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to pregnancy-related complications in patients
with post-traumatic stress disorder: a scoping
review

Zhuo Peng', Jin Liu", Bangshan Liu', Jiansong Zhou', Li Zhang'" and Yan Zhang'

Abstract

Objective This scoping review sought to investigate the association between pregnancy-related complications
and post-traumatic stress disorder (PTSD) among postpartum women, then summarize effective psychological inter-
ventions for pregnancy-related PTSD or sub-PTSD.

Method Publications in English and Chinese were searched in PubMed, Embase, Cochrane, ISI Web of Science, China
National Knowledge Infrastructure (CNKI), and WanFang databases using the subject headings of “Stress Disorders,
Post-Traumatic’,“Pregnant Women’, and “psychotherapy”. To ensure that as many relevant studies are incorporated

as possible, free terms such as prenatal, postnatal, perinatal and gestation were also used. Intervention studies

and related cases published by July 1st, 2023, were also searched.

Results Twenty-one articles (including 3,901 mothers) were included in this review. Evidence showed that typical
psychological interventions exhibited great effect, and family support programs, peer support, online yoga, and music
therapy were also effective in reducing risk and improving the psychological well-being of the studied population.

Conclusion Fetal abnormalities, miscarriage, premature birth, infants with low birth weights, hypertension, pre-
eclampsia, HELLP syndrome, and hyperemesis gravidarum are associated with an increased risk of PTSD. Moreover,
high-risk pregnant women may benefit from psychological interventions such as cognitive behavioral therapy (CBT).
[t may also be feasible and well-accepted for music therapy and exposure therapy to lessen the intensity of PTSD

in mothers.

Keywords Post-traumatic stress disorder, Pregnant women, Psychotherapy, Complications

Background

According to the Diagnostic and Statistical Manual
of Mental Disorders, 5th edition (DSM-5), post-trau-
matic stress disorder (PTSD) is a psychiatric disorder
that may occur in people who have experienced or
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immunological and physiological change [2], and it is
also a period when the chance of PTSD increases and
reaches a peak right before labor [3]. Approximately
one-third of women in the general population have
experienced a traumatic birth, and 3-6% of all postpar-
tum women are diagnosed with PTSD. Furthermore,
the prevalence of PTSD in high-risk groups is as high
as 18.9%, but many of them remain undiagnosed [4, 5].
PTSD symptoms can affect mother—child interaction
and may be responsible for the mothers’ social isolation
(6, 7].

Pregnancy-related complications include physical and
mental conditions that affect the health of pregnant or
postpartum women and/or their babies. Physical and
mental conditions that can lead to complications may
start before, during, or after pregnancy [8]. Common
complications include gestational hypertension, diabetes,
nausea, vomiting and anemia, and serious complications
include miscarriage, premature birth, premature rupture
of membranes, stillbirth, low birth weight, birth defects,
and infant and maternal morbidity or death [8]. Severe
pregnancy-related complications such as pre-eclampsia
(PE), HELLP syndrome, and hyperemesis gravidarum
(HG) may increase the risk of PTSD and physical con-
sequences. In the first trimester, pregnant women who
experience miscarriage, stillbirth, and fetal abnormalities
are found more likely to have emotional consequences
such as depression, anxiety, and distress, which, however,
are often overlooked [9]. In the second and third trimes-
ters, pregnant women may face preterm birth, prema-
ture rupture of membranes, babies with very low birth
weights, and others. Pregnancy-related complications
have been found associated with PTSD as well as other
injuries. In addition to raising the incidence of mater-
nal PTSD, PE may also be linked to brain damage that
impairs memory, and women with PE may frequently
experience cognitive dysfunction [10, 11]. Nausea and
vomiting during pregnancy can be persistent in 2% of
pregnant women and worsen to develop into HG [12].
Post-traumatic stress (PTS) symptoms are common after
HG [13]and may have long-term implications on a moth-
er’s mental health. Symptoms of depression, anxiety, and
PTSD may still be present through years after HG [14].
Among women who had experienced miscarriage, 28%
may develop PTSD at 1 month after miscarriage, 0.6-5%
may develop PTSD at 3 months after miscarriage, and
18% may develop PTSD at 9 months after miscarriage
[15]. It was also found that approximately 50% of women
who experienced abortion became pregnant again
within 12 months after their abortion [16]; however, a
prior abortion is also found to be a risk factor for anxi-
ety, depression and PTS during subsequent pregnancies
within one year [16]. Moreover, prior abortions have also
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been found associated with poor neuropsychiatric out-
comes in offspring [17-19].

Early psychological intervention may help buffer paren-
tal influence on child outcomes [20], and it also plays a
crucial role in reducing postpartum morbidity [21]. Early
psychological intervention involves psychological, physi-
cal, and drug therapies. However, with regard to pharma-
cotherapy, doctors may hesitate to prescribe psychotropic
medications due to potential side effects on mothers and
their babies. There is also evidence that pregnant women
prefer psychotherapy to pharmacotherapy or other types
of psychiatric intervention [22]. Recurrent exposure to
trauma may further sensitize underlying and latent ill-
nesses, therefore, early psychological intervention may
help avoid the buildup of unprocessed traumatic mem-
ories [23]. The National Institute for Health and Care
Excellence (NICE) recommends that trauma-focused
cognitive behavioral therapy (CBT) and extended expo-
sure treatments be initiated within four weeks after the
occurrence of traumatic events. For patients whose trau-
matic experience happened four weeks prior, eye move-
ment desensitization and reprocessing (EMDR) is also a
good option [24]. Previous studies have suggested that a
variety of psychological interventions might be effective
in perinatal pregnant women with PTSD, however, no
conclusion has been reached regarding the effectiveness
of different psychological interventions on this special
population. Therefore, we conducted this scoping review
to summarize the effective psychological interventions
for patients with maternal PTSD resulting from preg-
nancy-related complications.

Methods

Research question/objective

Question 1. What are the main pregnancy-related com-
plications that may precipitate PTSD or sub-clinical
PTSD in affected mothers?

Question 2. What psychological interventions can
be implemented for mothers experiencing PTSD or
sub-clinical PTSD resulting from pregnancy-related
complications?

Question 3. What is the efficacy of these psychologi-
cal interventions in mitigating PTSD or sub-clinical
PTSD among mothers affected by pregnancy-related
complications?

Search strategy

Publications were searched in PubMed, Embase,
Cochrane, Web of Science, CNKI, and WanFang data-
bases, and only those published in English and Chinese
were included in this study. See Supplementary Table 1
for details. We listed the keywords based on the topic
of the study before literature search and then consulted
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a panel of professionals to finalize the keywords used
in this scoping review. The following medical subject
headings and terms (MESH) were used: “stress disor-
ders, post-traumatic’, “pregnant women’, “psychother-
apy’, “psychotherap®’; and “behavior therapy”; the terms
“maternity, “prenatal,” “postpartum,” and “perinatal”
were also used. All the articles that had been retrieved
were then screened according to the inclusion and exclu-

sion criteria.

Selection of studies

Selection criteria

Studies that met the following criteria were included: (1)
randomized controlled trials (RCTs), before-after (B-A)
studies, prospective cohort studies, cross-sectional stud-
ies, and case reports published between January 1, 1996
and July 1, 2023; (2) studies involving women with PTSD
caused by pregnancy-related complications; (3) received
one or more psychological interventions to prevent and/
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or treat PTSD resulting from pregnancy-related compli-
cations; (4) PTSD or sub-PTSD is diagnosed by using a
confirmed and standardized self-report or diagnostic
interview as regulated by the Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V; 1995; or DSM-V,
2013, APA 2018) or the International Classification of
Diseases (ICD-9, ICD-10 or ICD-11, WHO 1993, 2022);
(5) publications in English or Chinese. Studies with
insufficient information, articles published in other lan-
guages, case reports, conference abstracts, and studies on
PTSD due to non-pregnancy related complications were
excluded. The process of study selection is presented in a
PRISMA flow diagram (Fig. 1) [25].

Screening process

The screening process consisted of three steps. First,
studies were imported into the Rayyan web applica-
tion (https://www.rayyan.ai/) for duplicate removal
and screening. Second, following the inclusion and

Records removed before screening (n=234):
Duplicate records removed (n=152)
Records removed as unrelated (n=82)

Records excluded (n=426, of which unrelated
studies n=134, type of studies were review or
systematic review n=58, studies with insufficient
detail/information n=26, PTSD caused by non-
complications and their sequelae n=198, non-
English/non-China studies n=10)

Reports not retrieved (n=0)

g Records identified from:
- PubMed (n=113)
S Embase (n=325)
= Cochrane (n=108)
) ISI Web of Science (n=85)
c CNKI (n=11)
% WANFANG DATA (n=46)

A 4

Records screened (n=454)

m A 4
=
GCJ Reports sought for retrieval (n=0)
Q
—
(8]
(%]

A 4

Reports assessed for eligibility
(n=28)
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= Studies included in review(n=21)
©
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Reports excluded (n=7):
Of which studies missing critical data (n= 42b.cd)
Replication of data (n= 1¢)
Unrelated (n=2f9)

Fig. 1 PRISMA flow diagram of the study selection process. a. Nancy et al.; b. Johnson et al,; c. SIMON; d. Zelkowitz et al,; e. Huberty et al,; f. Sjomark

etal,; g. Xiuchun Wang et al.
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exclusion criteria, two reviewers (ZP and LZ) in the evi-
dence review group screened the retrieved articles inde-
pendently based on titles, abstracts, and then full texts.
A third reviewer (JL) would be involved to resolve any
disagreement through discussion or consultation. A
total of 688 records were identified from the six data-
bases. One hundred and fifty-two publications were
removed as duplicate records, and 82 were removed due
to irrelevance. Four hundred and twenty-six studies were
excluded for not meeting the requirements (n=134 for
irrelevance, n=>58 for reviews and systematic reviews,
n=26 for incomplete information and conference arti-
cles, n=198 for studies involving PTSD for non-preg-
nancy reasons, and #n=10 for articles published in other
languages). We further evaluated the remaining 28 pub-
lications: 7 articles were excluded for not meeting the
inclusion criteria (n=1 for data duplication and n=5 for
missing key indicators) and one article was excluded for
irrelevance. Finally, 21 publications were included in this
scoping review.

Data collection

Data were extracted by two reviewers (ZP and LZ) using
the established data extraction forms. The following data
were collected: (a) authorship and publication year; (b)
study design; (c) country; (d) number of participants;
(e) pregnancy-related complications; (f) the question-
naire and timing of PTSD assessments; (g) type and time
of interventions, and (h) severity of PTSD (Table 1). A
meta-analysis of the included studies was not practical
due to the heterogeneity of the patients and procedures
(therapies, PTSD questionnaires, and timing of interven-
tions and assessments).

Assessments of risk of bias

The criteria listed in the Cochrane Handbook for Sys-
tematic Reviews of Interventions were used to determine
the risk of bias. For all the studies included, biases were
rated as high, unsure, or low through discussion with
the review panel (Figs. 2 and 3). The possibility of biased
judgments was considered when evaluating the overall
effectiveness of the treatments.

The criteria from the National Institutes of Health
(NIH) Quality Assessment Tools for before-after (pre-
post), observational cohort, cross-sectional, and case
series studies with no control groups (available online at
https://www.nhlbi.nih.gov/health-topics/study-quality-
assessment-tools) were used to evaluate the quality of the
included studies. It contains 9-14 items with response
options of “yes’, “no’, “cannot determine’, “not applica-
ble’; and “not reported’; with the objective of directing
reviewers’ attention to the essential ideas for assessing
the study’s internal validity. Responses to the signaling
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questions and the relevance assigned to the major ideas
represented in the signaling questions were used to
determine the quality of the studies (available online at
https://www.nhlbi.nih.gov/health-topics/study-quality-
assessment-tools).

Results

Overview of included studies

A total of 21 studies were included. There are ten RCT
studies, three before-after studies, two cross-sectional
studies, two prospective studies, three clinical studies,
and one case report. Pregnancy-related complications
included gestational hypertension (k=1), pre-eclampsia
and HELLP syndrome (k=3), hyperemesis gravidarum
(k=1), fetal abnormalities (k=10), and premature birth
(k=7). The conclusions of the studies are shown in
Table 1.

Intervention

Cognitive Behavioral Therapy (CBT)

CBT is a first-line treatment for PTSD in adults and
children. Among interventions for baby loss, short-
term Internet-based CBT was found effective [26]. Fur-
thermore, CBT can bring both short- and long-term
influence. According to Koochaki et al., CBT has an out-
standing effect on preterm mothers immediately and at
3 weeks after intervention, as compared to the control

group.

Trauma-focused CBT (TF-CBT)

Trauma-focused CBT is an integrated CBT program that
is strongly recommended by guidelines. Shaw et al. [27,
28] conducted two experiments on TF-CBT interven-
tions for preterm mothers. The study using group TE-
CBT, which involved one or two 90-min sessions per
week for 3—6 weeks [27], revealed that individual inter-
vention was more effective than group intervention in
reducing symptoms. Furthermore, the results immedi-
ately after treatment and through the 6-month follow-
up showed that participants in the group intervention
had significant improvement in trauma symptoms, as
compared to those receiving individual TF-CBT in their
prior study. In another study combining TF-CBT with
techniques developed to help increase parenting con-
fidence and change negative parental perceptions of
preterm infants, participants who received the interven-
tion scored remarkably lower on the (Davidson Trauma
Scale) DTS, as compared to participants in the control
group [28]. Similarly, Simon et al. [29] found that the
mean trauma score of participants was marginally below
the PTSD cut-off level before follow-up and signifi-
cantly below the cut-off level at the end of the 6-month
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Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

|
1
100%

I } | }
T T T T
0% 25% 50% 75%

. Low risk of bias

D Unclear risk of bias

B High risk of bias

Fig. 2 Risk of Bias summary table

follow-up. Interestingly, no significant change in trauma
symptoms was found from baseline to 6 weeks after
intervention, but significant improvement in symptoms
was found at 6 months of follow-up compared to baseline
and 6 weeks of follow-up.

Internet-based Cognitive Behavioral Therapy (iCBT)
Internet-based cognitive behavioral therapy consists
of three phases. The first phase is self-confrontation,
in which the traumatic loss and its circumstances are
described, the second phase is cognitive reorganization,
which aims to provide a new perspective on the loss,
and the third phase is social sharing, which focuses on a
symbolic farewell letter to the participants themselves,
people involved in the loss, or their loved ones. Each
writing session lasts for 45 min and is scheduled on a
regular basis. In each session, the therapist provides feed-
back to individuals as well as instructions for the next
writing task. Kersting et al. [26, 30] conducted studies
on two iCBT interventions on people with miscarriage,
termination of pregnancy due to fetal abnormalities, or
stillbirth, which showed that the treatment group had
significant improvement compared to the control group
and that the improvement persisted through 3 months of
follow-up. For participants receiving other interventions,
77.3% with a baseline diagnosis of PTSD improved and
no longer met the diagnostic criteria for PTSD, while the
percentage was only 31.7% for participants who did not
receive the intervention.

Eye Movement Desensitization Reprocessing
(EMDR)

EMDR improves patients’ symptoms using a series of
eye movements at different times in sequence. By linking
the patients’ traumatic memories to bilateral alternating
stimuli, EMDR can help change the cognitive processes
of memory, thereby relieving trauma-related distress.

Appelman-Dijkstra [31] reported a 34-year-old woman
with a history of hyperparathyroidism and gestational
hypercalcemia who was diagnosed with hyperemesis
gravidarum at 2 weeks of gestation, HELLP syndrome
at 38 weeks, and PTS symptoms after delivery, which
improved after EMDR intervention. Similar conclusions
were reached by Stramrood [32], who reported a patient
diagnosed with pre-eclampsia at 1 week after her first
delivery and postpartum hemorrhage after her second
delivery; the patient’s PTS symptoms improved signifi-
cantly after four EMDR sessions.

Written exposure therapy

Expressive writing is based on inhibition theory, which
links traumatic events to positive health outcomes. In
this therapy, individuals are asked to write down their
deepest thoughts and feelings from a painful or traumatic
event they encountered. Generally, the writing session
lasts for 15 min, is performed in a private space, and is
scheduled for three consecutive days, with no feedback
provided. Using a sample of preterm women, Horsch
et al. [33], found a marked decrease in PTSD symptoms
in the intervention group after 3 and 4 months of inter-
vention, as compared to the control group, who only
showed decreasing symptoms between 3 and 6 months
after intervention. Taken together, evidence has shown
that expressive writing is a simple, easily accessible, and
cost-effective therapy that reduces maternal post-trau-
matic and depressive symptoms and improves the mental
health of preterm infants after birth.

Acceptance and Commitment Therapy (ACT)

ACT is an acceptation-based intervention usually con-
sisting of seven modules and lasting for 7 days. The mod-
ules include short readings explaining concepts of ACT,
often using metaphors, and one to two exercises such
as driving your life bus and loving mercy meditation.
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JieQiong Zhang 2018
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Through a study on women with PPROM, Tunnell et al. ~ for DSM-5). Despite the limitations of this study, ACT
[34] found that those who participated in ACT had no has been widely accepted regarding its feasibility and
deterioration, as assessed using PCL-5 (PTSD Checklist  acceptability as a transaction-based ACT.
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Psychological grief counseling

Psychological grief counseling includes the understand-
ing of stages of grief and the grief cycle, exposure to
negative thoughts and practice of recovery writing, the
thought-emotion cycle (involving cognitive reorgani-
zation and searching for meaning), and the practice of
coping skills. It has shown a significant positive effect
on reducing the severity of grief symptoms. Navidian
et al. [35] found that for women with stillbirths, those
who received psychological grief counseling had greater
improvement in PTS symptoms than the control group.

Early intervention programs

The early intervention program consists of three main
aspects, i.e., parental support, parent—child relationship
support, and infant development support. In a study on
women with preterm birth, Borghini et al. [36] conducted
an early intervention program, which was based on a
treatment model involving the conversion from a family
system theory into a transactional preventive interven-
tion; the program included three phases and was sched-
uled at 33 weeks and 42 weeks after conception as well
as 4 months after the theoretical term of 40 weeks after
conception (i.e., corrected age). In this program, parents
were encouraged to comment on their babies’ behav-
ior and their own emotions and participate in a 10-min
mother-infant interactive game; the whole process was
recorded for the instructor to provide feedback. Each ses-
sion lasted 40—60 min and was designed to improve the
quality of maternal care and sensitivity to the infant by
providing directions on observing the infant’s responses,
needs, abilities, and weaknesses. The study found that the
PTSD symptoms of mothers of preterm infants were sig-
nificantly more severe than those of mothers of full-term
infants, and the difference persisted through 12 months
after the birth of their children.

Family support program

The family support program focuses on emotions
through real-time online counselling. In this program,
the family function is evaluated after admission, and
the family support plan is then formulated after com-
munication with the patients and their families regard-
ing the psychological characteristics of the pregnant
women. Sun et al. [37] found that the family support
program could improve PTSD symptoms in perinatal
women, and another study of this group [38] indicated
that the PTSD and hyperarousal symptoms of the par-
ticipants who received family support intervention were
significantly relieved, compared to those in the control
group treated with routine care. In a study, Wang et al.
[39] combined empathy nursing (focusing on active
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listening, understanding, respect, and acceptance) with a
family support plan, which exhibited remarkable effects
on pregnant women with fetal abnormalities. Sun et al.
and Wu et al. [37, 40] conducted a family empowerment
educational intervention for women with preeclampsia,
which showed that the PCL-C (PTSD Checklist-Civil-
ian Version) score of the participants was significantly
reduced after intervention. Moreover, the severity of
PTSD in patients with preeclampsia is closely related to
family support. Dong et al. [41] found that the post-trau-
matic separation, depression and anxiety, and bereave-
ment of patients were significantly reduced at 7 weeks
after labor compared to 4 weeks after labor.

Peer support

The peer support group is usually formed by pregnant
women admitted to hospital for labor. Zhang et al. [42]
found that peer support could effectively reduce PTSD
symptoms in pregnant women with fetal abnormalities,
and the symptoms of intrusion and hyperarousal were
also improved after intervention, However, the partici-
pants’ avoidance failed to improve significantly.

Mindfulness yoga

Yoga can help individuals maintain focused and calm and
is suitable for women who refuse to take medications
during pregnancy. For women who have experienced a
stillbirth, yoga is an effective approach to reduce their
mental and physical stress [43, 44]. Yoga can also improve
sleep quality, reduce rumination and hyperarousal, and
improve the ability to fall asleep and maintain sleep [45—
47]. Using an online yoga intervention (60 min/week,
12 weeks) for women who had a stillbirth in the past
24 months, Huberty et al. found that PTS symptoms and
associated sleep disturbances significantly improved [43].

Music therapy

Music therapy mainly involves listening to music, sing-
ing, or playing musical instruments. Kobus et al. [48]
found that the perceived distress of preterm birth (meas-
ured by Impact of Event Scale-Revised score) was sig-
nificantly decreased in participants who received music
therapy, as compared to the control group; music therapy
could also improve hyperarousal symptoms effectively.

Risk of bias

Data on the risk of bias for the included RCTs are shown
in Figs. 2 and 3. All included studies were deemed to
have a low risk of bias due to allocation concealment and
low risk of bias in the selection of the reported outcome.
The overall risk of bias was low for two of the 12 RCTs
(studies 12, 20). Convenience sampling was used in three
studies (studies 11, 13, 21), and six studies (studies 8,
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11, 12, 14, 18, 21) had insufficient details about how the
random sequence was generated. In the study by Zhang
et al. (study 6), the trial design, by which participants
were assigned to different groups based on their mater-
nity unit rather than using a random numerical table,
might have led to a higher risk of selection bias. A higher
risk of follow-up bias was found in studies by Borghini
and Kobus et al. In the study of Borghini et al. (study
15), the non-intervention group lacked follow-up data
at 4 months, and in the study of Kobus et al. (study 18),
up to 24% of participants dropped out during the course
of the study. It should be noted that in the study of Ker-
sting et al. (study 9), most of the participants were well-
educated and did well in expressive writing; however, the
result might be different for people with lower levels of
education.

Information about the risk of bias in the three B-A
studies (studies 2, 7, 17) is presented in Table 2. As we
could not confirm that all subjects who met the entry
requirements were enrolled, the sample size was insuffi-
cient to produce reliable results (studies 2, 17), and as the
outcome measures were not evaluated before and after
intervention, all the B-A studies were regarded as having
a high risk of bias. The risk of bias for the observational

Table 2 Risk of bias assessment for included before-after studies
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cohort (study 5), cross-sectional (studies 1, 10) and case
series (studies 3—4) studies is presented in Table 3 and
Table 4.

Discussion

Pregnancy-related complications have been recog-
nized as traumatic events that can result in PTSD, it has
become a concern for clinicians.

Hypertensive Disorders of Pregnancy (HDP)

HDP mainly manifests as hypertension, edema, proteinu-
ria, etc. In severe cases, patients can also experience nau-
sea, vomiting, headache, convulsion, coma, and other
symptoms, which is an important cause of maternal and
fetal death [49]. Wang et al. found that the positive rate of
PTSD in women with HDP was 13.04% as assessed using
PCL-C. The incidence of postpartum depression, anxi-
ety, and PTSD in women with HDP is also found higher
than that in women without HDP. Women with a his-
tory of HDP are more likely to develop PTSD compared
to those with normal labor, and the severity of HDP may
be correlated with the seriousness of the symptoms [50].
However, a shortcoming is the absence of psychological

YingWu et al Dong et al Shaw et al
Questions 1. Was the study question or objective clearly stated? Yes Yes Yes
2. Were eligibility/selection criteria for the study population prespecified Yes Yes Yes
and clearly described?
3. Were the participants in the study representative of those who would be No Yes No

eligible for the test/service/intervention in the general or clinical population

of interest?

4. Were all eligible participants that met the prespecified entry criteria

enrolled?

Cannot determine  Cannot determine Cannot determine

5. Was the sample size sufficiently large to provide confidence in the findings?

6. Was the test/service/intervention clearly described and delivered consist-
ently across the study population?

7. Were the outcome measures prespecified, clearly defined, valid, reliable,
and assessed consistently across all study participants?

8. Were the people assessing the outcomes blinded to the participants'expo-
sures/interventions?

9. Was the loss to follow-up after baseline 20% or less? Were those lost
to follow-up accounted for in the analysis?

10. Did the statistical methods examine changes in outcome measures

from before to after the intervention? Were statistical tests done that provided
p values for the pre-to-post changes?

11. Were outcome measures of interest taken multiple times before the inter-
vention and multiple times after the intervention (i.e, did they use an inter-
rupted time-series design?)

12.If the intervention was conducted at a group level (e.g., a whole hospital,

a community, etc.) did the statistical analysis take into account the use
of individual-level data to determine effects at the group level?

Quiality rating

No Yes No
Yes Yes Yes
Yes Yes Yes

Not applicable

Not applicable

Not applicable

Yes Yes No
Yes Yes Yes
No No No

Not applicable

Poor

Not applicable

Poor

Not applicable

Poor
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Table 3 Quality scoring for included observational cohort and cross-sectional studies

Wang et al Hubertyl etal Kjeldgaard et al

Questions 1. Was the research question or objective in this paper clearly stated? Yes Yes Yes

2. Was the study population clearly specified and defined? Yes Yes Yes

3. Was the participation rate of eligible persons at least 50%? Yes Yes Yes

4. Were all the subjects selected or recruited from the same or similar populations Yes Yes Yes

(including the same time period)? Were inclusion and exclusion criteria for being

in the study prespecified and applied uniformly to all participants?

5.Was a sample size justification, power description, or variance and effect estimates ~ Yes Yes Yes

provided?

6. For the analyses in this paper, were the exposure(s) of interest measured prior Yes Yes Yes

to the outcome(s) being measured?

7.Was the timeframe sufficient so that one could reasonably expect to see an associa-  Yes Yes Yes

tion between exposure and outcome if it existed?

8. For exposures that can vary in amount or level, did the study examine different lev- ~ No Yes Yes

els of the exposure as related to the outcome (e.g., categories of exposure, or exposure

measured as continuous variable)?

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, ~ NR NR NR

and implemented consistently across all study participants?

10. Was the exposure(s) assessed more than once over time? No No Yes

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, Yes Yes Yes

and implemented consistently across all study participants?

12. Were the outcome assessors blinded to the exposure status of participants?

13. Was loss to follow-up after baseline 20% or less?

Not applicable Not applicable Not applicable

Not applicable Not applicable Not applicable

14. Were key potential confounding variables measured and adjusted statistically No No Yes
for their impact on the relationship between exposure(s) and outcome(s)?
Quiality rating Poor Poor Poor
NR not reported
Table 4 Quality scoring for included case series studies
Stramrood et al POEL et al
Questions 1. Was the study question or objective clearly stated? Yes Yes
2. Was the study population clearly and fully described, including a case definition? Yes Yes
3. Were the cases consecutive? Yes Yes
4. Were the subjects comparable? Yes Yes
5. Was the intervention clearly described? Yes No
6. Were the outcome measures clearly defined, valid, reliable, and implemented consist- No No
ently across all study participants?
7. Was the length of follow-up adequate? Yes Not applicable
8. Were the statistical methods well-described? Yes No
9. Were the results well-described? No No
Quiality rating Fair Poor

interventions specifically for PTSD patients afflicted with
HDP.

Pre-eclampsia (PE)

PE is a multisystem disorder of pregnancy characterized
by concurrent hypertension (occurring after 20 weeks of
gestation), proteinuria, and associated organ dysfunc-
tion [51]. Meanwhile, it is one of the major causes of
maternal and perinatal mortality [52]. A large number

of women who have experienced PE report their labor as
a traumatic event [53]. Wu et al. [40] found that PTSD
symptoms were significantly more severe at 1 day after
childbirth than at admission among women with PE. It
has been found that the prevalence of PTSD in women
with PE ranges from 44 to 4% at 6 weeks to 5 years post-
partum [54]. Moreover, compared to women with mild
PE, those with severe PE are more likely to have PTSD,
with a prevalence of 11% [55]. Stramrood et al. [32]
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reported that a 25-year-old woman with postpartum
eclampsia who was diagnosed 1 week after her first deliv-
ery was found to have typical symptoms of PTSD, such as
flashbacks of postpartum hospitalization, avoiding activi-
ties, places, and conversations related to childbirth. It
was also found that PTSD symptoms were more severe in
patients with PE than in those with HDP [50]. The most
common symptom of PTSD was decrease in interest,
which is present in approximately 56% of all cases [56].

HELLP syndrome

HELLP syndrome is usually defined as a severe form of
PE and is also known as “atypical pre-eclampsia” It is
characterized by hemolysis, microangiopathic hemolytic
anemia, elevated liver enzymes, and low platelet lev-
els. Many studies have found that the incidence of men-
tal health problems has increased in patients with PE/
HELLP. In a study by Poel et al. [57], among the Cauca-
sian primiparas with PE, eclampsia, and/or hemolysis,
and HELLP syndrome, 5 subjects were diagnosed with
PTSD, 15 reported hyperarousal symptoms, 10 reported
anxiety and feelings of tension, and 9 reported re-expe-
rience of their problems/symptoms. Patients diagnosed
with PE or HELLP syndrome who developed PTSD or
PTSS were treated with distinct psychological interven-
tions, including family-involved empowerment educa-
tion and EMDR therapy. Patients with PTSD showed
varying degrees of improvement when treated with dif-
ferent interventions.

Hyperemesis Gravidarum (HG)

HG refers to serious and persistent nausea and vomit-
ing in early pregnancy, causing dehydration, ketosis, and
even acidosis, which may require hospitalization. Kjeld-
gaard et al. [58] found that HG can also be a traumatic
experience. Women with HG score had higher IES-R
score at 8 weeks and 2 years postpartum than women
with no, mild, or severe nausea. Women with HG are
also at a higher risk of PTSD than those with premature
childbirth. Unfortunately, studies on psychotherapy that
aimed to effectively manage PTSD resulting from HG are
still insufficient.

Fetal abnormalities and miscarriage

Fetal abnormalities include congenital malformations
(birth defects) and stillbirths, which often require hospi-
talization for induction of labor. The sudden occurrence
of such events may bring unimaginable pain to the preg-
nant woman physically and mentally as well as potential
psychological trauma through years after the events. Sev-
eral studies have found the baseline IES-R score of preg-
nant women with fetal abnormalities is generally above
19, suggesting that this population needs increasing

Page 16 of 20

clinical attention [37, 38, 42]. Compared to women giv-
ing birth to a live infant, those with stillbirths were found
to have a 12-fold increased risk for PTSD [59], indicating
that stillbirths can be traumatic events. It has also been
reported the strong symptoms of sadness, poor coping,
hopelessness, worthlessness, isolation, and guilt may per-
sist for up to 10 years after the stillbirth [33]. The study
by Huberty et al. [60] has shed more light on women who
experienced stillbirth; it showed that the majority of par-
ticipants (n=38) reported high levels of PTSD symptoms
(IES-R > 35). This result is also supported by the findings
of Navidian et al. [35]. A study found that among patients
who experienced late fetal death, the prevalence of PTSD
ranged from 0.6% to 39% [61]. Furthermore, evidence
suggests that miscarriage can increase the risk of PTSD
among pregnant women [26, 30, 39]. A study found that
44.7% of the subjects [62] were at a greater risk of PTS
after miscarriage. Women who experienced induced
labor after an adverse pregnancy are found more likely
to develop dissociative symptoms, with 20% of women
in the study showing acute stress symptoms [41]. Stud-
ies using the IES-R scale to measure the risk of PTSD
showed that women with fetal abnormalities and mis-
carriages scored significantly higher, generally above
30 (with critical values set at 22 to 40). Most therapies
for fetal abnormalities and mortal abortions are based
on CBT, and 44% (4/9) of the trials included in the pre-
sent study are Internet-based. This might be related to
participants’ reluctance to receive in-person treatment
due to their concerns about confidentiality or other peo-
ple’s opinions on their help-seeking [63]. Internet-based
psychotherapy allows more privacy and flexibility as well
as avoids high costs and geographical limitations. For
instance, participants in iCBT sessions can use the mate-
rial at any time based on their progress, which is deemed
as an advantage over traditional face-to-face CBT [64].
One-third of the studies included in the present review
used family support therapy, highlighting the significant
link between post-partum family support and PTSD
[65]. Due to its organized structure and focus on prob-
lem-solving, family support therapy can help individuals
make better decisions and reduce negative perceptions
of stressful events, thereby improving their symptoms of
PTSD [66].

Preterm, low birth-weight infants

Preterm birth can be a traumatic event for parents [67],
and it may also impact mother-infant attachment and
infant development [68]. Studies have found that parents
can experience significant stress and even PTSD symp-
toms when their infants have to be separated from them
and admitted to the NICU, as they worry that preterm
birth will cause sequelae or even death to their infants
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[36]. Among the nine studies on preterm birth included
in the present review, Borghini et al. [36] found that
mothers of preterm infants (gestation age < 33 weeks) had
significantly more severe PTSD symptoms than moth-
ers of full-term infants. Preterm birth is often associated
with low birth weight, both of which can bring traumatic
effects and increased risk of PTSD to pregnant women
[69]. Shaw et al. [27, 28] found that mothers of preterm
infants (gestational age of 25-34 weeks;>600 g) scored
higher on scales of PTSD, and 90.3% of them were posi-
tive for acute stress reaction symptoms. Simon et al. [29]
revealed that the mean trauma score of mothers of pre-
term infants (23—34 weeks of gestational age) at baseline
was above the recommended clinical cut-off score for
PTSD.

Studies on CBT have shown that this therapy could
significantly reduce the severity of anxiety and PTSD in
mothers of premature infants [70]. Furthermore, it can
also reduce the symptoms of insomnia and depression as
well as the risk of premature birth [71]. A study using
group CBT showed a significant decrease in the severity
of PTSD in participants after six months of intervention,
with an average reduction of 22.26 points on the DTS
scale. Studies have also found that therapies delivered in
a time-limited, highly organized group style may bring
persistent psychological benefits. Compared to individual
TE-CBT, mothers participating in group CBT are more
likely to feel more secure and supported and are more
willing to share their experiences. Group CBT can also
reduce the strain on mental health workers in the NICU
setting. However, through the comparison of two studies,
Shaw et al. suggested that both individual and group TEF-
CBT could significantly improve traumatic symptoms,
but individual treatment showed a better effect.

For women who had experienced early childbirth,
music therapy and expressive writing have been shown
helpful. According to Kobus et al., music therapy showed
a significantly better effect than conventional stress-
reduction measures in the NICU for treating high aware-
ness in preterm women; they also noticed that music
therapy could be an additional stress-reducing approach
in the NICU. The findings of Carr et al. revealed clini-
cally significant improvement in the main symptoms of
PTSD after music therapy, especially avoidance [72].
Another study found that music therapy performed by
parents themselves could improve psychological out-
comes [73]. Expressive writing is also helpful for mental
health improvement, emotional ventilation, and ration-
alization of thoughts around abortion [44]. A study found
that the subjects’ PTSD symptoms were significantly
relieved through 3 to 4 months after they participated in
expressive writing sessions. This is also supported by the
study of Blasio et al., which found that subjects receiving
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expressive writing intervention for three months exhib-
ited significantly decreased depression and posttraumatic
symptoms [74].

Strengths and limitations

To our knowledge, the present review is the first one to
address the impact of pregnancy-related complications
on maternal PTSD. Furthermore, the thorough search of
databases has also allowed for comprehensive analysis of
different interventions and different populations.

Overall, the quality of the involved studies was mixed,
particularly in terms of study design and measurement of
exposure and outcome data. As different studies involved
participants in different stages of their perinatal period
and participants with different PTSD-related diagnoses,
the studied population of this review can be heterogene-
ous. Furthermore, as the effect of intervention was not
assessed in some studies (studies 3, 10) and the sam-
ple size was small for some studies (studies 3, 4, 6, 11,
17-19), our results might not be generalizable to other
populations. Moreover, PTSD symptoms were evaluated
using self-reported questionnaires (studies 1-2, 5-13,
15-21) in most studies, which might have reduced the
accuracy of our findings due to participants’ propensity
to provide socially acceptable answers. The tools used
to assess or diagnose PTSD also varied across studies,
which might have affected the accuracy of our results.
The lack of long-term follow-up may be another limita-
tion. Among all the included studies, only 3 trials (stud-
ies 5,9,15) included a post-intervention assessment at 12
or 24 months. As the B-A studies (studies 2, 7, 17, 19)
do not have a control group, they could not determine
whether the improvement in symptoms was caused by
the intervention or other factors such as the normal heal-
ing process [29]. Articles published in languages other
than English and Chinese might have been overlooked as
we restricted the scope of this study to articles published
in English and Chinese. In general, more RCTs are still
needed to investigate the association between maternal
PTSD and pregnancy problems.

Conclusion

In this scoping review, we evaluated studies on the effects
of pregnancy-related complications on PTSD in women
in the perinatal period and summarized the effective psy-
chological treatment options. According to our analysis,
a variety of pregnancy-related complications have been
recognized as traumatic events that can cause short- or
long-term consequences for women in the perinatal
period. Therefore, more attention should be given to
the mental health of this special population. More stud-
ies, especially high-quality RCTs, are still warranted to
confirm the effects of different interventions on women
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with different pregnancy complications, as this may help
maximize the effects, acceptability, and feasibility of the
interventions.
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