consider use of a flow diagram N/a

Descriptive data 14*  (a) Give characteristics of study participants (eg 49-53
demographic, clinical, social) and information on
exposures and potential confounders
(b) Indicate number of participants with missing data for 49
each variable of interest

Outcome data 15*  Report numbers of outcome events or summary measures 52-53

Main results 16 (@) Give unadjusted estimates and, if applicable, 52- 62
confounder-adjusted estimates and their precision (eg, 95%
confidence interval). Make clear which confounders were
adjusted for and why they were included
(b) Report category boundaries when continuous variables | 52
were categorized
(c) If relevant, consider translating estimates of relative N/a
risk into absolute risk for a meaningful time period

Other analyses 17  Report other analyses done—eg analyses of subgroups and | 53-54
interactions, and sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study objectives 62 -

64

Limitations 19  Discuss limitations of the study, taking into account 66-67
sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering | 69
objectives, limitations, multiplicity of analyses, results
from similar studies, and other relevant evidence

Generalisability 21  Discuss the generalisability (external validity) of the study | 66-67
results

Other information

Funding 22 Give the source of funding and the role of the funders for 69

the present study and, if applicable, for the original study
on which the present article is based
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Appendix 2.6 - MRP Proposal

The MRP Proposal can be accessed on the Open Science Framework from the following link:
https://osf.io/zxakh
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Appendix 2.7 - NHS IRAS REC letter of favourable opinion
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Appendix 2.8 — NHS Ayrshire and Arran R&D Email of Approval
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Appendix 2.9 - Participant information sheet, consent form and debrief

The participant information sheet, consent form and debrief can be accessed on the
Open Science Framework via the following links:

Participant information sheet: https://osf.io/gra83/

Participant consent form: https://osf.io/qvzyr

Participant debrief: https://osf.io/u89mh
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Appendix 2.10 — Study questionnaires

The questionnaires can be assessed on the Open Science Framework via the following
links:

The adapted Impact of Events Scale - Revised: https://osf.io/zgpjv

The Prenatal Caregiving Expectations Questionnaire: https://osf.io/h4vcj

The demographic questionnaire: https://osf.io/b2x4z

The pregnancy questionnaire: https://osf.io/kdqj8
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Appendix 2.11 - Data Analysis Plan

The data analysis plan can be found at the Open Science Framework via the link:
https://osf.io/ugzr3
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Appendix 2.12 - SPSS Syntax file

The SPSS Syntax file can be found at the Open Science Framework via the link:
https://osf.io/myvn6
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Appendix 2.13 - Data availability statement

After completing the dissertation and viva examination, | will dedicate time to
preserving and sharing the anonymised data on the Open Science Framework. | will
transfer ongoing responsibility for the preservation and archiving of my data to my

University supervisor upon completion of the DClinPsy.
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