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conception: a thematic meta-synthesis
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Abstract

Background Medicalised Conception (MAC) assists many couples to achieve pregnancy worldwide. As the impact
of MAC has been linked to increased pregnancy-specific anxiety and parenting difficulties, this review aimed

to explore parental experiences of pregnancy and early parenting following MAC, identifying parents’ psychological,
social and health needs.

Method Five databases were searched systematically from inception to March 2023. Identified articles were screened
for eligibility against the inclusion criteria and the results were analysed using thematic synthesis. The Critical
Appraisal Skills checklist was employed to appraise methodological quality.

Results Twenty qualitative studies, drawing on a total of 19 participant samples, were included in this review, most
with samples with history of subfertility. The findings were synthesised into three main themes (consisting of seven
subthemes): 1) The vulnerable parent: fear, doubt, uncertainty, 2) the stark realisation of the parental dream, 3) psychoso-
cial needs and support. Parents lacked a sense of safety during pregnancy and reported acting protectively both ante-
natally and postnatally. Furthermore, their identity transition was complex and non-linear, influenced by sociocultural
context.

Conclusions Considerable unmet psychosocial needs were identified including the potential for anxiety in preg-
nancy, the possibility of feeling excluded and marginalised, and a reluctance to share distress and experiences
with healthcare professionals. These findings suggest a need for consistent, holistic care, integrating psychological
services.
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Introduction
Medicalised conception (MAC) assists individu-

als in achieving pregnancy. MAC is an umbrella term
which encompasses many different types of treatment
including In-Vitro Fertilisation (IVF), Intracytoplasmic
Sperm Injection (ICSI), Donor Insemination and Gam-
ete Intrafallopian Transfer [1]. Most individuals who
seek MAC are heterosexual couples with fertility chal-
lenges (96%) [1].

The prevalence of MAC is rising year on year, for exam-
ple, with IVF birth rates three times higher in the United
Kingdom (UK) when compared to 1991 [1]. In 2019, 2.1%
of all births in the United States resulted from MAC [2];
similar statistics are seen in many other countries [3, 4].
MAC is often not a singular event but a repeated cumu-
lative process [5]. The physical and emotional demands
of MAC are well documented in the literature, impact-
ing subsequent antenatal and postnatal experiences when
conception is achieved [5-7]. A previous quantitative [7]
and mixed method systematic review [5] described the
evidence base as “emergent” [5] P*V), Consistent reports
of increased pregnancy-specific anxiety [5, 7] and preoc-
cupation regarding the health and safety of the develop-
ing baby have been identified [5]. Internationally, there
is a growing body of qualitative literature exploring
pregnancy and parenting following MAC. A qualitative
systematic review of seven studies conducted by Mae-
hara et al. (2021) [8] explored the antenatal experiences
of individuals who conceived via MAC. They confirmed
fears regarding pregnancy loss and suggested individu-
als avoided developing a maternal identity to protect
themselves against anticipated disappointment. Further-
more, they found changes to lifestyle in expectant moth-
ers, which included limiting physical activity [9, 10], an
increased need for reassurance [6], and often viewing
themselves differently to spontaneously conceiving moth-
ers [11, 12]. Despite this, in the UK, fertility treatment is
not recognised as a risk factor for adverse perinatal men-
tal health [13], with parents recommended to receive
routine antenatal and postnatal care. Understanding the

Table 1 Search strategy and terms
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psychological, social and healthcare needs of this popula-
tion is essential to ensure services appropriately meet the
emotional care needs of parents following MAC.

The current literature [7, 8] focuses predominately on
the antenatal experiences of the gestating partner experi-
ence. In addition, there is also evidence of hypervigilance
and feelings of exclusion amongst fathers following MAC
[14]. The current review is necessary to expand under-
standing regarding the transition to parenthood, incor-
porating postnatal experiences. To allow a more holistic
examination of the qualitative literature, this systematic
review aimed to synthesise and appraise the qualitative
literature examining both parents’ experiences of preg-
nancy and parenthood, following MAC. This review also
aimed to extract the psychological, social, and healthcare
needs of parents, identifying clinical recommendations
to enhance future service provision.

Method

A systematic review and meta-synthesis, informed by the
Preferred Reporting Items for Systematic reviews and
Meta-Analyses guidelines [15, 16] and The Enhancing
Transparency in Reporting the Synthesis of Qualitative
Research (ENTREQ) [17] checklist (see Appendix 1), was
conducted. The protocol was registered with PROSPERO
on 2/08/2021 (REF: CRD42021269664).

Search strategy
In developing the systematic search strategy, the Sample,
Phenomenon of Interest, Design, Evaluation, Research
type (SPIDER) [18] framework was initially considered.
However, to ensure the search was broad and compre-
hensive, the final search focused on three domains of the
framework only, namely Sample, Phenomenon of Inter-
est and Research type (see Table 1). Consultation with a
librarian was sought throughout the development of the
search strategy.

Two independent reviewers (ZF and ZK) conducted
the literature search between February and March 2023.
Electronic searches (see Appendix 2 for details) were

Framework Search terms used

1 Sample (S)
parent® OR couple® OR father®

2 Phenomenon of Interest (PI)

Parent* OR Mother® OR women OR Woman OR partner® OR Lone paren® OR same sex couple® OR Same sex

Assisted reproduction OR Medicalited conception OR In Vitro Fertili#tation OR IVF OR Intracytoplasmic Sperm

Injection OR ICSI OR Fertility treatment OR Subfertil® OR Assisted reproductive techn® or Assisted reproductive
treatmen?® or Medically assisted conception or MAC or ART

5 Research type (R)

Qualitative OR Interpretative Phenomenological Analysis OR IPA ORThematic Analysis OR Grounded Theory
OR Content analysis OR Narrative®

The above were connected in the following way: S AND PI AND R

2 Truncation used to broaden search terms to include various word endings and spellings
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conducted in five databases: CINAHL (EBSCO Host,
1937 to March 2023), MEDLINE (Ovid platform, 1946 to
March 2023), PsycINFO (Ovid platform, 1806 to March
2023) and EMBASE (Ovid platform, 1974 to March 2023)
and all editions of Web of Science (Science Citation Index
Expanded 1900 — present, Social Sciences Citation Index
-1900 to present, Arts & Humanitites Citation Index —
1975 to present, Conference Proceedings Citation Index
— 1990 to present, Book Citation Index [BKCI] Science —
1990 to present, BKCI — Social Sciences & Humanities —
2005 to present, Emerging Sources Citation Index — 2015
to present, Current chemical Reactions — 1985 to present
and Index — Chemicus — 1993 to present). Due to the
multi-disciplinary nature of MAC, this database selec-
tion ensured study detection from psychological, medical
and nursing literature. The databases were searched from
inception to March 2023, with no restriction on publica-
tion date.

Search terms were informed by the titles and abstracts
of key papers and a list of keywords and synonyms were
generated. Keywords and synonyms were associated
with parents, assisted reproductive treatments, qualita-
tive research, and the antenatal and postnatal period (see
Table 1). The controlled vocabulary thesaurus of each
database was used when appropriate (e.g., MeSH terms
and suggested subject terms) to further identify relevant
papers. Truncation and Boolean operators were utilised
to combine searches for individual databases.

References were exported to Endnote Reference Man-
aging software (Clarivate Analytics UK Ltd [version 20],
2020) and duplicates removed using the ‘remove dupli-
cates’ function. Database searches were supplemented
by forward and backward searching the reference lists of
included studies. The titles and abstracts of all obtained
articles were screened independently against the inclu-
sion criteria by the first author and another reviewer
(ZK), who was not part of the author team. Full text ver-
sions of retained articles were read by two researchers
independently (ZF and ZK) and were assessed for eligi-
bility. All authors were involved in the final decision of
which papers to include in this review.

Inclusion criteria for studies

Studies were included if they 1) were an empirical study
that used qualitative methods to explore and analyse
gestating individuals and/or their partners’ experi-
ences of pregnancy and parenting following successful
MAC (ie., studies were included even if only one par-
ent reported their experiences), 2) were published in a
peer-reviewed journal, and 3) focused on MAC treat-
ments, such as IVF, ICSI, Gamete Intrafallopian Trans-
fer and the use of donor gametes. Those that specifically
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focused on Intrauterine Insemination (IUI), or Ovulation
Induction (OI) were excluded due to their less invasive
nature. However, mixed samples of MAC and IUI or OI
were retained. Studies meeting the inclusion criteria pub-
lished in any language were included and translated when
possible.

To minimise the inclusion of studies lacking
peer review and potentially conducted with less stand-
ardised scientific rigour, grey literature was excluded.
Studies were also excluded when they deviated from the
experience of MAC itself and focused on specific top-
ics, such as fertility, use of donor gametes or surrogacy
and when they did not focus on the parents’ perspective
or lived experiences, for example, only reporting profes-
sional views.

Methodological quality and risk of bias assessment

All studies were assessed for methodological quality
using the Critical Appraisal Skills Programme (CASP)
[19] qualitative checklist. The CASP is a widely employed
quality assessment tool in qualitative health-related syn-
thesis [20] and includes questions relating to study valid-
ity, design and results. A numerical value was prescribed
to checklist items (No=0, Can’t Tell=0.5, Yes=1) to
generate a useful indicator for comparison, an approach
adopted in a previous meta-synthesis [21]. The total
CASP score for each paper was then categorised as either
‘high’ (>8-10), ‘moderate’ (6-8) or ‘low’ (< 5) quality.
The first author conducted the quality assessment of all
included papers. To assess reliability, an independent
reviewer rated 50% of the included papers. Both parties
independently reviewed the randomly selected papers,
writing supplementary notes to support the decision,
which were reviewed collaboratively. The latter was fun-
damental, helping to ground the decision in evidence.
Any disagreements regarding rating were discussed and
resolved through discussion and returning to the original
articles.

Data extraction and synthesis approach

Relevant data (e.g., the author(s), location of the study,
year of publication, study aims, sample characteristics,
the type of MAC participants had experienced, data
analysis method and results) were extracted from the
studies and tabulated chronologically according to ante-
natal experience, postnatal experience or studies cover-
ing both. A thematic synthesis was adopted allowing for
new interpretation of multiple findings and the develop-
ment of analytical themes, furthering understanding [22,
23]. A critical realist perspective position was adopted as
the epistemological stance [24] due to its focus on under-
standing rather than describing phenomena. Central to
the critical realist position is integrating ontology (typical
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questions include “what is real/independent of our per-
ceptions?”) with constructivist epistemology [25]. This
epistemological stance acknowledges that independent
of theory, psychosocial processes exist; however, mean-
ing can be constructed from the included studies. This
stance also allowed inferences to be made about the psy-
chosocial processes linked to pregnancy and parenting
following MAC, whilst recognising that these inferences
are subjective and embedded within the context of the
research. During data analysis, the authors were aware of
their own positions and reflexivity.

All text under the original papers’ ‘Results’ or ‘Find-
ings’ headings were extracted into NVivo software (QSR
International Pty Ltd., 2020). The first author undertook
the stages of thematic synthesis. This included line-by-
line coding, the development of descriptive themes and
analytical themes. Firstly, each line of the primary study’s
findings was coded according to meaning and content.
Following this, studies were coded into pre-existing
codes and new codes created when required. The first
author looked for similarities and differences between
the codes and they were grouped into related areas
to develop descriptive themes. Codes were identified
within and across studies and collated based on coher-
ence. Analytical themes were then developed inductively
by synthesising the findings across studies, interpreting
their meaning. An experienced qualitative post-doctoral
researcher scrutinised the data to ensure codes and
themes were appropriately derived from the data and
were acceptable. All themes and subthemes were dis-
cussed, refined and agreed by all authors.

Reflexivity statement

Reflexivity is a central component of qualitative research
because the researchers’ assumptions, beliefs and prior
experiences, both personal and professional, influence
the research process. Acknowledgement of the research-
ers’ reflexive position enhances rigour, credibility and
extends understanding of the findings [26]. The academic
research team comprised four white British and/or Euro-
pean women who had a wealth of clinical, academic and
lived experience. All research team members had a firm
philosophy in patient-centred, preventative care and a
shared interest in understanding the psychological fac-
tors impacting expectant and new parents. The first
author was a practising Trainee Clinical Psychologist who
had experience of working antenatally and postnatally
with expectant and new parents experiencing relational
difficulties. DS was an experienced Health Psychologist
whereas AW was a Clinical Psychologist and researcher,
with particular interests in parenting and maternal men-
tal health during the perinatal period. LH was an expert,
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working clinically and in a research capacity, in the field
of Obstetrics, bringing a medical perspective. All mem-
bers of the research team were mothers with varying
experiences of conception, including IVF, pregnancy and
loss.

The first author kept a reflective log throughout the
research process. As part of the data analysis process,
interpretations were shared between the first author and
DS, challenging each other’s pre-conceptions, allowing
new meaning to be distilled. Furthermore, the research
team regularly discussed the interpretation of data,
reflecting on our positioning, challenging our own biases
and beliefs.

Results

Study characteristics

The electronic search identified 6,662 articles and
another five articles were identified by forward and
backward searching. Following the independent screen-
ing of 6,667 articles by two reviewers, 6,611 papers were
excluded. After the eligibility check of retained articles, a
total of 20 qualitative studies, drawing on 19 participant
samples, were included in the review (see Fig. 1).

These studies represented the experiences of 300 indi-
viduals. Most studies were conducted in Asia (#=7) and
Europe (n=7) followed by South America (#=5), and
Australia (n=1). Six studies were translated to English
using an online service (www.onlinedoctranslator.com)
and checked for accuracy by native speakers. The aver-
age sample size was 15, ranging from 3 to 51 participants.
The studies captured the views of mothers/expectant
mothers (n=13), fathers/expectant fathers (n=2) and
couples (n=5), antenatally (n=12), postnatally (n=4) or
their experiences of both (n=4). Many studies explored
participants’ views and experiences of pregnancy and
parenting more generally (#=16). Some studies focussed
on breastfeeding (n=1), the couple’s relationship (n=1),
physical activity (n=1) and the midwifery care needs
of participants (n=1). Table 2 summarises the study
characteristics.

The most reported demographic information was age
(n=19, 95%), followed by education (n =12, 60%), marital
status (n=38, 40%) and ethnicity (n=8, 40%). Participants
ranged from 24 to 53 years in age and were commonly
educated to degree level (see Table 2). Various MAC
methods were recorded across studies, including IVF
(n=18,90%), ICSI (n=7, 35%) and the use of donor gam-
etes (n=6, 30%). Eleven studies (55%) had mixed samples
of MAC and other less invasive forms of treatment, such
as IUI or OL

Most studies (n=17, 85%) recruited individuals with
a history of infertility; only one study (5%) recruited a
mixed sample including a same-sex couple and a lone
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Identification of new studies via databases Identification of new studies via other methods

Records identified from*:
Databases (n=12,064)

Records removed before
screening:

* Web of Science = 4,620
* EMBASE = 2,658

* PsycINFO = 1,894

* Medline = 1,483

* CINAHL= 1,409

|

Records screened (n=6,662) — Records excludedt (n=6,606)

v

Reports sought for retrieval —» Reports not retrieved (n=4)

Duplicate records removed
(n=5,402)

(n =56)
l Reports excluded (n=32)
Focus deviated from MAC
Reports assessed for —> (n=22)
eligibility (n£>2) Quantitative or mixed method
l data collection/analysis (n=5)
MAC method not
stated/unable to confirm

New studies included in

) (n=3)
review (n=20)

Not peer reviewed = 2

Records identified from:

Citation searching (n=5)

Reports sought for retrieval —» Reports not retrieved (n=2)

(n=5)
|

Reports assessed for

eligibility (n=0) — Reports excluded (n=3):

Focus deviated from MAC
(n=1)

Quantitative/mixed method
data collection/analysis = 1
Not peer reviewed (n=1)

|

Total studies included in
review (n=20)

Fig. 1 Prisma flow diagram outlining the systematic process

parent [26]. Three studies (15%) did not report the reason
for MAC [10, 40, 48].

All studies collected data via interview, ranging in
length from 29 to 180 min. The qualitative methodology
most frequently employed was Interpretative Phenom-
enology (n=7, 35%), followed by Content Analysis (n=6,
30%), Thematic Analysis (n=3, 15%), Grounded Theory
(n=1, 5%) and Modified Analytic Induction (n=1, 5%).
Two studies (10%) did not specify their method [36, 50].

Quality appraisal and risk of bias of studies

Methodological quality varied across studies, as can
be seen in Table 3. Agreement between raters was
94% (k=0.765, p<0.001, rated as ‘substantial agree-
ment’). Most studies were rated as ‘moderate’ quality
(n=13), followed by high (n=5). Two studies [37, 51]
were rated low in quality. To ensure comprehensiveness,
papers of low quality were retained; however, it was nec-
essary to report the quality ratings for each study for
transparency. No studies sufficiently referenced reflexiv-
ity, a fundamental process to qualitative research; thus,
this was a general weakness of all studies.

Findings
Three main themes and seven subthemes were identi-
fied (Fig. 2), which will be illustrated through selected

quotes. A matrix of themes (see Appendix 3) illustrates
which themes were present for each study.

Theme 1: The vulnerable parent: fear, doubt

and uncertainty

This theme, consisting of two subthemes, encompassed
the uncertainty, doubt and fear individuals experienced
as they entered pregnancy, lacking a sense of safety.
Commonly, this lack of safety was expressed as hyper-
vigilance, fears of pregnancy loss and fetal abnormali-
ties, with parents living cautiously, seeking reassurance
and acting to protect their child during pregnancy and
parenting.

Subtheme 1.1: Lacking a sense of safety

Pregnancy was an emotionally overwhelming time for
expectant parents. Ambivalence often accompanied suc-
cessful conception, with paradoxical feelings reported
[9, 46, 50, 51]. Some parents described it as “the end
of a nightmare” [36] 7, feeling victorious that their
“fight” [36] ®17Y with fertility or MAC was over. Others
attempted to limit their excitement, as a form of self-pro-
tection: I think to a certain extent until he almost turned
up, there was part of me that was just like, I guess hav-
ing gone through the whole IVF thing, I was just like, I just

don’t want to get too excited..” [48] P2,



Page 6 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

Aoueu

-b6aid jo aouauadxa ayy uo
USRI JO 12947 (7
£oueu

-baud Buunp Jayie} syl Jo
9dualadXxa 9AIID3(gNS (|
:SaWRY) Ulew OM]

A>ueu

-baid/auswirean Jo s1dadse
|nyuted Ajjeuonows (¢
Aoueubaid pue Jusw
-183J1 JO SDIUBYIDW 2y} JO
UONeIBPISUO) (7
Aoueubaidausuiieals Jo
SpUBWAP 33 JO dURID|O) (|
:S3WLY] UleU 931y |

(%91) 9= gs1dwane
2I0W 10 OM |

(9%vS) £ =1dwane 1514
Ai03s1y Juswieasy DY
(95 1) 7=,Payads 10N
(%S1) z=1NI

(%0) 0=10

(%02) 6=4N

adf1 OYIN

(%0) 0= paurejdxaun
(%8) | =pauiquiod
(9€0) €=9eW

(%69) 6=3]eWa4
uonedIpul YW

(821 (6661
‘suuoig R 3|[IneT)
m_m>_mCm 1U21Uu0)

(%¢EP) 8=s1dwane
2I0W 10 OM |

(9%£5) | L =1dwsne 514
A103s1Y Juswieas) HYW
(%5) | =oPay1Dads 10N
(%91) €=1NI

(%0) 0=10

(%64) SL=4Al

adf1 Oy

(%€°S) | =pauredxaun
(%€°G) L =pauIquio)
(%S01) Z=3leW

(%67) G 1 =9ewa
uonedIpul YW

[87] (6661
auuoig g ||ine)

siskjeue dpeway |

(Op€T) €=31dnININ

(96££) 0L =3]6uIS
Aoueuboaid

(%97) 9=uon

-ednpa Jaybiy pa1sdwod
(%8) L =uon

-eanpa Jaybiy 213jdwodu|
(9%1€) ¥=100uds YbIH
(%S1)

Z=|00yds AipIuaws|g
uonesnp3j

(9%001)

¢ =bunigeyod 1o patep
snje)s [eye

paniodal 10N

Apuya

(s1eak of—z € =abuey)
pa1iodal 10N

abe ueay
soiydesbowaq
Aoueubaud jo

191S9WIY € U1 Ul 31am
siouped asoym uswi €|

(9%91) €=s9|dL
(%)L =suim]
(%6£) S| =uo1z|buls

foueuboaid

(9£€) £=100U2s YBIH
(9£9)

71 =92163p Aysianiun
uonesnp3

(9.€) £ =bBuniqeyod
(9%€9) Tl =paliepyy
snjejs [eye

(19668) £1 =21um
fpuyi3

(-G obuel) sieak g¢
abe ueay
soiydeasbowaqg
Aoueubaid Jo Jaisawin
PJIY} Y3 Ul SIsyiow
QWIS JUr1DRAXD 6 |

(uwi 06

Aj21ewixoidde yibua)
gs66 L JIANN) soyin4
ainin4 ay1 Jo suon
-p122dx3 pup foupu
-baid 9Y1 Buisn mala
-193U PRINIONIIS-IUISS

(Uiw 06
Aj21ewixoidde yibua)
SMIA

-191Ul PINIDNIIS-IWSS

ET!
-d>adsiad sJayie) oyl woly
1YV J1oye Aoueubaid jo
9dualadxa ayy
21e61159AUl O]

S99A2

JUSWI1E3I) P3)|Ie) SNOIA
-aid AQ pa10aye s 9dusl
-9dx3 9A0GE 31 JBYIBYN
1dV I9le panaiyoe
Aoueubaud jo suondad
-1ad sy pueisiopun of

yuiq pue pouad [ejeusjue ay) buriojdxs saipnis

__ngm

11 (£102)

SOS

-Sed pue lujuPdld ‘sadon
‘s9jjpuI0 “0bauos

__Nmfm_

[£2] (9107) sos

-Sed PUe 1UIUIDDId ‘s9d0
‘winjjeDoe ‘sajlpuioq

L

sawdy} ulepy

siskjeue ejeq |1e39p DY

soiydesbowsap
jwuedpiyed

uo1I3||0d _IRQ]

sy

uoled0| pue sioyiny

S2IPNIS PAPN|DUL 07 [|B JO MIIAIAD T 3]qeL



Page 7 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

[eJoUSb Ul SpaU 21eD (1
10ddns [e120S0YdAS (€
Kio3siy snoinaud Jo

1oedwi ay3 buipueisiapun (¢
sbuijesy [ed1xopeled

{[eWIOU 10U ING [eWON (|
‘S9WRY] Ulew Jno4

jl°s 9y jo

Spasu ay1 yum Aoueubaud jo
sabuajjeyd ay1 bupueleg (¢
abes

-sed ajes e bulennoba (7
pooyJayiow spJemoy pue
SSaUSS|P|IYD WO

Keme Bupebinep (|

SOUWIaY) Ulew 31y

[1€] (8007 ®fiv0g)
m_m\A_MCM 1U21U0D)

‘UPHET R SISMO[H "YHWS
“vd1) sisAjeue [ea1bojoua
-wouayd aAnelaidiaiu

pa1iodal JON

K101s1y Juswiean) DY
©6) L=1NI

(%0) 0=10

(©16) 0L =4Al
adf1dvin

(%¢2) 7= pautedxaun
(%11) L =pauiquiod
(©O6ty) ¥ =31eN

(%C7) C=3rwaS
uonesipul YW

panodal 10N

A103s1Y Juswiean) HYW
(9%0) 0=payads 10N
(960) 0=1nNI

(90) 0=10

(%001) 8=4Al

adf1 Oy

pa1iodal JON

uopiesipul YN

payiodal 10N

A>ueubaid

payiodal 10N

uonesnpg

payiodal 10N

snjels [eley

%001 =421ng

fuyi3

(s4e9A G¢- 7€ =abuel)
s1eak G'c¢ =abe ueaw ey
(s1eaf gg—z¢ =abuel)
sleak | ¢ =abe

ueaw 9jewa

abe ueay
soiydesbowaq

(c=91eW

6 =2alewa

:$9]dno> omy) syuedidied
L1 YHIM SmalAIoIUL 6

paniodal 10N

A>ueubaid

paniodal 10N

uonesnp3

paniodal 10N

snjejs [ejlepy

(9%001) 8=Usig SUYM
fpuyi3

(66-v¢=23bue))

plo sieak ¢¢

abe uea|y
soiydesbowaq

SieaA OM) 15B] 31 Ul DS
/4l BIA PAAIDOUOD A||NySSD
-ONS PeY OYM UDWIOM 8

(Ul | 6-8 Wioy
pabuey ‘ulw G5
yibus| abeiany)

smalnIUl yidap

-Ul ‘paJnIdNIIs-IWas

(pauodar ou Y1bua)
SM3IAJRIUI PaIny
-DNI1S-IUIRS [ENPIAIPU|

JusWiea1) AU|134 JO
1|NS3J B SB PAAIOUOD
SABY OUYM USWOM JO
s3jdno> jo Aoueubaid Hul
-INp Spaau a1ed AIJIM
-plw 243 31e61s9AUI O]

4\l duobiapun

SABY OYM USUWIOM Ul A}
-Al3oe [e21SAyd Bulpiebal
sassad0id bupjew-uols
-123p pue saduaLdx3
aA1elIenb ay1 a10|dxs o]

HEIEMEN
[0€] 9100)

%202 9p |ned pue Jabueld

BUISPY UIBUWIRA b

SN
o1l (£102)

ISUIID PUB S| 1M €

soway) uley

1'e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 8 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

pavodal JoN

>‘_Oum_r_ juswieall DVYIN
(960) 0=payidads 10N
(%0) 0=INI

(%0) 0=10

(%001) ZL=4Al

adfy Oy

(9%0) 0=paute|dxaun
(%0) 0=pauIquod
(%0) 0=3[e\

(%001) 1 =3[ewa4
uonedipul JYW

wealp e

351|eas 01 bulBHNAS (€

sbuijea) [ed1xopeled (¢ [€€] (0661 ‘UL UEA)

31| U1 9oead Buipul4 (| yoeoidde |edibojoua
SOWAY3 Ulew 931y -wouayd aaneiaidisiy

panodal 10N
K101s1y JUBWiIEDI) DYIN

(%9) L=1NI
(%01) 2=10
Bupua|Is-}9S (7 (%58) LL=4N
aled ul sdeo (¢ adfy Oy

pooyiualed 1oy

Bujuueld pue Aoueubaud 0y
Bunsnlpe Aynoyiq (¢

sso| Aoueubaud Jo Jea (|
'S9WAY] UlPW INoH

(%S¢) §=pautejdxaun
(%01) Z=paulquoDd
(9%0€) 9=23leW

(%5€) £ =3lpwa
uonedIpul DY

[c€] (0661 ‘'uoned)
uosliedwod 1ueISUOD
-sisAjeue dpeway |

z1=9Ibuis

Aoueubaid

(%8) L =2apeib 6
(9605) 9=100US UbIH
(%52) €=59

(96£°91) T=VYN/PSW
uonesnp3

paliiew 96001

snejs [eyepy

(%8) L =101

(9%52) € =>NnL

(9605) 9="51e4

(%£1) T=pINY

uejuel|

Apiuy

(9t =3buel 3by) 1567
abe ueay
soiydesbowaq

PIIY> 31y JIsyl yum
Adueubaid paisisse sadua
-112dXxa OyMm USWIOM 7|

pa1iodal JON

A>ueubaid

pa1iodal JON

uonednpj

pa1iodal JON

snjejs [ejlepy

pa1iodal JON

Auyig

(s4e9A 6E-GE =abuerl DY)
paniodal 10N

abe ueay
soiydeabowaqg
Aoueubaud 351y Jo uon
21596 ,$99M 87 1P PIMIIA
-J21U] S3eW @ 'sajewa) 7|
syuedpnied oz

(Ul 09-0€
Aj21rewixoidde yibua)
SM3IAJDIUI
'DRINIDNIIS-IUIDS

(Ye-t
Aj21ewixoidde yibua)
SM3IAJISIUL [ENPIAIPY|

1X31U0D pue 2Inynd
uejueJ| ur Aoueubaid
P31SISSE JO ISUS el
usuwom Moy a10|dxa o]

JUS WIS} AY|1143) BIA
POAIDDUOD A||NJSS3IINS
dABY OYM S3|eW) pue

S9[eW JO S3OUDIAXD

|erRURIUR Y} J0|dXd O]

uel|
6] (5L07) Wepe
-4bow-ipooquyag pue
Liejjeyo ‘pefsuwiliog

‘Ipuoyy ueqluey 9

AN

[c1]1(s102)
Jsuing pue dieys ‘youai4  §

sawayy urepy sisAjeue eyeq |1e12p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 9 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

£oueu

-baud uo A13120s Jo 1edw (S
Inoge| pue

Aoueubaud ybnoiyy

Buiob sa1je syybisul (1
AyauspI Jo uonisuel] (¢
suon|puod

|ed1bojoisAyd pue [edisAyd o1
SUO[1283l [BIDOSOYDASY (7
SN1904 38U} JO Yieay pue
A12jes ay3 uo siseydwd (|
'SOWAY) UleW Al

ct_o__o__;uQ
ESomECo\GSEwwgim
Adeq aupjo tesy ayL (¢
[RAIAINS S.AQeq Ay (|
‘SoWayl ulew InoH

(%001) Gl =s1dwane
2I0W 10 OM |

(9%0) 0 =1dwane sy
£103s1y Juswieas) DY
(9%0) 0=payads 10N
(960) 0=1NI

(%0) 0=10

(%001) SL=4Al

2dA1 oy

(9%0) 0=paure|dxaun
(9%0) 0=pPauUIquIO)
(960) 0=10108] 3[el\
(%001)

G| =10108) 3jewa
uonedIpul YW

(521 (6007) I19Mms31D Aq
paydope sainpasoid

poyIaw aAelenb
|ed16ojoUsWOURYd

(%.¥) 6=s1dwene
9I0W 1O OM |

(%€5) 01 =1dwane 1sii4
£101s1y JUdBWIRBI) DYIN
(%9) | = opayads 10N
%91) €=1NI

(%0) 0=10

(%64) SL=4Al

adfy Oy

(%5) L =pautejdxaun
(%G) L =pauiquiod
L1) =3

(%6£) G =>3[ewa4
uonedipul DYW

[8c] (6661
‘auuolq g a||iAe)
SISAjeue JU1U0D)

paniodal 10N

Aoueubaid

(%)

| =ewo|did |0oydS YybIH
(%)

| =33.169p 269|02 Jorunr
(9%£5) 8=2a169p s40]2Ydeg
(%€€) S=2SW

uonesnp3

(9%001) Gl =patuen
snjels [eje

pa1iodal JON

Apdruyyg

(1€ obuel) SIeSA B¢
abe ueay
soiydesbowaq

Ageq e bul

-I2NI[9P JO 18K SUO UIYIIM
POMBIAIDIUL SD[RUID) G |

(%S 1) €=s19|duL

(%G) L =sum]

(%608)

G| =Adueubaid s|buig
A>ueubaid

(%£)

/ =s31enpeld |0oyds ybiH
(9%¢9)

71 =92163p Aysianiun
uonesnp3

(%.€) £ =buigeyod
(9%€9) Tl =paliepyy
snje)s [eye

(91 1) z=AWdIUuYIe BY10
(%68) £1=3UYM
Apruyy3

(-7 buel) sieak G¢
abe uea|y
soiydesbowaq
Aoueubaud jo
121S3WL3 pAIYL 1By Ul
SISYIOW SWI ISIY 6|

(U 0z1-06
Aj21ewixoidde yibua)
SMaIAIRIUL Yadap-u|

(Ui 06
Aj21rewixoidde yibua)
SMBIIA

-191Ul P2INIONIIS-IWDS

s1eak 9213 buipaadxa
pouad e Ian0 |HY JO
S9|2AD 9a1y1 1583 1B
auobispun pey oym
USWOM dsaueme] Ul
A>ueubaid jo sadua
-1Jadxa ay1 aqudsap o

(14v) ABojoutpa)
aAoNpo.dal palsisse elia
uondaduod buimojjoy
Aoueubaud buunp sieay
SUaWoM a10|dxa O

uemie|
[5€] (€100)
lepue es| ‘U] g

lizeig

[v€] (#107) s0S

-sed pue 1ujuplg ‘sado
‘winjjedde ‘sojlpulog £

soway) uley

siskjeue ejeg |1e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 10 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

Ageq Areuibew (9
A>ueubaid

:uondaduod Jo sabeis (g

- uopesiuebloas Ausp| (f
- xew yoddng (¢

Alewd o1 buneal away (7
awayl ymoib 3y (1
:SaWAYY UleW XIS

aseyd

Burioyuow ay] :aseyd wb
KIOIDIA 343 pue

3166n.s :eseyd ¢

AM|143y :21 1oddns pue

djay 3995 01 pasu buiwpym
-19A0 pue snoixuy :aseyd .z
aseyd xgnoq,:eseyd |
:saseyd

ulew Inoj yim ssadoid e se
2dUaadxa Aoueubaid

11943 pajelieu syuedidnled

(999) ¢ =s1dwene
2I0W 10 OM |

(%£€) | =1dwene sy
£10351Y JUBWIIERI} DYIN
(96€€) | =,Payidads 10N
(%€e) L=1NI

(%0) 0=10

(%€€) L=4Al

adfy oY

(%€£€) L =pauleidxaun
(%0) 0=pauiquod
(%€€) L =3en

(96€€) | =3[pwa
uones1pul SYW

(8] (6661
auuoiq g 3|fie7)

m_m\A_mCm 1U21U0)

(%09) 6="s1dwsaie
2JOW 10 OM |

(%0%) 9=1dwane 1514
£101s14 JUudWIRAL} DY N
(960) 0=payads 10N
(%cS) 8=1NI

(%0) 0=10

(%8Y) £=4N

adfy Oy

(9%607) € =pautejdxaun
(%¥) 1 =pauiquiod
(%9¢€) G=31_W

(9%0%) 9=9lPWd4
uonedIpul YW

[9AS] DAL
-eyjenb pue [eqo|b uo
suianed ‘sswsyl Jo
uolesynuSp|

papiodal 10N

Aoueubaid

(9€€) | “uonesInPs 9|ppPIN
(9%.£9) T :uoneonpa J2YBIH
:uoneonpgy

pa1iodal 10N

snjejs [ejlepy

pa1iodal 10N

Apruyig

(Le-Gz=9buel) sieak ¢
abe ueay

PIIYs sy Jisyl yum
Adueubaid Jo Ja1sauiy
pAiyraieyy ur syuedpnled ¢

(%4)

| =A>ueubaid sdiiny
(%€ 1) T=SumL

(9%08) 1 =9|6uIS
A>ueubaiy

(%98) €L =|00y>s
AK1epuodas pa1a|duwod uspy
(%£8) €1 =1004ds

yb1y 10 93169p USWOAN
uonesnp3

(9001)

G =bunigeyod 1o palie
snje)s [ele

(%) 1 =AuD1uyia J2y10
(%€6) ¥71 =2UYM
Apdruyi3

S1eak ge =9\

S1eaK 9f =3|eula

abe ueapy
soiydesbowaq
(aueubaid syoam YE-60)
PIY2 3SIY JIDY3 Yim Jueu
-baid ssjdnod ueljey G|

(payiodas 1ou Yibua)
(a8661 41ANN)

udWwom Jueubald ayi Jo
suole1dadx3y pue
Aoueubald Uo MalAIIU|

(UIW 06-06)
Aj21rewixoidde yibua)
MalniRUl [ed1ydelbolq
-01Ne PaINIdNIIS-IWDS

14V 4o

1X91U0D 343 Ul Jaylow e
BuIwod3q JO 5530

-o1d ay3 pueisidapun o

1USW1eal} Uol
-onpoidal PaisIsse Yim
paulelgo Asueubaid 151y
J9y1 buunp usw pue
uawom u| dojanap 1eys
sassa00.d [ed160j0yd
-Asd ay1 a10|dxa O]

lizeig

[£€](1100)
sado pue sajjpuioq oL

Ay

[9g] (€107)
11JoWS pue IJows 6

soway) uley

siskjeue ejeg |1e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 11 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

Aoueubaid woly

Kol onuayine buipa (6
ymolb

UMO $3U0 Buluiyuo) (8
EBEIEINERIE]

1211 341 pue Ajiayul Jo
95ur}daDIR BANISOJ (£

EBRIIETe)
-JU02-J|35 JO AI2A0D3Y (9
Ssau||auo| JO

sBulja3) wolj aseajay (S
ssau

-SNOIDSUOD-|9S [eUIIBN (2
Aaixue

BUILWODIDA0 Ul WOPSIAA (€
Asnojes(

POPIOAR 343 0} UOIIUBNY (7
1ueubald

Bulwodaqg Aq ainssaid pue
UoISsIW Jo sbuljoad (1
‘SOUWIRY) Ulew SUIN

Aoueubaud bul

-INp UoREDIUNWIWOD) (9
1uswiean bui

-INp Uo[EDIUNWIWOD) (S
Aoueu

-Baud Buunp Aujenxas (4
JusW

-1ea11 bupnp Aljenxas (¢
Aoueu

-Ha.d Bulnp uoisayod (7
JusW

-1ea11 buunp uoIsayod (|
'SOWIBYY UleW XIS

[6€] (8261
'1zze|0D) poYIaW Apnis
|ed160j0UsWOUSYd

[8c] (6661
'auoIg 7 e||ieT)
SISAjeue JU1U0D)

pa1odai 10N

Ki03s1y Juawieany YW
(1) L=13410

(%0) 0=1NI

(%0) 0=10

(988) £= 4N

adK1dvIW

papiodal 10N
uonesipul YW

(9699) 7 =s1dwane
2I0W 10 OM].

(%€£€) | =s1dwamne sl
£101s1Y JUudWIRALY DY N
(9%€€) | =,Ppayads 10N
(9%0) 0=1NI

(%0) 0=10

(9%99) =4I

adA1 vy

(9%0) 0= pautejdxaun
(960) 0=pauIquoD
(%€€) L=31eN

(96€€) 7=9lPWa4
uonedipul DY

(%ST) T=sum|.

(%52) 9=>91BuIs

snjels Loueubaid
paniodal 10N

snjels uonednpy
paniodal 10N

snjejs [eyey

paniodal 10N

fduyi3

(¢y—-8z=>2buel

obe) sieak p¢

abe ueay

soiydesbowaq

KISAI]9P J21Je SYIUOW XIs O}
QU0 | Yy eIA Aoueubaid
panalyde oym serediuind g

papiodal 10N

snels Aoueubaid

(%€¢)

7=1004ds Aipruswa|3
(9%.9) ¥=Uuoneonpa JaybiH
uonednp3

(9%001) 9=diysuoneja e uj
snjejs [ejlepy

paniodal 10N

Apdruyy3

paniodal 10N

abues pue abe uesy
(s31dno>

92.4y1) syuedpiped 9

(Ul /8—9=2obuel
WG9 =ibus|
abeiany)

SMIIA

-191U PRINIONIIS-IUISS

(U ozt
Aj21rewixoidde yibua)
SM3IAJRIU
paJIN1dNIS— 1WSS

Abojouyday

aAdNpoidal palsisse eia
Aoueubaid paaaiyoe oym
uswom Ag paduauadxa
sassa201d [euopows ayy
461yB1Y AjaAnenenb of

14V Jo

dj2y ay1 yum ueubaid
9Wed3q 0YyM s3|dnod Ul
Adueubaid pue Jusw
-1ea.) buunp diysuoneyal
[eIEW BY3 1eBNSaAUL O]

ueder

[L1](6002)
euwleAeg pue 1yseAeH L

lizeig

[8€1(1107)
sodo pueeAlIS L1

soway) uley

siskjeue ejeg

1'e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 12 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

[€€1 (0661 ‘Usuely uep)

s|sAjeue

Jnewsyy buneiodiodul

Jayiow pabus|ieys-1onQ, (1 poyiaw |esibojous
DWSYI UlPW SUQ  -wouayd dnausuliaH

L4V 1oye
Jaylow Buipasjpsealq e
Buiwodaq Jo Ajeas ay (¢
pooyiayiow 03 Ay

-|1134ul WOl uoIsueI 3y (|
'SaWaY) Ulew OM|

[L¥] (s00C
‘lawepen) Abojoud
-wouayd d1InauswiaH

pa1iodal 10N

K101s1y Juswiiea) DY
(960) 0=payads 10N
%1€) €=1NI

(%0) 0=10

(%69) 6=4AI

adA1 Doy

(%0) 0=paule|dxaun
(90) 0=pauIquod
(%8€) S=9[eW

(%¢9) 8 =2lrWio
uonesipul YW

paniodal 10N

A103s1Y Judwieas) YW
(9%0) 0=payads 10N
©oLy) LL=1N

(%0) 0=10

(%65 9L =4Al

adf1 Oy

pa1iodal 10N

uonesipul YW

payiodal 10N
Aoueuboaid

(9%9¥) 9=140J3ydeg
(%S) L=ewoldig
uonesnpg
payoday 10N
snjejs [eye
pa1odai 10N
fpuy3

sieak z¢

abe uea|y
soiydesbowaqg
1YYV BIA PAIRD
-U0D oYM SIaylow €|

(%001) Lz=3|buIS
Aoueuboaid

(%¢£€) 01 =2Iseg

(%) T=WnIpapy
(9699)

G| =uoneonp3 Jaybiy
uonesnpg

(%¢2) 9="bunigeyod
(%82) LC=patlieN
snjels [eje
pa1iodal JON
Apiuyg

(pa1iodal

10U =>3buel abe) sieak g¢
abe uea|y
soiydesbowaqg
slaylow

SWI} 151y USWIOM /7

(1odal 10U Y1bua)
'SM3IA
-131U] PRINIDNIIS -WSS

(Ui /€ =bus)
abeIany)

(61 =U) SM3IAIRIUI PaIn]
-DNJIS-{UWISS [BNPIAIPU|
pue uiw 9g bul

-158| (8 =) dnoib snoo4

1YY Jaye pooy.s
-410W JO 9DUSLIAXS 3y}
19A0DSIp 01 paulie 1ey)
Apnis |edibojouswou
-ayd Jabie| e jo 1ey
sanbiuyday uop
-ONpolidai-paisisse Jaye
90PJ SI9Y10W $abUD|
-|ey> ay3 21eH1ISaAUI O]

LHv buisn

[PAISDUOD OYM SI2loW
oWl-1siy JO mwucm:mnxm
Buipasjiseslq ayy puels
-Iapun pue 2qldsap O]

uel|
[¢¥] (6107) Iseqqy pue

pueinodpewweyop
‘Ipeuiuwieyoly 1ybapes

ureds

(o] (1Z0Z) senbnipoy
-zadoT pue e||iped-zap
-URUISH 'B|0S-ZopuUBUIR
‘eul|O\-OJaueID) ‘eulpalp
-ZapUeUIS 'Z98S Ze|q

14}

€l

sadualadxa wnyedysod 1o/pue Yyiiiq buiojdxa saipnis

sawiayy urepy sisAjeue ejeq

11e19p DY

soiydesbowap
Juedpiyed

uond9||od eleq

swiy

uoned0| pue sioyiny

(PanupuOd) Z 3jqey



Page 13 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

paniodal 10N

K101s1y Juswieas) DYIN
(90) 0=payads 10N
(%0) 0=1NI

(%0) 0=10

(%001) 8=4Al

adA1 ovn

(%0) 0= pautejdxaun
(%0) 0=paulquiod
(9%05) ¥ =3le

PIIYD Yam UondRIRU (€

Jaunled wolj uonuey| (7 (5] (8661 ‘Wapyg

Jaupied pauladuod ay] (| 13 uepbog) uononpul (9609) 7 =2°leWa4
‘SoWIay) urew a1y | JnAjeue payipoy uonesipul DY
panodal 10N

K103s1Y Juswiean HYW

(90) 0=payads 10N

(%€€) €=1nI

(%0) 0=10

(%£9) 9=4NI

adf1 oy

[e€l (0661 (960) 0= paute|dxaun

‘USUB\ UBA U (%0) 0= pauIquIo)

pa112) yoeoidde [e1H0|
-ouswouayd dinau
-aullay uelsbbaplaH

(%€€) =9l
(%£9) 9=2|ewWa4
uonedIpul YW

bBunsyiow-1adng, (|
DWSY3 Ulew auQ

paliodal JON
A>ueubaid

(96001) 8= U1
Apuy3

(%c1) | =bumigeyod
(988) £ =paliepy
snjejs [eyepy
(s1eak €561

abuel) pjo sieak oy
abe uea|y
soiydesbowaqg

4/l BIA PRAISDUOD
pey siaupied asoym usw g

paniodal 10N
Aoueubaid

(%€€) € =10J9ydeg
(%£9) 9=rWo|diQ
uonesnp3
pa1iodal JON
snjejs [ejuepy
110dal 10N
Apruyy3
(Sp-8z=>obuel
obe) sieak 7¢

abe ueay
soiydeabowaqg
SI9YIOW W ISIY 6

(Inoy auo
Aj21ewixoidde yibua)
SMIIA

-193Ul P2INIDNIIS-IWSS

(U o/-St
Aj21ewixoidde yibua)
SMIA

-121UI P2INIDNIIS IWSS

s1ay1ey BUIAIDOUOD

-4\l 10} pooyiuased
AJea jo buipueisispun
yrdap-uy ue apiroid of

USWOM UelU
-eJ| buowe | Yy Joye bul
-lay1ow jo bujueaw pue

EBEIIEleNEIEIN
9014359p pue a1ojdxa o]

m:mbw3<

[P¥] (L107)

uosqio pue uoy
-B\DW ‘Bnojjez -sydeig 9L

uel|

[ev] (SL0T)

Iy6apes pue Iseqqy

‘USUNY|N[-USUIR|IYaA

‘Inodpewuweyo ‘1ys
-Weys ‘Ipewiweyo gL

sawiayy urepy sisAjeue ejeq |1e3sp DY

soiydesbowap
Juedpiyed

uond9||od eleq

swiy

uoned0| pue sioyiny

(panupUOd) Z 3jqey



Page 14 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

Bul|qls e bullspIsuod (€
1ualed e bujwodag (¢
pooyiuased oy bupedald (|
BEIEIHEET] |

Spliom
3|1143JUl pUE 31119} U9SMIS]|
32N BUIMSD (17

1B} JO MOPRYS 31 Japun
AKoueubaid (¢

pliom

AUl oyy buines (¢
juawieal (e

pooyiayiow o}

yred snosuejuods-uoN (|
:SaWaY1 IN04

(969) | =umourun
(%8¢€) 9=s1dwe=ne
210W 10 OM|

(9%95) 6=1dwane 1si4
£101s1y Juswiean DYW
(9%0) 0=payidads 10N
(%0) 0=1NI

(%0) 0=10

(9%001) 9L =4AI

2dfy Oy

pa1iodal 10N
uonesipul DYW

lev] (010C
15014) Aj|eoneway |

(91 1) z=s1dwene
2J0W 10 OM |

(%68) 91 =1dwane isii4
£101s1y Juswiean DY
(90) 0=payidads 10N
(%0) 0=InNI

(%0) 0=10

(%001) 8L =4Al

adf oYW

(%05) 6= paule|dxaun
(%9) | =pauiquod
(%€€) 9=3eW

(%1 1) 7=9lrWa4
uonesIpul Sy

[£¥] (#10C 'ZeunieyD)
K103y papunoin

(%001) 91 =3[buIS
A>ueubaid

papiodal 10N
uonednp3

papiodal 10N

snjels [eyey

papiodal 10N

fuyi3

(17—6¢ =9buel 268 3jBN)
(6£-Gz=>3b6uel

obe 9jewa4)

pa1iodai 10N

abe uea|y
soiydesbowaqg

JueyUl

U013|BUIS 9AI| U0 YIM
s3]dnod [enxas01a1ay 9|

pa1odal 10N

Aoueubaid

(%1 1) T=]00YdS [PUONEIOA
(%6t)

8=00yDs A1epuodas

(%1 1) ¢=00yds ybIH
(%¢£€) 9=uoneonpa JaybiH
uonesdnp3

pa1odal 10N

snjejs |ejuepy

pa1odal 10N

fApuyia

(6€—/z=>3buel

obe) sieak z¢

abe ueay
soiydesbownqg

ALY

-$S900NS BUIMOI|04 P|IYyD e
pey pue 1ueubaid awod9q
pey oym siayiow g|

(Ui 09-0%
Aj21eWwixoidde yibuay)
$9|dnod yum

SMBIAJRIUI PaINIdNIISUN

(pa1iodas Jou Yibua))
SMIIA
-121Ul P2INIONIIS-IUISS

pooyiualed Ajies 0}
uonisues] sa|dnod 4|
Jouop-uou 210|dxa 0]

K103y1 papunolb e
Al [NJSS200NS BUIMO||0)
Jaylow e buiwodaq Jo

N
[8v] (6107) uos
-PNH pue 14y Udp Uep
wiaj|nD ‘@dUno ‘uelly 8L

ASynL
[ov] (1202)

9dualadXxa 3y unbyy pue DaINs3] ‘Z0g  LL

pouiad |ejeursod pue [ejeuslue ay3 buliojdxa saipnis

soway) uley

siskjeue ejeg |1e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 15 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

9ouUaladXxa buimoueN (7
K12IXUe 10}

suoseal Jo Axajdwod (|
:SOUWY1 Jofew om|

soidol

1UabIaWS Jo paulw
-1219pald Jaye ol
PoPOD SeM X3}

— 91L1S 10U $90(

panodal 10N

K101s1y JUBWiIEDI) DYIN
%) ¥=1NI

(%0) 0=10

(%£8) 9¢=4Al

adf1OVIN
(%¢€) | =1ualed auo| auQ

(9%€) | =2|dnod xas-swes
pauodai Jou

- paulejdxaun

pauodai Jou

- pauiquiod

pau0dal 10U — Je N
pa1i0dal 10U — 9jewd
uonedipul YW

=Aoueubaid aibuIg

(9%05) 9=U0>NPaI SNIS0-
Aoueubaid

(%€ 1) y=Arewnd

(%0€) 6 =A1epu0d3S
(%.9)

/1 =uonesnps JaybiH
uonesnp3

(%€) L =pa3IoAIg

(%€1) 7=21BuIS

(%€8) ST=palliey

snjels [ele

(9%001) L§=yslueds
fAduyi3

(pa1iodal

10U =>abuel abe) sieak /¢
abe ueay
soiydeabowaqg

(s4suned | 7 ‘uswom jueu
-H621d 0¢) sauedpinied | g

(UIw 06-0€
Aj21ewixoidde yibua)
SM3IAIDIUI
P2IN1ONIIS-IUISS JO
spunos pajeaday

1X91U0D
ysiueds e uj Juswiean
andnpoidal paisisse bul
-MOJ|04 S1auLied 13yl pue
USWOM JO SPaau [e1D0S
-0ydAsd ay1 a10|dxs 0]

uleds
[05] (9102)
pleisag pue odsal) 6l

soway) uley

siskjeue ejeg

1'e19p DY

soiydesbowap
juedpiyed

uoid3||0d eleg

sy

uoie>o| pue sioyiny

(panunuod) g ajqey



Page 16 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

uoneuop 66 10 wiads sem siy1 JSY1sYM UMouUN — UOI1_UOP 31BWeD) ,

UO[1RUIWASU| SULISINEIIU] /)] “UOIIdINPU| UOIIRINAQ [O ‘UOIIESI|I1I9 OINA-U| 4/ :SUOIDIN2IGQY

1USW1eaJ] [BDIPaW pue
SIUSAS DUIIdSUN USaMIS]
uoid3UU0D (/1

Yiq sp1emoy

uonowa pue sbuijeay

S,2UO JO SSAUSRIAN (9]
AYNOLIP yoNnw 1a1e yuiq
[njAof audsap pjiys 151y S2U0
Bujsies Inoge A1sIXuy (S|
Ageq bul

-paebal salllom Jo buises (7]
Ageq jo

2DUISIXS WOy I3y Aof (€1
Burieas pjiys 1oy

UOIIBAIIOW PpUB Jaylow e
Bulwod9q 1e AOf (71
uswiyng jo
ENIENETTINIIWSEW EGK
PIIY> Ajeay e jo

UuIq ay3 4oy buibuoT (01
Adueubaud jo uonenup

-U0d IN0ge AJuleRdUN (6
Ajiudey 03 10adsal yum

$S911S pUB ssaulnpuey] (8
ybu (e

39 [lm 1 1ey Buijaay pue
SN13) 3Y3 Ul SISPIOSIP 10
Salljewiouge pue 19

-IXUB U99MISQ uollen1dn|d (/
KISAI]9P |BINJBU B 9ABY JOU
ued 3U0 1ey1 aduerdaddy (9
Kauinof

Buoj e uo Jej siy1 W0 0}
Bulaey 1e ya1ja1 Jo BulRA (S
Au|1oey Bulyuig e bund3as ul
3dURINSSEal pue A1BIXUY (4
Adueu

-baud ur apud pue Lor (€
K1anl9p pue Adueubaid jo
3SUSS [BN1DR JO DB (7
suole}

->adxa 01 A1eJIUOD ‘PJIYD pUO
-235 B J0J 211S3P BUIMOID (|
SOWAYY UeW / |

[¢sl(z00T “le1e
H310) sIsAjeue JuaU0D

panodal 10N

K101s1y JuswWiIED) DYIN
(%€0) T=1NI

(%0) 0=10

(%£9) 9=4AI

adf1 dVIN

(%¥) ¥ =p3uteidxeun
(%0) 0=pauiquio)
(©C 1) L =9

(%¥Y) ¥ =23lewa4
uonesipul DY

pa1iodal JON
A>ueubaid

pa1iodal JON

uonesnpg

pa1iodal JoN

snjejs [ejlepy

pa1iodal JoN

Apuyig

(P|O SIRSA £p—£€ =abuel)
plo sieak /¢

abe ueay
194 ybnoaya
P|IYy2 151y € 03 YyuIqg Bul

-AIb 1ayye Aoueubaid puo
235 B JOJ JUdWIeal} AN|11I3)
POAIDI1 OYM USUIOM 6

(Ul 09-6¢
Aj@1ewixoidde yibuaj)
SMBIA

-191Ul P2INIDNIIS-IWDS

JusWiean
Auja4 ybnoayy yueubaid
9WPDC OYM USWIOM JO
'a1e2p|Iy2 pue wanuad
-1and 01 p|Iyd 1544 e Yum
Adueubaid woly s30U
-1adxa ayy Ayued o)

ueder

[1S] (¥L0T) nsiw3 pue
eAlWeY ‘eleWNsIeY 07

sawayy urepy

siskjeue ejeg

11e19p DY

soiydesbowap
jwuedpiyed

uondajjod eleq

swiy

uoied0| pue sioyiny

(panunuod) z 3jqeyL



Page 17 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

E}
() (1) (50) (S0) (50) (0) (1) (S0) (1) (1) (1)
olel3poN SOA 1D 12 1D ON SOA 12 SOA S9N SA [05] (9107) paeisag pue odsal) 61
(2) (1) (1) ©) (1) 0) (1) (S0) (50) w W
?)elapoN SIA SOA ON SOA ON SOA 12 1D SOA S [8¥] (6100) e URllY 8l
(6) (1) () (1) () ©) (1) (1) (1) w W
ybiH SOA SOA SOA SOA ON SOA SOA SOA SO S9A Or] (1c0g) e zog /1L
(8) (1) (1) ) (0) (0) (1) ) (1) (1) (1)
ybiH SoA SOA SOA ON ON SOA S9A SOA SO S9A [Pl (1107) e 18 enojez-speig 91
(s°8) (1) (1) (50) (1) (0) (1) ) (1) (1) (1)
ybIH SOA SOA 1D SOA ON SOA SOA SOA SO S9A [e¥] (SL0T) e 12 Ipewweyoy G|
(s°2) (1) (1) (50) (1) (50) (1) (50) (1) (1) (1)
olelspo SOA SOA 1D SOA 12 SOA 1D SOA S9N S9A [ev] (6107) €12 1ybapes  p|
() (1) (1) (50) (1) 0) (50) (50) (1) (1) (1)
oleI3poN SOA SOA 1D SOA ON 1D 12 SOA S9N S9A [ov] (1200) e zeeszeig €l
(5°2) ) (1) (1) (1) ©) (1) (S0) (1) (1) )
9jeI9pO ON SIA SIA SIA ON SIA 1D SIA SOA SO [L1] (6007) eWeARS pue [yseAeH 7|
(9) (50) () (0) (1) ] (50) (1) ©) (1) (1)
9letdpoN 1D SOA ON SOA ON 12 SOA ON SOA S [8€] (110) sedo pue eAlls L L
(s'v) ) (1) (0) (S0) ©) (0) (S0) (50) (1) (1)
mo7 ON SOA ON 12 ON ON 1D 12 S9N SA [£€] (1107) sedoT pue s9jsuiod 0l
(s°2) (1) (1) 0) (S0) ) (1) (1) (1) (1) (1)
91eJ3poN SOA SOA ON 12 ON SOA SOA SOA SOA SR [9€] (€107) nIOWS pue 1Iows 6
(5°8) (1) (1) () (50) ) (1) (1) (1) (1) (1)
ybiH SOA SOA SOA 12 ON SOA SOA S9A SOA SO (el (€100) e 12 U] 8
(9) (L) (1) (0) (1) ©) (S0 (S0) ©) w W
Slelapo S9A S9A ON SOA ON 1D 12 ON SOA - S9A [vel (¥107) e 19 se|jauiog L
() (1) (1) () (1) ) (50) ) (S0) w W
Slelspo S9A S9A S9A SOA ON 12 ON 12 SOA S9A [6] (5107) ' 39 teqfuey 9
(8) (1) (1) () (S0) ) () (1 (50) (1) (1)
ybIH S9A SOA SOA 1D ON SOA SOA 12 S9N SSA [¢11(5100) e 18 youaiy S
(2) (1) (1) (1) (50) ©) (50) (50) (S0) (1) )
9jelspoN SOA SOA SOA 1D N 1D 12 12 S9N SeA [0€] (9107) "2 32 Ul 4
(£) ) ) (S0) (50) (50) (50) (0) ) (1) (1)
oletdpoN SOA SOA 12 1D 1D 12 ON SOA S9N S9A (011 (£107) "8 12 1212 €
(9) (1) (1) (S0) (0) ) (1) (S0) ] 0] (1)
9leldpoN SOA SOA 12 ON ON SOA 1D ON SOA - SA [11(£107) '|e 13 0bauos [4
(2) (1) (1) (50) (1) (0) (1) (50) ) (1) (1)
9)eI3poN SOA SOA 1D SOA ON SOA 1D ON SOA - S [£21(9100) "2 12 s9||2ui0d L
(01-0)
Bujes |jesano sbuipuy jo
pueaiods 3|genjep judwlels siskjeue eleq sanssiediylg ANAIXSPSY UoNdI|[0d BlRg JudWRINDAY ubisag ABojopoydy swiy Apms

S3IPNIS PapN|dUl 07 9Y3 Jo [estesdde Aljenb [ed1bojopoyiaw 2yl JO MIIAISAQ € d]qeL



Page 18 of 27

(2023) 23:520

Foyston et al. BMC Pregnancy and Childbirth

/12 3,UDD 1D :UOLDINIGqY

%08 %06 %S¢ %SS %0 %09 %S¢ %05 %001 %00l SoA,Se paiel sa1pnis pspn|dul JO 9%
(s'v) (50) ) ) ) ) (50) () (50) () (1)
mo7 12 ON ON SOA ON 1D ON 1D SOA SeA [15] (7102) e 12 esewnsIBY 0T
(01-0)
buneu |jesano sbuipuy jo
puealods d|qenjep judwels sisjeue eleq sanssiediyly ANAIXSYSY UOMNDS||0d ele@ uSWIINDIY ubisag ABojopoyldly swiy Apnig

(panunuod) € ajqey



Foyston et al. BMC Pregnancy and Childbirth (2023) 23:520

1.The vulnerable
parent: fear, doubt,
uncertainty

Acting to
protect

\\,, = 4

Lackingin a
sense of
safety

Fig. 2 Conceptual map of identified main themes and subthemes

Doubt and disbelief regarding the pregnancy were
expressed [9, 12, 34, 35, 46], linked to previous failed
attempts to conceive [27, 35, 51]. Intense states of worry
were quickly followed by fears regarding the viability of
the pregnancy and miscarriage prominent [11, 12, 27,
34-37, 46, 48, 51], particularly during the first trimester.

The MAC journey influenced reactions to pregnancy:
“It’s taken so long to get here, that it’s not the same, or
maybe it is, we don’t know; but a woman who gets preg-
nant naturally or has no trouble getting pregnant may not
think about things as much as someone who's spent two
years going through this process” [50] P*%, These reactions
led to significant value being placed on the pregnancy
[14, 27], with difficulties in imagining a future life with
their baby: “I always feared that something would happen
to my child. As if taking it in my arms was impossible...”
[46] ® 4177 For some parents, these fears diminished at
significant milestones [12, 36], with a growing sense of
stability as the pregnancy progressed [35]. However, for
others, these worries persisted throughout, switching to
fears of stillbirth [34, 37, 51]. In papers that discussed
the non-gestating partners’ perspectives (in this case, all
male partners’ perspectives) these fears were often less

3. Psychosocial needs and support
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From exclusion
and
marginalisation
to acceptance
and belonging

/ 2. The stark realisation \
of the parental dream

Navigating old
and new
identities

The needto be a
perfect parent,
for their
precious child

The onward
\ journey

apparent [12, 14, 36], with them feeling reassured by their
partners’ changing bodies.

Individuals (i.e., mothers) lacked trust in their own
bodies [11, 12] and feared they could not sustain the
pregnancy: “..to be honest I just stopped trusting my
body, it never behaves at it should do, if you expect it to
do something, it will do something else” [12] ®°7), These
fears often became an obstacle to live the pregnancy fully,
impacted bonding: “Now I am in doubt whether I should
bond with her. What if something happens to that or a
problem occurs” [9] @),

Participants were reluctant to disclose or were eager to
minimise the physical and psychological burdens of preg-
nancy and the impact of MAC treatment [12, 27], due
to their long desire to be parents. Some parents viewed
pregnancy as a “reward” that “compensated” [27] ®1?% for
the challenges they had encountered. However, studies
published in the UK reported a reduced entitlement to
complain about the challenges of pregnancy and parent-
ing [12, 48], reflecting potential cultural differences.

The health of the baby was a dominant theme across
studies. Concerns regarding fetal abnormality [11, 34, 35,
37, 51], prematurity [11, 34, 51] and disability [11] were



Foyston et al. BMC Pregnancy and Childbirth (2023) 23:520

found. These feelings were heightened before or dur-
ing prenatal visits [35] and often persisted throughout
pregnancy [34]. For some, the fear of abnormalities and
disabilities disappeared upon greeting their baby [51],
whereas for other parents this persisted into the parent-
ing journey, considering their child more vulnerable to
illness and injury [43].

Subtheme 1.2: Acting to protect

The uncertainty, anxiety and fear associated with preg-
nancy often led to hypervigilance and monitoring of bod-
ily symptoms [9, 11, 14, 35, 43, 48],with any indication
of difficulty destabilising individuals, causing emotional
turmoil:

“I always checked my underwear in bathroom to see
if there is any problem. Two weeks ago it seemed that
I had some brownish spots. It was the time when I just
sat and started crying loudly” [9] ®*). On noticing any
physiological changes, individuals swiftly sought the
help of health professionals. For expectant fathers, this
anxiety was expressed through constant checking and
monitoring of their partner: “Every time (mother) left
the room I was like ‘you alright, azlright?’ Every time, I
was like ‘is everything alright” [48] (P43,

A need for reassurance was evident leading individu-
als to repeatedly perform pregnancy tests [12, 46, 48,
50] and seek medical help [11, 35]: “After I learned that
I was pregnant, I kept repeating the urine pregnancy
tests every day. I was so afraid that the baby was not
inside” [46] P4177), Changes in body shape and fetal
movement helped individuals fully realise and believe
in their pregnancy [46], increasing their sense of
responsibility and feelings of protection [11].

MAC added to the fragility of pregnancy: “Because
he was IVF you kind of think, because he didn’t hap-
pen naturally, you're extra careful and extra cautious
because it was like, it is your one shot” [48] (P-439) Both
parents reported a growing sense of responsibility [9,
14, 36], with the developing baby prioritised: “I took
a LOA for one year and rested in bed for a long time.
There was only one focus in my life at the time, the
babies inside me. I knew that only I was able to protect
the two babies in my belly. I had to guard them with my
life” [35] P, This responsibility led to acts of protec-
tion and modification of lifestyle, such as delaying or
reducing physical activity [9, 10, 35, 37, 46], working
patterns [11, 35], sexual intercourse [9, 38] and changes
to diet [10, 35]. This sense of caution resulted in
delayed preparations [11, 12], including arranging the
nursery or buying items: “You know, people keep saying,
‘Have you decorated the nursery? and I can’t think of
anything worse than coming home to a decorated nurs-
ery, you know, if, if things go wrong you know” [12] ®173),
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Expectant fathers reported feeling protective of
their pregnant partner, “taking care” of them [14] ®¥
by attending appointments, providing emotional and
financial support [14]. These feelings of protection
persisted into the parental journey [43, 46], with par-
ents attempting to safeguard their infant from harm.

Theme 2: The stark realisation of the parental dream

The journey to parenthood often starkly contrasted to
individuals’ hopes and expectations. For some, the pro-
cess of becoming a parent was embraced, whereas oth-
ers struggled to realise their dream. This theme, with
its three subthemes, encapsulated individuals’ tran-
sition of identity, approaches to parenting and their
onward journey, considering future family formation.

Subtheme 2.1: Navigating old and new identities

The transition in identity began at the point of concep-
tion for some [11]. However, for others this was a com-
plicated process with a “fragile, obscure and unstable”
identity [35] ®®), particularly during the first trimester.
Achieving pregnancy did not erase individuals’ concep-
tion journey, impacting their ability to embrace their
newly emerging identity [10, 34, 37, 46], causing dis-
turbances in the self: "it may come to something positive
[changes brought about by maternity], maybe not, ... I lost
my personality, my identity.... Who am I?" [34] p494

Couples’ views on MAC impacted their ablllty to
accept their new identity expressing concerns about their
ability to care for their baby [34]. Some minimised [11,
27, 44] and “rejected” [48] (P441) their previous infertility
and the impact of MAC, whereas others demonstrated
acceptance [11, 50].

The birth was a significant moment in the transition
of identity. For some, there was a strong desire to birth
naturally with feelings of disappointment and regret
at requiring medical intervention [51]. Following the
birth, feelings of “shock” [50] ®70) were reported. For
many, physically seeing or holding their infant was
necessary to realise their parental identity and joy [11,
14] : "I want to do my best to raise my baby by seeing
and touching my baby and realizing that I have become
a mother" [51] 229,

Feeling “complete” [35] P® upon their baby’s arrival
and viewing their parenting role as “amazing’, or “incred-
ible” [48) P49 were reported: “The joy of having a baby is
much greater than winning a lottery... I think that is the
greatest happiness in my life. This is something I could
never have realised before I became a Mum” [35] ),
However, the lasting impact of MAC was evident for
parents, fading into the background, yet etched in their
minds: “And I remember feeling that I wouldn’t ever forget
how hard that actually was to go through the treatment
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and I don’t think I have to some extent, but I feel like it’s
faded a bit into the background” [48] P42,

Pregnancy and motherhood were considered funda-
mental to being a woman: “becoming a mother really
meant feeling like a woman” [46] P47, Individuals
reported feeling more valued because of their preg-
nancy, increasing self-confidence, reclaiming their sense
of self [9, 11, 46] and restoring trust in their bodies’
capability [11, 46].

Subtheme 2.2: The need to be a perfect parent, for their
precious baby

The pregnancy and baby were often viewed as “pre-
cious” [48] P42 [46] P47 “delicate” [34] P118), “spe-
cial’ [27] P129 or “highly valued” [44] ®?, impacting
approaches to parenting. This presented with parents
needing to provide “perfect’ care [46] P47, [43] (P49
centring their lives around the infant, with parental needs
secondary [42, 44, 46]. This parental approach some-
times led to more permissive parenting styles, fulfilling
the child’s every wish and a reluctance to provide conse-
quences: “We would do everything she wanted” [42] 17V,
Not only was the child viewed as highly “special’; but the
mother also: “We are not better mothers, but more special.
When you want something so much, you appreciate it and
take care of it with more care. I worry a little more about
him because he was so longed for” [40] 7, Gratitude was
expressed by parents [48], acknowledging that their expe-
rience of MAC changed their “perspectives” [48] ®* and
tempered the challenges parenthood brings, even helping
some parents to maintain a sense of “calm” [48] ®*V in
stressful situations.

The fears of loss apparent in pregnancy overspilt into
parenting [42], leading to concern, “over-protection”
[43] ®*) and over-involved parenting [42, 43, 46]. This
was characterised by constant monitoring [34, 42, 43] and
supervision of their infants: “I'm very careful, I'm afraid
that something bad happens for him, always keep an eye
on him and keep him with me” [42] ®179)  Mohammadi
et al. (2015) [43] reported an “over-emotional investment”
characterised by enmeshment of mother and infant: “He
saved my life. Every second I think about him, I'm totally
obsessed with his future [43] (p48),

Different approaches to parenthood were noted
between male and female partners [44], with fathers
referenced as more “laid back’, “playful” and less pro-
tective [44] ®7), Contrary to this, Allan et al. (2019)
[48] reported the unification of parents in their approach
to parenthood, with close involvement and negotiation
from both parents.

Strong desires to breastfeed were reported [40, 51],
with mothers wanting to offer their child the “best start”
[40] P79 Often individuals endured physical pain and
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self-sacrifice to continue with their quest to breastfeed:
“The cracks hurt a lot, when I had been breastfeeding
for a little, the pain went down a little bit, but I thought
about stopping breastfeeding. I made the sacrifice and put
up with the pain for him, and I don’t regret it” [40] ®7V),
Opposingly, prolonged breastfeeding was evident [40,
44], linked to feelings of protection and bonding.

Subtheme 2.3: The onward journey

Thoughts and feelings regarding future family formation
and the decision to have another child were discussed
[42, 46, 48, 50]. Having another child was not viewed as
a guarantee [42], with many fearful of re-embarking on
the MAC journey [42, 46], reminded of the emotional
turmoil [48], pain [46, 48] ®4177) and anxiety [46] previ-
ously experienced. Attachment to frozen embryos were
reported [48] and comments from others regarding a
second child were hurtful reminders of their journey to
conception [48].

Theme 3: Psychosocial needs and support

This theme and its two subthemes captured individuals’
psychosocial care needs as they navigated complex health
systems, relationships within their own support networks
and the impact of sociocultural context.

Subtheme 3.1: Unmet care needs

Whilst the desire to receive routine antenatal care [30]
and to be treated “like everyone else” [12] (P-574) were pre-
sented, the care needs of some individuals contradicted
this [12, 30]. Discharge from the fertility centre brought
satisfaction, signalling the end of their MAC journey
[30]. However, ambivalence regarding the transition was
evident, with “gaps in care” reported [12] ®°7%, This was
often an anxious time for individuals lacking in contain-
ment: “We didn’t really know who to turn to, we hadn’t
seen our midwife yet and we needed to know everything
was okay with the pregnancy, so we paid for a private dat-
ing scan” [12] (p-574),

Participants’ care needs were not adequately addressed
by routine services, with little understanding or attention
from health professionals regarding their conception jour-
ney [12, 30]. Increased care needs [30] were reported by
individuals requiring additional appointments and scans
to contain their anxiety. There were barriers to discussing
their concerns with health professionals in fear of being
perceived as “ungrateful” [12] ®1%); parents reported
often requiring prompts from professionals to initiate dis-
cussions [30]. Nevertheless, certain qualities were valued
in health professionals, such as knowledge regarding their
conception journey, personalised care, clear and consist-
ent communication, more frequent appointments, under-
standing and reassurance [10, 12, 30].
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Subtheme 3.2: The journey from exclusion

and marginalisation to acceptance and belonging

Feelings of difference were experienced in pregnancy
after MAC [9, 11, 12, 46, 48]. “Resentment” [48] P4
towards spontaneously conceiving couples was
expressed, feeling others could not understand their
journey to conception [12, 46], or the emotions that
pregnancy brings [46]. The uncertainty associated with
pregnancy often translated into reluctance to share their
pregnancy news with others [9, 11, 35, 36, 50]: “only tell
immediate family and friends and then if it hasn’t worked,
we can then be open and honest again, once we've kind of
healed a bit” [10] ®379),

Achieving pregnancy brought complex emotional reac-
tions and a sense of betrayal to their previous childless
identity [9, 12]. Reports of guilt, empathy and sadness for
those still trying to achieve pregnancy were evident [9,
11]. Parents also reported “finding meaning in life” [9] ®¥
once pregnancy was achieved, shifting from a position of
isolation to connection, feeling supported by others such
as health professionals, family and friends [11, 46], bring-
ing hope and optimism [9].

Going through MAC and achieving pregnancy was
reported to strengthen marital relationships [9, 37,
38, 50], with the partner reported as the biggest source
of support during pregnancy[35]. A reduction in con-
flict, improved communication and understanding were
expressed by individuals [38]. Furthermore, having a
biological child led to greater feelings of acceptance and
connection with the partner’s family: “I was finally con-
nected with my husband’s family after having the baby,
and the baby represented a biological link. Otherwise, I
would have always been an outsider” [35] ®0),

As the pregnancy progressed, individuals relied on
family and close friends [48] to provide practical and
emotional support, both antenatally and postnatally [9,
11, 35, 37, 40]. Furthermore, making new connections
with other parents who had conceived via MAC was a
welcomed bonding experience [48] facilitated by inter-
net forums [10].

Sociocultural norms regarding conception influenced
individuals’ ability to integrate their former and current
selves [48]. Having a child seemed to hold cultural signifi-
cance, with the impact of society particularly evident in
papers conducted in Asia. In some instances, individuals
never disclosed their use of MAC in achieving pregnancy
due to fears of shame and negativity from their commu-
nity [9, 42]. Individuals felt free from stigmatisation on
achieving pregnancy [9], feeling more accepted by others
and society, increasing self-worth: “In every party or reli-
gious ceremony people came to me and said we bring this
Sfor you because of your pregnancy. The feeling and opinion
of people toward me has changed now” [9] ®¥.
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The role of religion and spirituality was reflected
upon [9, 35, 42, 43], helping individuals manage and
cope with the uncertainty and doubt that accompanied
pregnancy: “Sometimes I feel that I can do nothing more
myself. I read holy Quran and say prayers. I rely on the
strength from God” [9] P9, Parents prayed for a successful
pregnancy [9, 35] and, in some instances, attributed the
birth to God [43].

Discussion

This study achieved its aim of exploring the experiences
of pregnancy and early parenting in individuals who
conceived via MAC, identifying their psychological,
social and health care needs. We were unable to identify
another review that qualitatively synthesised the antena-
tal and parenting experiences of both parents who con-
ceive via MAGC; therefore, to the researchers’ knowledge,
this is the first review of its kind. Overall, achieving preg-
nancy brought complex emotional reactions and lacked
in a sense of safety, with amplified care needs identi-
fied by parents. The health and survival of the baby pre-
occupied parents’ thoughts, leading to acts of protection
and cautious living, impacting their transition to parent-
hood and their identity as a parent. This transition to par-
enthood can be a lengthy, non-linear process, influenced
by health systems and the sociocultural context.

This review confirmed that pregnancy following MAC
was associated with pregnancy-specific anxiety, fears of
pregnancy loss and concerns regarding the health of the
baby [5, 7, 8]. This heightened state of threat impacts par-
ents’ ability to imagine a life with their baby and, in some
cases, impacts bonding. This is significant, given mater-
nal representations during pregnancy are predictors of
attachment one year postnatally [53]. Furthermore, preg-
nancy is a critical time for the neurodevelopment of the
developing baby. According to the ‘fetal origins hypoth-
esis’ the utero environment can have a sustained impact
across the lifespan [54]. Prenatal maternal anxiety can
impact the neurobehavioural development of the fetus
[55-57], with long-term effects observed on the child’s
cognitive ability [57, 58] and emotional adjustment [59].
The findings from this review may have implications for
clinical guidance, suggesting a need for early identifica-
tion and monitoring of psychological distress, with tar-
geted interventions to reduce pregnancy-specific anxiety.
These findings hint at the potential value in identifying
pregnancy following MAC as a risk factor for emotional
vulnerability, which may need to be considered for any
future revisions to antenatal and postnatal guidance.
However, more studies in this area are required to further
support and substantiate this recommendation.

Perceived social stigma impacted parents’ relationship
to help. Hammarberg et al’s mixed methods review [5]
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suggested individuals might “idealise” [5]®*V) parent-

hood with a reduced sense of entitlement to complain
about the negative aspects of parenting. The current
review identified this notion both antenatally and postna-
tally. French et al. [12] referred to this as “self-silencing”
[12] 574, Self-silencing or the internalisation of difficul-
ties has been linked to depression [60—62], lower levels of
self-esteem and disturbances in identity [63]. This finding
is important given the potential negative consequences
for maternal mental health and the mother-baby relation-
ship [64]. Normalising parental experiences and reducing
stigma and shame regarding MAC are important mile-
stones for health services and society to achieve.

The transition to parenthood was often complex
for expectant parents, facing unique challenges. Mae-
hara et al. (2021) [8] made similar observations in their
review, suggesting the acquisition of the maternal iden-
tity was delayed, defending against any anticipated dis-
appointments and loss. Individual variability regarding
the transition of identity was noted across studies. For
some parents, the transition in identity began at the point
of conception [11], whereas others struggled to realign
their old and new identities, needing to physically see and
hold their infant to realise their dream of having a baby.
Shifts in identity have been linked to anxiety and con-
fusion [65], making this an important issue to identify,
assess and support individuals with.

This review identified the significant role of culture
and society in shaping experiences of pregnancy and
parenting following MAC. Individual, familial and cul-
tural values, regarding reproduction and gender, impact
acceptance of MAC and the transition of identity. The
sociocultural context featured heavily in papers writ-
ten in countries with collectivist cultures, amid societal
pressures regarding child-rearing [35, 42, 43]. Parents felt
ostracised by their previous childless identity and stigma-
tised for their use of MAC, impacting help-seeking from
services and from their own support networks. Greater
acknowledgement of the sociocultural factors impacting
expectant parents are necessary within health services.

This meta-synthesis was novel because it qualitatively
synthesised the experiences of both parents following
MAC. Four of the included papers reviewed the expe-
riences of couples and two focused specifically on the
male partner’s experiences. The reviewed literature sug-
gested fears of pregnancy loss were less apparent in male
partners. However, there was indication of anxiety and
hypervigilance in fathers which was expressed through
checking and monitoring the health status of their part-
ner [48]. A sense of growing responsibility was reported
for both parents, with male partners expressing this via
acts of protection towards the gestating partner ante-
natally. This finding suggests a potential need for health
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services to monitor the emotional well-being of both
parents following MAC. Our search identified two stud-
ies [14, 44] which focused specifically on the father’s per-
spective. The authors [14, 44] suggested that there were
possible differences in the approaches to parenting across
parental couples, with the fathers self-identifying as more
relaxed and ‘playful! However, given the limited number
of studies in this field, more research is required on pos-
sible parental differences.

This meta-synthesis enhanced and extended the find-
ings of Maehara et al. [8], identifying that individuals’
conception journey persisted into parenthood, leading to
acts of protection. These acts of protection may be indi-
viduals’ attempts to reclaim an internal locus of control
[66] to combat the uncertainty and loss of control during
MAC and pregnancy. Quantitative studies have reported
varied responses in adjustments to parenting [5], with a
suggestion of no differences compared to spontaneously
conceiving mothers [67]. However, the reviewed qualita-
tive literature suggests that mothers who conceived via
MAC experience a need to provide idealised and “perfect
care” [43, 46] with high levels of psychological invest-
ment in their child. According to Meighan’s Becoming
a Mother Theory [68], parents or mothers mostly are
required to establish responsibilities and boundaries for
themselves and their baby. Failure to integrate and pro-
cess their conception journey may impact this process,
leading to over-involved, over-protective, permissive
parenting styles with the potential for enmeshment [69]
and co-dependency [70], affecting attachment [71], the
infant’s sense of autonomy [69], potentially hindering
their social and emotional development [72—74]. Further-
more, it highlighted that parents’ experiences of MAC
impacted decisions regarding future family formation.

Strengths and limitations
The meta-synthesis approach allows for new interpreta-
tion of multiple findings, which can be used to inform
clinical practice. Scientific rigour and transparency were
core features of this review with efforts made to reduce
bias at screening, data extraction and quality appraisal,
with the incorporation of independent reviewers. This
review included studies written in different languages,
allowing the incorporation of experiences of individu-
als from different countries and cultures. Similarities
were identified across the included studies, suggesting an
acceptance and universality of experiences internation-
ally. The findings explored a broad range of experiences
both during pregnancy and parenting, something that
has not been done before.

Whilst this meta-synthesis focused on the experi-
ences of pregnancy and parenting following MAC,
some caution is necessary for the interpretations and
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generalisation of previous findings to this study. The
review identified a bias of MAC in the context of subfer-
tility with 19 of the included papers recruiting only par-
ticipants with a history of fertility challenges. Therefore,
it is difficult to disentangle whether their experiences are
the result of MAC, subfertility, or an interaction of both.
Grey literature was excluded in the belief that its
methodological quality could be weaker. However, we
acknowledge that this decision might have introduced
publication bias. The exclusion of grey literature and
mixed methods studies could have resulted in the pos-
sibility of some relevant papers being missed. Although
the majority of studies had good methodological quality,
thereby enhancing the trustworthiness of findings, none
of the included studies sufficiently referred to reflexiv-
ity, an essential component in qualitative literature. Only
two studies [37, 51] received a low quality rating; how-
ever, the knowledge extracted from these papers did not
heavily influence the overall findings. Despite best efforts
to include all relevant results, three studies met all other
relevant inclusion criteria but failed to report the method
of MAC [75-77]. Thus, it was not possible to ensure that
the study sample included individuals pregnant/parent-
ing after advanced MAC techniques (as opposed to after
OI/IUI only). Attempts to clarify this information with
the authors were unsuccessful. It is possible these studies
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were relevant to the review but were excluded on this
basis. Finally, six articles (two Japanese, four Portuguese)
were translated into English. Whilst these were checked
for accuracy by native speakers, these were not profes-
sional transcribers or translators; therefore, meaning may
have been lost in translation.

There was a lack of consistency across papers in report-
ing the ethnicity of participants. Additionally, when eth-
nicity was reported, most participants were from white
backgrounds. Therefore, the views of parents from black
and minority ethnic (BAME) groups remain under-repre-
sented in the literature.

Research implications

Whilst the findings identify the challenges and difficul-
ties experienced by groups of parents, further research
is necessary to determine what kind of support individ-
uals find helpful during pregnancy and parenting. As
this review identified a significant bias towards MAC
in the context of infertility, further research is neces-
sary with mixed samples or those who sought MAC for
alternate reasons, such as being in a same-sex couple or
a solo parent. Qualitatively exploring the perspectives
of these individuals would allow a more holistic picture,
further disentangling the impact of MAC and infertility
on experience. Furthermore, the views and experiences

Table 4 Psychological, social and health care needs of parents following MAC with clinical recommendations

Needs

Clinical recommendations

Psychological Potential anxiety in pregnancy

- Increased awareness of potential psychological distress and adjustment difficulties

amongst health professionals in maternity services who provide care for individuals
pregnant after MAC

- Psychological service provision which validates the potential psychological chal-
lenges within this client group

- Clinical Health Psychologists embedded within maternity services to disseminate
psychological thinking, provide containment and intervention on an individual
and systemic level

- Training for health professionals in identifying, monitoring and screening of emo-
tional well-being for all individuals who successfully achieve pregnancy follow-

ing MAC

- The offer of psychological support during MAC and resultant pregnancy to help
individuals integrate and process their experiences, if required

- Consideration of the longer-term psychological needs to be considered incorpo-
rating difficulties relating to transition in identity and role. This could be achieved
via psychologically informed antenatal and parenting groups or the offer of one-to-
one therapeutic sessions focusing on the parent-infant relationship and bond

Social The possibility of feeling excluded and margin-
alised

Possible reluctance to share distress and expe-
riences due to fear of judgement, shame

and stigma

Healthcare Reassurance and containment

- Normalisation and peer support groups to be offered to help reduce feelings

of exclusion

- Incorporation of sociocultural factors such as religious values and beliefs when con-
ducting assessment

- Individuals to be signposted to appropriate support services, if required

- Promotion of consistency of care with MAC-aware midwives (in the absence

of indication for consultant led care) antenatally and postnatally where individuals
can develop trusting relationships with familiar health professionals

- Specialist training provided to midwives and consultants in relation to pregnancy
and parenting after medicalised conception and infertility

- Health professionals to be proactive in fostering non-judgemental spaces, enquir-
ing about the impact of MAC, validating experiences




Foyston et al. BMC Pregnancy and Childbirth (2023) 23:520

of parents from BAME backgrounds are under-repre-
sented in the current literature, which is a priority for
future research.

Clinical implications

As part of this systematic review, the psychological,
social and health care needs of individuals during preg-
nancy and parenting following MAC were extracted
and synthesised, with suggested clinical recommenda-
tions (Table 4).

Conclusions

This review highlights the significant psychosocial impact
of MAC impacting antenatal and early parenting expe-
riences, exacerbated by the sociocultural context. As
evidenced, this can lead to unmet care needs, delayed help-
seeking and acts of protection. A need for increased moni-
toring of parents’ emotional well-being and adjustment to
pregnancy and parenting is required. Continuity of care
and specialist training for health professionals is necessary
to ensure services identify and meet the needs of those who
successfully conceive via MAC.
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