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Abstract

Background: Studies have shown a high prevalence of depression during pregnancy, and there is also evidence that cognitive
behavioral therapy (CBT) is one of the most effective psychosocial interventions. Emerging evidence from randomized controlled
trials (RCTs) has shown that technology has been successfully harnessed to provide CBT interventions for other populations.
However, very few studies have focused on their use during pregnancy. This approach has become increasingly important in
many clinical areas due to the COVID-19 pandemic, and our study aimed to expand the knowledge in this particular clinical
area.

Objective: Our systematic review aimed to bring together the available research-based evidence on digitalized CBT interventions
for depression symptoms during pregnancy.

Methods: A systematic review of the Web of Science, Cochrane Central Register of Controlled Trials, CINAHL, MEDLINE,
Embase, PsycINFO, Scopus, ClinicalTrials.gov, and EBSCO Open Dissertations databases was carried out from the earliest
available evidence to October 27, 2021. Only RCT studies published in English were considered. The PRISMA (Preferred
Reporting Items of Systematic Reviews and Meta-analyses) guidelines were followed, and the protocol was registered on the
Prospective Register of Systematic Reviews. The risk of bias was assessed using the revised Cochrane risk-of-bias tool for
randomized trials.

Results: The review identified 7 studies from 5 countries (the United States, China, Australia, Norway, and Sweden) published
from 2015 to 2021. The sample sizes ranged from 25 to 1342 participants. The interventions used various technological elements,
including text, images, videos, games, interactive features, and peer group discussions. They comprised 2 guided and 5 unguided
approaches. Using digitalized CBT interventions for depression during pregnancy showed promising efficacy, with guided
intervention showing higher effect sizes (Hedges g=1.21) than the unguided interventions (Hedges g=0.14-0.99). The acceptability
of the digitalized CBT interventions was highly encouraging, based on user feedback. Attrition rates were low for the guided
intervention (4.5%) but high for the unguided interventions (22.1%-46.5%). A high overall risk of bias was present for 6 of the
7 studies.

Conclusions: Our search only identified a small number of digitalized CBT interventions for pregnant women, despite the
potential of this approach. These showed promising evidence when it came to efficacy and positive outcomes for depression
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symptoms, and user feedback was positive. However, the overall risk of bias suggests that the efficacy of the interventions needs
to be interpreted with caution. Future studies need to consider how to mitigate these sources of biases. Digitalized CBT interventions
can provide prompt, effective, evidence-based interventions for pregnant women. This review increases our understanding of the
importance of digitalized interventions during pregnancy, including during the COVID-19 pandemic.

Trial Registration: PROSPERO International Prospective Register of Systematic Reviews CRD42020216159;
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=216159

(J Med Internet Res 2022;24(2):e33337) doi: 10.2196/33337
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Introduction

It is estimated that one-fifth of mothers experience depression
during pregnancy [1]. This has been strongly associated with
postnatal depression [2,3] and linked with several adverse health
and psychosocial outcomes for both the mother and child. These
include preterm delivery [4,5], difficulties in mother-child
interactions, impaired cognitive and psychomotor development
[6], and altered fetal brain development [7,8]. Pregnant women
experience changes to psychological symptoms due to complex
biological and psychological interactions throughout the
pregnancy period [9]. Therefore, recognizing depression
symptoms during pregnancy at an early stage and preventing
future risk of depression should be considered an important
global public health challenge.

There is evidence that psychosocial treatment, cognitive
behavioral therapy (CBT), and interpersonal psychotherapy are
effective in treating depression during pregnancy [10]. The US
Preventive Services Task Force [11] reviewed pharmacological
and nonpharmacological interventions for depression during
pregnancy and postnatal periods. It reported that CBT was
effective and stated that global studies had not reported harmful
outcomes for either mothers or infants. A randomized controlled
trial (RCT) of 217 pregnant women in the United States showed
that CBT significantly reduced depression during pregnancy
when it was compared with standard care [12]. Concerns about
the safety of using selective serotonin reuptake inhibitors during
pregnancy and their effect on offspring have been reported, such
as altering brain circuits [13], increasing the risk for later
depression [14], and increased problems with motor and
language development [15]. These highlight the need to study
psychosocial interventions.

There is huge gap between what pregnant women need and the
human resources that are available to provide such services.
Very few women seek help with mental health issues during
pregnancy [16]. Barriers to seeking help have included
individual factors, such as lack of motivation, time constraints,
or they just decided not to seek care [16,17]. Social factors have
included stigma and lack of social support, and practical issues
have included lack of money or childcare. There are also
structural barriers, like lack of information about services,
treatment provider responsivity, and treatment accessibility
issues [16-20]. The World Health Organization’s Mental Health
Atlas also reported unequal and limited availability of mental
health services and resources across the world [21]. Depression
is common during pregnancy, and it needs to be treated without

delay. The Institute of Medicine recognized the different
spectrum of interventions for mental health based on the risk
for the target population: prevention (universal, selective,
indicated), treatment (case identification, standard treatment for
known disorders), and maintenance (compliance with long-term
treatment, aftercare) [22]. Focusing on pregnant women with
different depression risk levels is essential, given that less than
three-quarters of pregnant women are screened for depression
[23].

Digitalized interventions provide an effective way of reaching
people and have the potential to overcome barriers, such as the
fear of being stigmatized, practical reasons, and treatment
availability [24-28]. Digitalized interventions are also becoming
increasingly important, as mental health services struggle to
deal with the considerable increase in demand for services due
to the COVID-19 pandemic. This health emergency began at a
time when resources were already scarce, and the number of
referrals is now increasing. The use of digital interventions has
increased during the COVID-19 pandemic, especially during
physical distancing measures, and this has highlighted the
increased role it can play in self-care and remote care. Digital
interventions have the potential to improve the health outcomes
of pregnant women and their experiences with care [29].

To our knowledge, no review has specifically focused on
digitalized CBT interventions for depression symptoms during
pregnancy. We note that 4 broader reviews on psychosocial
interventions have been conducted in the past 5 years, and these
can be divided into 2 categories. One review focused on any
psychosocial interventions during pregnancy [30], and 3 reviews
focused on psychosocial interventions throughout the broad
perinatal period, namely pregnancy and the postnatal period
[31-33]. The aim of the study by Li et al [30] was to carry out
a systematic review and meta-analysis of any psychotherapies
for pregnant women that focused on depression, anxiety, and
quality of life. However, the authors only identified 2 RCTs on
digitalized CBT. It was notable that their review did not include
important search terms widely used for digital or internet
interventions, such as web-based interventions, digital health,
internet, and online interventions [34]. The other 3 reviews
mainly identified interventions during the postnatal period. Lee
et al [32] did not find any digitalized CBT interventions during
pregnancy, while the other 2 studies [31,33] only found limited
evidence. It is important to note that none of those 4 broader
reviews contained extensive discussions of digitalized CBT
interventions.
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We decided that a new review was warranted, given the broad
nature of previous systematic reviews and the increasing need
for, and emergence of, digitalized CBT interventions for
depression symptoms during pregnancy. Our systematic review
aimed to evaluate the efficacy and acceptability of digitalized
CBT interventions for depression symptoms during pregnancy.
This review had 2 specific aims. The first was to evaluate the
efficacy of digitalized CBT interventions during pregnancy by
comparing the effect sizes between studies. The second was to
assess the acceptability of digitalized CBT interventions by
looking at attrition rates and feedback from participants.

Methods

This systematic review was conducted in accordance with the
PRISMA (Preferred Reporting Items of Systematic Reviews
and Meta-analyses) [35] and the Synthesis Without
Meta-analysis [36] reporting guidelines. The review protocol
was prospectively registered with PROSPERO (the International
Prospective Register of Systematic Reviews).

Search Strategy
Relevant peer-reviewed papers published in English were
identified by comprehensively searching key electronic
databases from the earliest available evidence to October 27,
2021. These were the Web of Science, Cochrane Central
Register of Controlled Trials, CINAHL, MEDLINE, Embase,
PsycINFO, Scopus, ClinicalTrials.gov, and EBSCO Open
Dissertations databases. The backward snowballing technique
was also used to identify potentially relevant papers [37]. This
involved looking at the reference lists of the selected papers to
see if any more papers could be identified. The search strategy
was created and refined based on consultation with a library
information specialist (in Multimedia Appendix 1).

Inclusion and Exclusion Criteria
The inclusion and exclusion criteria used to screen the articles
were based on PICOS (population, intervention, comparator,
outcome, and study design) [38].

Population
Studies were only included if the pregnant women were at least
18 years old. Studies were excluded if they combined samples
of pregnant and nonpregnant women, male partners, or those
aged younger than 18 years. Given that we focused on the broad
spectrum of interventions for depression (prevention [universal,
selective, indicated], treatment [case identification, standard
treatment for known disorders], and maintenance [compliance
with long-term treatment, aftercare] [22]), this may include a
population of pregnant women with different depression risk
groups.

Intervention
We focused on digitalized CBT interventions that primarily
used technological platforms to target depression, such as the
internet, computers, mobile phones, and virtual reality. The
term digitalized CBT was based on 2 previously established
definitions. First, we used the umbrella term digital, as it covers

the full spectrum of digital technology, such as the internet,
electronic devices, and mobile phones [39]. Second, we referred
to the definition of technology-empowered CBT outlined by
Wolters et al [40]: “CBT-based interventions integrating
technology varying from basic online bibliotherapy to online
self-help therapy, therapist-supported computerized CBT,
smartphone applications (apps), traditional CBT delivered via
telephone or videoconferencing, and combinations of these
forms.” We only included interventions that began during
pregnancy, but some of them also provided follow-up support
during the postnatal period. We included any depression
symptom intervention across the Institute of Medicine’s
spectrum of interventions for mental health based on the risk
of the target population: prevention (universal, selective,
indicated), treatment (case identification, standard treatment for
known disorders), and maintenance (compliance with long-term
treatment, aftercare) [22]. Both guided and nonguided
interventions were included. We excluded studies on
psychosocial interventions that began postnatally and those that
primarily evaluated nondigitalized CBT interventions, such as
face-to-face group interventions and those with telephone
support but no digital element.

Comparisons
Studies that compared digitalized interventions with standard
treatment, waiting lists for treatment, and secondary or other
interventions were included.

Outcome
Studies were included if the primary outcome was at least one
validated measure of symptoms of depression during the
perinatal period.

Study Design
Our review only included RCTs, as this research design is
considered to be the gold standard for studying the effectiveness
of interventions. RCTs are also considered to be the cornerstone
for evidence-based practice [41], as they can be used to inform
policy and practice decisions [42]. Only studies with full texts
published in English were included. Nonrandomized,
quasi-experimental, or pure qualitative studies were excluded
and so were research protocols and case studies.

Study Selection and Retrieval Process
Figure 1 displays the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram for the
screening and study selection processes. The search and
screening processes were independently conducted by 2
reviewers (WMAWMY and OW) based on the titles and
abstracts and after any duplicates were removed. Any
disagreements were discussed with a senior researcher (HMM).
Next, the 2 reviewers independently conducted full-text
assessments based on the predefined inclusion and exclusion
criteria. Both reviewers cross-checked the papers that were
suggested for inclusion, and any disagreements were discussed
and resolved with the senior researcher (HMM) and professor
(AS). The list of excluded studies with their reasons for
exclusion are available in Multimedia Appendix 2.
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Figure 1. PRISMA (Preferred Reporting Items of Systematic Reviews and Meta-analyses) flow diagram.

Quality and Risk of Bias Assessment
The methodological quality of the included studies was assessed
using the Revised Cochrane risk-of-bias tool for randomized
trials (ROB2) [43]. This tool addresses specific domains that
can influence the risk of bias in an RCT. It asks a series of
questions to enable users to evaluate the potential risk of bias
in RCTs based on 5 domains: the randomization process,
deviations from the intended intervention, missing outcome
data, outcome measurements, and how the reported results were
selected. The process evaluates each domain and enables the
user to reach an overall judgement, namely a low or high risk
of bias or some concerns. According to the tool guidelines,
identifying a high risk of bias for any individual domain will
produce an overall high risk of bias. Some concerns about any
individual domain will lead to the paper being categorized as
some concerns or a high overall risk [43]. The risk of bias
assessments were independently conducted by 2 reviewers
(WMAWMY and OW). Any discrepancies were discussed and
agreed with the senior researcher (HMM) and professor (AS).
The specific reasons for the 3 categorizations, namely low, some
concerns, or high, were recorded in a Microsoft Excel
spreadsheet template provided with the ROB2 tool.

Data Extraction and Synthesis
A customized data extraction Excel spreadsheet was used by
the reviewers. Data that were extracted from each of the final
7 papers included the author, year of publication, country,
recruitment, sample size, and randomization. We also extracted

the name, type, and mode of the intervention, screening method,
primary depression scale, other mother-related outcomes,
infant-related outcomes, number of sessions and duration,
intervention start and end points, funding sources, brief synopsis,
CBT elements, type of therapeutic guidance, and other support,
such as technical or peer support. The research team also
extracted and calculated the between-group effect sizes and
95% CIs after the intervention, user feedback, and the
postintervention attrition rates. The Hedges g effect sizes were
either extracted, if provided, or calculated using the 2020 Effect
Size Calculator from the Center for Evaluation and Monitoring
[44]. We extracted the means, standard deviations, and sample
sizes of the intervention and control groups at the
postintervention assessment point, during pregnancy. The effect
sizes were interpreted as small (≤0.32), moderate (0.33 to 0.55),
or large (≥0.56) [45]. The acceptability of the interventions was
assessed according to the Theoretical Framework of
Acceptability [46]. This suggests that intervention acceptability
can be assessed at 3 time points: before, during, and after an
intervention has been delivered [46]. In addition, the attrition
rate percentage was calculated using the total number of subjects
dropped out in the intervention group post-intervention over
the total number of subjects in the intervention groups at
baseline, after randomization. The data extraction was conducted
by the first author (WMAWMY) and then independently
checked by the second reviewer (OW) for accuracy and
completeness. Disagreements were resolved through consensus
discussion with a senior researcher (HMM). WMAWMY also
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contacted authors of included studies with a request for missing
or additional information (in Multimedia Appendix 3).

Results

The electronic searches and hand searches yielded 2706 titles,
and 7 were included in this study after the duplicates were
removed and the screening process was carried out [47-53]. All
of the papers were published between 2015 and 2021, and 5
were published in 2019 or 2021. Figure 1 provides a flow
diagram of the screening processes and study selection.

Characteristics of the Included Studies
Table 1 summarizes the characteristics of the 7 studies: 2 were
from the United States, 2 were from China, and there was 1
each from Australia, Norway, and Sweden. The papers covered
a total of 2830 participants, and the sample sizes ranged from
25 to 1342 at the time of randomization. The 7 studies assessed
7 different interventions. The Swedish Internet Cognitive
Behavior Therapy for Antenatal Depression program had 42
participants, and the intervention, which was delivered via a
secure online platform, consisted of reading material,
assessments, homework, and worksheets [49]. Videos, graphics,
and an online diary book were used by the Chinese
Internet-based Mindful Self-Compassion Program with 314
participants [50]. The Mothers and Babies Internet Course had
852 participants, making it the second largest study. Coordinated
from the United States, but with a worldwide reach, it provided
fully automated online lessons that included information pages,
short audio and video clips, images, and worksheets [47]. The
American-based Sunnyside Group-based Internet Intervention
was an online website with various interactive tools and games
that facilitated learning and peer interaction. It was the smallest
study, with 25 participants [48]. Mamma Mia was by far the
biggest program, with 1342 Norwegian participants. It was a
fully web-based intervention that combined text, pictures,
pre-recorded audio files, and user input [51]. The Australian
MUMentum Pregnancy Program had 87 participants. This
featured a virtual online clinic and used an illustrated story
centered around fictional characters [52]. The final study was
the Chinese smartphone-based Mindfulness Behavioral
Cognitive Therapy, with 168 participants, delivered through a

smartphone app. It consisted of thematic curriculum provided
through text, audio, and visual materials [53].

Two of the studies, from the United States [47] and Norway
[51], employed a universal approach, and the other 5 studies
used an indicated approach. Three studies recruited participants
directly from hospitals: the Chinese study from a reproductive
mental health multidisciplinary clinic [50], another Chinese
study from the obstetrics clinic of a tertiary hospital [53], and
the largest Norwegian study via midwives during regular
maternal check-ups [51]. The other 4 studies combined diverse
recruitment strategies, using advertisements on social media
and online forums and in newspapers, mass emails, Google Ads,
and flyers distributed at maternity clinics and hospitals. None
of the studies screened participants using population-based
approaches. Four studies screened participants during
recruitment using different measures and cut-off scores. The
Swedish study used a Montgomery-Åsberg Depression Rating
Scale (MADRS) [54] score of 5 to 35 and no or a low risk of
suicide [49]. The Chinese study used an Edinburgh Postnatal
Depression Scale (EPDS) [55] score of ≥9 [50], while the other
Chinese study used an EPDS score of ≥9 or Patient Health
Questionnaire (PHQ)-9 [56] of ≥4 [53]. The small American
study used PHQ-8 scores of 5 to 14, which indicated no
diagnosis of major depression [48]. When it came to measuring
depression, 6 studies used the EPDS, as either the only measure
or one of the outcome measures. However, the EPDS outcome
cut-off scores used for probable depression differed: 4 studies
used >9 points [47,50,51,53], and 2 studies used >12 points
[49,52]. Other studies used the PHQ-9, Center for
Epidemiological Studies-Depression [57], MADRS-Self Report,
and Beck Depression Inventory II [58] to measure depression
outcomes. The studies also assessed various other mother-related
outcomes, but only 2 studies reported infant-related or
mother-infant attachment outcomes. These were the Chinese
study [50], which used the Infant Behavior Questionnaire
Revised-Very Short Form [59] and the Australian study [52],
which used the Maternal Antenatal Attachment Scale [60]. Five
studies [48-50,52,53] also assessed anxiety as secondary
outcomes, using the Generalized Anxiety Disorder 7 scale [61],
the State-Trait Anxiety Inventory [62], or the Inventory of
Depression and Anxiety Symptoms [63].
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Table 1. Summary of included studies.

Infant-
related
out-
comes

Other mother-re-
lated outcomes

Primary de-
pression scale

ScreeningIntervention type
and mode

Randomization
and sample size

Intervention
name

RecruitmentAuthor, refer-
ence and
country

Guided

-iEPDSb (>12),

WSASc, GADd,

MADRS-SMADRS-Sa

scores of 15 to
35 and no/low
risk of suicide

Indicated, inter-
net and website
for intervention
group with treat-
ment as usual for
controls

Intervention:
n=22; controls:
n=20; total:
n=42

Internet Cogni-
tive Behavior
Therapy for
Antenatal De-
pression

Advertisements
on social media,
blogs, online fo-
rums, in newspa-
pers, and flyers
distributed in
maternity clin-
ics

Forsell
et al
[49],
Sweden ISIe, EQ-5D-3Lf,

AUDITg, DU-

DITh

IBQ-R

VSFn
STAIj-I and II,

BDIk-II, Chinese

EPDS (>9)EPDS (≥9)Indicated, inter-
net and website
for intervention

Intervention:
n=157; con-
trols: n=157; to-
tal: n=314

Internet-based
Mindful Self-
Compassion
Program

Pregnant wom-
en attending
Tianjin First
Center Hospital

Guo et
al [50],
China

Mindfulness At-
tention Aware-

group with wait-
ing-list control
group ness Self-Compas-

sion Scale,

WHO-5l, PSIm,
Comprehensive
Parenting Behav-
ior Questionnaire

Unguided

-EPDS (>9), Ma-
jor Depressive
Episode Screener

CESDpN/AoUniversal, inter-
net, and website
for intervention
group with infor-

Intervention:
n=435; controls
n=417; total:
n=852

Mothers and
Babies Inter-
net Course

Search engine
directories and
Google Ads
Worldwide
reach

Barrera
et al
[47],
United
States mation only for

controls

-HDRSr, IDASs,

SCID-It, MINIu

Suicide

PHQ-8PHQq scores
of 5 -14 and
no diagnosis
of major de-
pression

Indicated, inter-
net and website
for intervention
group with extra
features for inter-
vention group

Intervention:
n=18; controls:
n=7; total: n=25

Sunnyside
Group-based
Internet Inter-
vention

Pregnant wom-
en invited after
being identified
from electronic
records of a uni-
versity hospital;

Duffecy
et al
[48],
United
States

and just onlinemass emails and
advertisements group for con-

trols

--EPDS (>9)N/AUniversal, inter-
net and website

Intervention: n=
678; controls:

Mamma MiaWomen attend-
ing routine pre-

Haga et
al [51],
Norway for intervention

group, with usual
n=664; total:
n=1342

natal care in
hospital clinics

perinatal care for
controls

MAASwGAD-7, Kessler
10-item Psycho-

PHQ-9Met the crite-
ria for a proba-

Indicated, inter-
net and website

Intervention:
n=43; controls:

MUMentum
Pregnancy
Program

Advertisements
on social media,
online forums,
and flyers dis-

Lough-
nan et al
[52],
Aus-
tralia

logical Distress
scale, EPDS
(>12), WHO-

QOLv, 9-item
BDI-II

ble diagnosis
of generalized
anxiety disor-
der and/or ma-
jor depressive
disorder

for intervention
group, with treat-
ment as usual for
controls

n=44; total:
n=87

tributed in ma-
ternity hospitals

-GAD-7, PSSx,

PANASy, PSQIz,

EPDSEPDS (≥9) or
PHQ-9 (≥4)

Indicated, inter-
net and smart-
phone app for in-

Intervention:
n=84; controls:
n=84; total:
n=168

Spirits Heal-
ing (in Chi-
nese) app

Obstetrics clinic
of a tertiary
hospital in Ji-
nan, Shandong

Sun et
al [53],
China

PRMQaa, W-

DEQab
tervention group,
with regular
WeChat health
consultations for
controls
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aMADRS-S: Montgomery-Åsberg Depression Rating Scale-Self report version.
bEPDS: Edinburgh Postnatal Depression Scale.
cWSAS: Work and Social Adjustment Scale.
dGAD: Generalized Anxiety Disorder.
eISI: The Insomnia Severity Index.
fEQ-5D-3L: EuroQoL 5-Dimension 3-Level.
gAUDIT: Alcohol Use Disorders Identification Test.
hDUDIT: Drug Use Disorders Identification Test.
iNone reported.
jSTAI: State-Trait Anxiety Inventory.
kBDI: Beck Depression Inventory.
lWHO-5: World Health Organization 5 Well-Being Index.
mPSI: Parenting Stress Index.
nIBQ-R VSF: Infant Behavior Questionnaire Revised-Very Short Form.
oN/A: not applicable.
pCESD: Center for Epidemiological Studies-Depression.
qPHQ: Patient Health Questionnaire.
rHADRS: Hamilton Depression Rating Scale.
sIDAS: Inventory of Depression and Anxiety Symptoms.
tSCID-I: Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders Axis-I Disorders.
uMINI: Mini International Neuropsychiatric Interview.
vWHO-QOL: World Health Organization Quality of Life scale.
wMAAS: Maternal Antenatal Attachment Scale.
xPSS: Perceived Stress Scale.
yPANAS: Positive and Negative Affect Schedule.
zPSQI: Pittsburgh Sleep Quality Index.
aaPRMQ: Prospective and Retrospective Memory Questionnaire.
abW-DEQ: Wijma Delivery Expectancy Questionnaire.

Interventions Used by the Studies
Table 2 summarizes the description of each intervention, while
Figure 2 compares the earliest starting point to the latest end
point for each intervention. All the digitalized study
interventions were delivered on the internet but varied in terms
of their session structure and duration, the type of support
provided, and the duration. Six interventions were delivered via
a website, and only 1 [53], which was recently published, was
delivered via a smartphone app. The shortest intervention, from
Australia, lasted for 4 weeks and was comprised of 3 brief
unguided internet-based CBT (iCBT) sessions [52], while the
largest Norwegian intervention, Mamma Mia, had the longest
duration, of 11.5 months, and provided sessions during
pregnancy and postnatal periods [51]. Two of the 7 interventions

were guided, as they incorporated an element of therapeutic
guidance. The Swedish intervention was provided by
CBT-trained therapists, who were not mental health
professionals, on a fully digital platform [49], but no telephone
guidance was provided. The level of therapeutic guidance
provided by this guided iCBT varied, and messages sent via the
internet platform were responded to within 48 hours during
weekdays. The Chinese intervention did not detail the type of
guided instructions that were provided [50]. In addition to
therapeutic guidance, several of the guided and unguided
interventions employed other forms of support, such as peer
support discussion groups or platforms, as well as technical
support by the research team members. Table 3 shows a brief
synopsis and the CBT elements of the 7 interventions.
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Table 2. Summary of the interventions in the included studies.

FunderOther support (eg, techni-
cal or peer)

Type of therapeutic guid-
ance

Age (years), mean
(SD), range

Intervention nameAuthor(s) and
country

Guided

Swedish Research Council, re-
gional agreement between
Karolinska Institutet and Stock-
holm City Council, and regional
agreement between Umeå Univer-
sity and Västerbotten County
Council (ALF)

Anonymous online dis-
cussions between partici-
pants

Personalized feedback us-
ing written online mes-
sages. Therapists only had

basic CBTa training and no
prior experience nor any
special education or train-
ing in order to treat this
specific population

Intervention: 31.2
(3.7); controls: 30.8
(5.3)

Internet Cognitive
Behavior Therapy
for Antenatal De-
pression

Forsell et
al [49],
Sweden

No information providedNo information providedDetailed information not
available

Intervention: 29.8
(6.2); controls: 31.4
(5.7)

Internet-based
Mindful Self-Com-
passion Program

Guo et al
[50], Chi-
na

Unguided

National Institute of Mental
Health, Robert Wood Johnson
Health Disparities Seed Grant,
University of California Commit-
tee on Latino Research, and

SFGHc Department of Psychiatry

No information providedN/AbIntervention: 29.81
(6.09), 18-43; con-
trols: 30.59 (4.99),
19-42

The Mothers and
Babies Internet

Barrera et
al [47],
United
States

NIMH, National Center for Ad-
vancing Translational Sciences

of the NIHd

Peer support and contact
moderator tool for techni-
cal or group issues

N/AIntervention: 30.5
(4.05), 25-45; con-
trols: not provided

Sunnyside Group-
based Internet Inter-
vention

Duffecy
et al [48],
United
States

Research Council of NorwayNotification to talk to
someone or seek profes-
sional help when the
presence of some or
many depression symp-
toms

N/AIntervention: 31.0
(4.6); controls: 31.1
(4.5)

Mamma MiaHaga et al
[51], Nor-
way

NHMRCe, HCFf Research
Foundation, Rotary Health Aus-
tralia, and the David Henning
Memorial Foundation

Technical assistance by
research technicians

N/AIntervention: 31.69
(4.44); control:
31.54 (3.63)

MUMentum Preg-
nancy Program

Lough-
nan et al
[52], Aus-
tralia

Chinese National Funding of
Social Sciences and China
Scholarship Council

No information providedN/AIntervention: 30.27
(3.80); control:
(29.55) 4.21

Spirits Healing (in
Chinese) app

Sun et al
[53], Chi-
na

aCBT: cognitive behavioral therapy.
bN/A: not applicable.
cSFGH: San Francisco General Hospital.
dNIH: National Institutes of Health.
eNHMRC: National Health and Medical Research Council.
fHCF: Hospitals Contribution Fund.
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Figure 2. Comparison of interventions from the earliest starting point to the latest endpoint.
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Table 3. Brief intervention synopsis, themes, and cognitive behavioral therapy (CBT) elements.

CBT elementsThemesBrief synopsisAuthor(s) and country

Guided

Psychoeducation (depression, CBT,
myths, facts, and physiological

Introduction, being pregnant, behav-
ioral activation, cognitive restructur-

The iCBTa Internet Psychiatry Clinic is an inter-
vention for antenatal depression and is an adapted

Forsell et al [49],
Sweden

changes), behavioral activationing, relationships, anxiety and wor-version of iCBT for depression. The platform is
(positive and negative reinforcementry, sleep problems, and summary

and relapse prevention
a form of guided self-help treatment consisting of
reading material (about 75,000 words), assess- behaviors), cognitive restructuring

(negative automatic thoughts, accep-ments, homework, and worksheets via a secure
tance, cognitive biases), psychoedu-online platform. The platform can be accessed
cation (relationships, communica-anytime and anywhere using a computer or mobile
tion, role transition, anxiety and fear
of labor and sleep), and homework

device with an internet connection. There are 10
modules of guided self-help by nonexpert thera-
pists trained in CBT.

Largely based on mindfulness CBT;
understanding and applying self-

Not availableMindful Self-Compassion Program (MBSP) is
aimed at promoting self-regulatory skills of preg-

Guo et al [50],
China

compassion, skills to manage diffi-nant women at high risk for postpartum depression
cult emotions rather than solvingfocusing on self-compassion. The program utilizes
specific problems, exercises withvideos involving different types of exercises with
guided instructions. Users were en-guided instructions sequentially provided after
couraged to practice the skills dur-completion of a previous module. The 6-week
ing the day and provided with an
online diary book for reflection.

program lasts 10 hours with guided instructions:
36 episodes each lasting about 15 minutes

Unguided

Information pages, audio, video,
images, and worksheets based on

Not availableThe Mothers and Babies Internet (e-MB) is aimed
at Spanish- and English-speaking pregnant women

Barrera et al [47],
United States

the cognitive behavior framework,to reduce the risk of postpartum depression. The
social learning theory, reality man-e-MB consists of fully automated lessons and is
agement training, attachment theory,
and diverse sociocultural issues

sequential in nature, whereby each session needed
to be completed first before proceeding to the next
lesson. Following completion of each session,
participants may access the lesson and worksheets
infinitely for review. The e-MB consisted of 8
flexible sessions of fully automated self-help.

Psychoeducation, mood manage-
ment, thought challenging, positive

Your mood and your pregnancy,
worries about me and my baby,

The Sunnyside website group intervention consist-
ed of 10–15-minute didactic lessons using text

Duffecy et al
[48], United
States and physical activities, relationship

with partner and others in the social
mood management, challenging
your thinking, positive activity dur-

and video material and included several interactive
features in the form of (1) an activity feed, which

circle, anxiety during pregnancy anding pregnancy, physical activitywas a constantly updating feed that displayed each
parenthood, relaxation, employmentduring pregnancy, partner communi-of the women’s activity on the site, whereby other
issues and managing resources dur-cation and support, body image andparticipants can like and comment or provide
ing and after labor; 5 interactivesex during pregnancy and postpar-feedback to other women’s posts, (2) discussion
CBT tools: thought restructuringtum, relationships with your motherquestions posted by study staff after each session
(think), mood tracking (feel), activi-and mother-in-law, challenges into encourage interaction, (3) individual garden
ty scheduling and monitoring (do),relationships with friends and oth-plot and community garden linked to individual’s
relaxation (relax), and goal setting
(achieve)

ers, monitoring kick counts and
other pregnancy anxiety, anxiety
and parenthood, relaxation, employ-

profiles and providing gamification and interactive
features individually and between other users, (4)
contact moderator tool to report any issues with

ment issues, during and after thethe site or with group members. After each ses-
birth, moving forward, and conclu-
sions

sion, participants are prompted with a “call to ac-
tion” encouraging them to apply the skills learned
during the sessions. The intervention consisted of
an 8-week unguided online program.
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CBT elementsThemesBrief synopsisAuthor(s) and country

Assessment of depressive symp-
toms, metacognitive therapy, posi-
tive psychology, couples’ therapy,
breastfeeding, and psychoeducation;
the metacognitive element empha-
sized the process of inflexible and
recurrent thinking style due to nega-
tive thoughts, feelings, or beliefs.
Acceptance commitment therapy
and mindfulness elements were also
incorporated.

Knowledge, expectancies and atti-
tudes, attachment, emotion regula-
tion, and help-seeking, relationship
satisfaction, and communication
skills

Mamma Mia is a free universal preventive inter-
vention for perinatal depression. The intervention
is delivered by email and interactive websites,
combining text, pictures, prerecorded audio files,
and user input. User receives an email with a hy-
perlink for each session that lasts around 10 min-
utes each. The hyperlink directs the user to the
Mamma Mia web page, and the intervention con-
tent proceeds sequentially to the next web pages
(tunnel information architecture) to ensure conti-
nuity of the program narrative. The intervention
consists of 3 fully automated phases with 44 ses-
sions over 11.5 months: phase 1 (during pregnan-
cy); phase 2 (infant is 2-3 weeks old, for 6 weeks);
and final phase (10 sessions over an 18-week pe-
riod)

Haga et al [51],
Norway

Transdiagnostic intervention for
depression and anxiety during preg-
nancy; involved psychoeducation,
cognitive restructuring, problem-
solving, behavioral activation, and
relapse prevention; each lesson illus-
trated the characters’ stories: intro-
duction to core CBT skills, summa-
ry, and action plan to implement the
skills and several supplementary re-
sources.

About anxiety and depression,
identifying symptoms, cognitive
behavioral model, prioritizing self-
care, physical symptoms, partners
and supporters, controlled breathing,
progressive muscle relaxation, about
thoughts, identifying unhelpful
thoughts, shifting unhelpful
thoughts, accepting uncertainty,
thought challenging, coping cards,
structured problem-solving, unhelp-
ful behaviors (low activity; avoid-
ance), facing your fears, activity
planning and monitoring, graded
exposure, assertive communication,
relapse prevention

The MUMentum Pregnancy transdiagnostic inter-
vention targets anxiety and depression symptoms
and is delivered via the online Virtual Clinic sys-
tem. The program emphasized a short, illustrated
story centered around 2 fictional characters expe-
riencing depression and anxiety during pregnancy.
The characters learn to manage their symptoms
by applying CBT skills in the context of the
character experiences, challenges, and symptoms
common during pregnancy. The system employs
a 7-day lockout period implemented between
lessons to ensure participants spend time revising
and implementing the lesson material before
moving onto the next lesson. Of this, participants
are also notified via email and SMS reminders
regarding new lessons and to stay on schedule.
The 4-week program consists of 3 brief unguided
self-help lessons with only technical support.

Loughnan et al
[52], Australia

Following psychoeducation informa-
tion via the app, formal mindfulness
training techniques were introduced.
Users are encouraged to continue to
practice, and they are supplemented
with recordings and a mindfulness
journal. Formal training included
body scan, mindful breathing,
mindful stretching, and mindful
meditation. Informal training includ-
ed encouragement to practice every
day, pausing in the midst of daily
life, mindful eating, mindful walk-
ing, and 3-minute breathing prac-
tices.

Understand mindfulness, be in the
present, be mindful of negative
emotions, accept difficulties,
thoughts are just thoughts, enjoy
daily happiness, mindful pregnancy
and childbirth, continued mindful-
ness practice

The Spirits Healing (in Chinese) app is a mindful-
ness training program for use during pregnancy
for perinatal depression and other mental health
problems. It was available for Android and iOS
operating systems in mainland China. The app
provides reading materials, recordings for guided
practice, videos, and a mindfulness journal that
can be accessed anytime and utilized at users’own
pace. Weekly reminder messages were sent via
WeChat for users to complete the training. Partic-
ipants were awarded 2 yuan (US $0.30) for com-
pletion of each week of training or each comple-
tion of assessment. The 8-week mindfulness CBT
training automatically updated every day, and
participants practiced according to their own
schedules.

Sun et al [53],
China

aiCBT: internet-based CBT.

Assessment of Risk of Bias
Figure 3 and Figure 4 display the risk of bias assessment results
for each study. Six studies had a high overall risk of bias, as a
high risk of bias was recorded in at least one domain, while 1
study recorded some concern for overall risk of bias.
Self-reported measures are commonly used to evaluate
psychological outcomes, but there were at least some concerns
about the risk of bias that these provided in 7 studies, based on
the ROB2 guideline [43]. The missing outcome data domain
was of some concern, given nearly half (3/7, 43%) of the studies

did not provide sufficient information about the reasons for
dropout between groups or analyses to address these missing
data. In addition, the way that the reported results were selected
was of high concern. These were particularly related to the fact
that 5 of the study protocols were not registered or there were
inconsistencies, without justification, between the registered
protocols and the published papers. These inconsistencies
included the absence of follow-up results in the published paper
or differences between these and the intended analysis plan in
the published protocol.
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Figure 3. Percentage of risk of bias based on the 5 Revised Cochrane risk-of-bias tool for randomized trials (ROB2) domains.

Figure 4. Risk of bias for depression outcomes, based on the individual studies.

Efficacy of Digitalized CBT Interventions for
Depression Symptoms During Pregnancy
In view of the overall high risk of bias in all except one of the
studies, the efficacy of the interventions needs to be interpreted
with caution. Five studies provided sufficient data for effect
size calculations. Figure 5 summarizes the Hedges g effect size
for the 5 studies [48,49,51-53]. In general, the more positive
results for the intervention than for the control groups showed
promising evidence for the efficacy of digitalized CBT

interventions for pregnant women. It was notable that there were
differences in efficacy between the guided and unguided
interventions. The highest postintervention effect size was
recorded for the Swedish Internet Cognitive Behavior Therapy
for Antenatal Depression program, which focused on pregnant
women who were judged to have no or a low risk of suicide
when screened for symptoms of depression [49]. The remaining
4 interventions were all unguided and recorded large [48],
moderate [53], or small [51,52] effect sizes.
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Figure 5. Hedges g effect sizes (95% CIs) for depression after programs in the intervention (I) and control (C) groups.

Acceptability of Digitalized CBT Interventions
Table 4 compares the acceptability assessments conducted by
individual studies based on 3 time points: before, during, and
after the intervention was delivered. Overall, most of the
participants were satisfied with the interventions they received,
but high attrition rates were recorded for the 4 unguided
interventions (22.1%-46.5%). The way that intervention
acceptability was measured varied significantly between the
studies, especially the scales that were chosen. All the studies

obtained feedback after the interventions had finished. Five
studies assessed acceptability during the interventions
[48,49,51-53], while only 2 studies assessed acceptability before
they were used [48,51]. The highest attrition rates for the
unguided interventions were for the unguided MUMentum
Pregnancy transdiagnostic intervention [52]. In contrast, the
guided intervention recorded a very low attrition rate of 4.5%
for the Swedish Internet Cognitive Behavior Therapy for
Antenatal Depression program [49].
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Table 4. Acceptability before, during, and after the interventions.

AttritionAcceptability afterAcceptability duringAcceptability beforeAuthor(s) and country

Guided

4.5%Client Satisfaction Questionnaire 8: good
satisfaction level; treatment adherence and
utilization described

Treatment Credibility Scale of the
Credibility/Expectancy questionnaire:
good treatment credibility

N/AaForsell et al [49],
Sweden

N/ABrief dropout reasons provided; attendance
rate=91.8%

N/AN/AGuo et al [50],
China

Unguided

N/A3 open-ended questions: intervention
helpfulness and usefulness rated favorably;
content easy to understand

N/AN/ABarrera et al [47],
United States

38.9%Usability, satisfaction, and ease of use:
intervention usefulness, ease of use, ease
of learning, satisfaction rated favorably

Use of interactive features assessedIntervention development
process involved target partic-
ipants; topics, site motif (visu-
al themes and look and feel of
the internet site), and usability
of potential application

Duffecy et al
[48], United
States

22.1%More than half completed >80% of inter-
vention; other acceptability and feasibility
details in the paper [51]

Dropout reasons not described in pa-
per; other acceptability and feasibility
details in paper [65]

Intervention development
process published in Drozd et
al [64]

Haga et al [51],
Norway

46.5%Treatment Satisfaction Questionnaire: high
satisfaction; Credibility and Expectancy
Questionnaire: intervention quality rated
as excellent; Intervention utilization and
implementation data provided

Detailed dropout reasons provided;
intervention content evaluated during
each session

N/ALoughnan et al
[52], Australia

25%Completion rates for all 8 sessions=8.3%;
completion rates for 4 sessions=52.4%

Logs of practice on formal mindful-
ness training

N/ASun et al [53],
China

aN/A: not available.

Discussion

Principal Findings
Our review identified 7 RCTs of digitalized CBT interventions
for depression symptoms during pregnancy that were
promisingly efficacious and had good acceptability. RCTs using
digital CBT for depression during pregnancy have been scarce
in contrast to the number of studies on digitalized CBT
interventions for depression overall. We judged 6 of the 7 studies
to have a high risk of bias. The high risk of bias was mainly
due to missing outcome data and selection of reported results
domains. These point to the need to provide accessible trial
registration information with sufficient information prior to
commencement of controlled trials. Although missing data in
psychological intervention studies are common, a detailed
description of how these missing data were addressed and
reasons for dropouts in the intervention and control group need
to be clarified and compared in each study. Therefore, the
findings on efficacy should be considered with caution, and
more high-quality studies are needed. Despite these limitations,
this review produced 3 main findings. First, technology can be
used to deliver CBT programs that target depression during
pregnancy. Second, digitalized CBT during pregnancy showed
promising evidence of efficacy and positive outcomes for
depression (Hedges g for guided interventions=1.21; Hedges g
for unguided interventions=0.14-0.99). Third, the digitalized
CBT interventions were well-received by pregnant women,

especially interventions that were guided, which had lower
attrition rates than the unguided interventions (4.5% versus
22.1%-46.5%).

CBT interventions have traditionally been delivered face-to-face,
but technological advances have revolutionized the way they
are being adapted to various platforms. The COVID-19
pandemic has also led to an urgent increase in the need for
digital care delivery. For the past 20 years, the progress in
digitalized interventions has been rapid, and various
evidence-based digitalized interventions have been developed
and disseminated [66], especially for depression [67]. However,
little is known about digitalized CBT interventions for
depression during pregnancy. All 7 interventions identified in
this review used the internet and website or smartphone app
platforms to deliver core elements of CBT, such as
psychoeducation, cognitive restructuring, problem-solving, and
behavioral activation. The central themes of these were
managing challenges and expectations during pregnancy by
using CBT skills. These platforms contained a combination of
text, images, and videos to make the interventions attractive
and engaging. Other additional interactive features were unique
to some interventions. For example, the American-based
Sunnyside Group-based Internet Intervention included an
activity feed that displayed each participant’s activity on the
site. This meant that other participants could like, comment, or
provide feedback on other women’s public posts. It also had an
individual garden plot and community garden that were linked
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to individual profiles. The intervention provided individual and
group games, where garden gnomes or flowers could be
collected by completing various tasks [48]. Likewise, the
Swedish Internet Cognitive Behavior Therapy for Antenatal
Depression program provided an online discussion group, in
which participants could interact with each other anonymously
[49]. These unique interactive features allowed participants to
share their lived experiences during pregnancy, as well as
provided a platform for emotional peer support. These are both
considered to be key functions of traditional online pregnancy
forums [68].

The limited evidence and high risk of bias in 6 out of the 7
papers we reviewed prevented us from coming to firm
conclusions on the efficacy of digitalized CBT for depression
during pregnancy. However, our review does provide promising
evidence on the efficacy and positive impact of digitalized CBT
for pregnant women. Previous research has reported that the
prevalence of postnatal depression symptoms can be predicted
by depression symptoms during pregnancy [3]. Interventions
during pregnancy allow participants to acquire and apply coping
skills at an early stage, potentially before their depressive
symptoms worsen. It should also be noted that 5 of the included
studies used standard care, an active control, or another
intervention as control groups, which may partly explain the
modest effect sizes in most of the studies. The Swedish
intervention [49] had an exceptionally high effect size.
Unsurprisingly, that intervention used a guided and indicated
approach. The intervention was delivered via an online internet
platform comprised of about 75,000 words of reading material,
assessments, homework, case stories, and worksheets. The
therapists provided regular individual feedback, encouragement,
and support in written messages, with replies within 48 hours
on weekdays. Interestingly, the therapeutic guidance was
provided by CBT-trained therapists who were not mental health
professionals. Compelling evidence from systematic reviews
and meta-analyses of iCBT research for depression has
highlighted the importance of providing support from a therapist
or human guidance for effective interventions [69-72].

Six out of 7 studies we reviewed also assessed other
self-reported maternal outcomes: anxiety, psychological distress,
alcohol and drug use, mindfulness attention awareness, general
health, stress, self-compassion, well-being, quality of life and
work and social adjustment, positive and negative affect,
sleep-related problems, fatigue, prospective memory,
retrospective memory, and fear of childbirth. Only one study
assessed infant outcomes, using the Infant Behavior
Questionnaire, and another study assessed mother-child
attachment or bonding using the Maternal Antenatal Attachment
Scale. This was somewhat surprising, as there is compelling
evidence that prenatal depression has been associated with
various infant-related issues, including temperament, bonding,
emotional and behavioral problems, cognitive impairment, and
psychopathology [73-79]. The fact that there was so little
research on infant-related or mother-infant attachment outcomes
by the studies we reviewed limits any insightful discussion and
highlights the need for further evaluation.

All the studies we reviewed reported diverse acceptability
outcomes for at least 1 of the 3 time points: before, during, and

after the intervention was delivered. All the interventions
recorded good acceptability, especially after the intervention
had been completed, as the participants were satisfied with the
interventions and felt that they were useful. Acceptability data
before and during intervention delivery are still lacking, and
more acceptability components can be explored further. The
Theoretical Framework of Acceptability outlines 7 components
of acceptability that could be explored in intervention studies
at these 3 time points: affective attitude, burden, perceived
effectiveness, ethicality, intervention coherence, opportunity
costs, and self-efficacy [46]. Including all the acceptability data
in a single paper may be challenging due to word count limits
or information overload. To deal with this issue, authors could
provide acceptability evaluations in separate papers. For
example, the Mamma Mia intervention included in our review
was the focus of 3 separate papers on intervention development
[64], acceptability and feasibility [65], and efficacy [51].

The attrition rates for the unguided interventions were high
(22.1%-46.5%), and this finding was consistent with previous
meta-analyses on digitalized CBT interventions for depression
[70,72]. The terms “universal” and “indicated” were based on
the Institute of Medicine’s spectrum of mental health
interventions based on the risk for the target population:
prevention (universal, selective, indicated), treatment (case
identification, standard treatment for known disorders), and
maintenance (compliance with long-term treatment, aftercare)
[22]. Our review identified 2 “universal” interventions
(developed for pregnant women with any risk level for
diagnosable clinical depression) and 5 “indicated” interventions
(developed for pregnant women already at risk for diagnosable
clinical depression [eg, those that exceed a cut-off screening
score]). These classifications (ie, universal, indicated) have also
been used in other perinatal distress, depression, and anxiety
research [80].

Guided versus unguided and universal versus indicated
approaches may have their own merits when it comes to impact.
For instance, the study on the unguided and universal Mamma
Mia intervention recruited the highest number of participants,
1342, with 678 in the intervention group and 664 receiving
standard care. Although this study showed small effect sizes,
partly due to its universal approach, more than one-half
(345/678, 50.9%) of the total participants in the intervention
group completed 80% or more of the year-long program, with
the first phase during pregnancy and the second and third phases
during the postnatal period. Any approach requires consideration
based on the readiness of pregnant women to change their health
behavior, particularly with reference to the Capability,
Opportunity, Motivation, Behavior (COM-B) framework [81].
In general, pregnancy has been called a “teachable moment,”
which is described by Phelan [82] as naturally occurring life
transitions or health events that are thought to motivate
individuals to spontaneously adopt risk-reducing health
behaviors. Although pregnancy is a time when women may
benefit from increased motivation for behavioral change, based
on the COM-B framework, such changes can be difficult to
realize if their capabilities and opportunities are neglected
[83,84]. As discussed, earlier digitalized CBT may provide the
opportunity for pregnant women to access digitalized
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interventions. However, their lack of capacity, namely reduced
energy, may prevent the women from continuously engaging
with the program. That is why it is crucial for those who develop
interventions to consider the 3 elements of capacity, opportunity,
and motivation together, in order to minimize attrition.

Pregnancy is a relatively short period, and shorter interventions
could attract pregnant women to engage. CBT is problem
focused and based on the way that people think and behave,
and technology can make its delivery much more cost-effective.
This was proven by the Australian MUMentum Pregnancy
Program included in our review [52]. The transdiagnostic
intervention targeted both depression and anxiety, by using a
story that centered around 2 fictional characters experiencing
depression and anxiety during pregnancy. The characters learned
to use CBT skills to manage their symptoms, based on their
experiences and challenges during pregnancy. The program
received highly positive feedback from participants, in terms
of satisfaction, quality, and how they became immersed in the
storyline. The small effect size recorded by this unguided
intervention should not mask its potential benefits. It should be
emphasized that, during the study period, participants in the
treatment-as-usual control group continued to receive existing
health care services. This might have had a confounding impact
on their symptom levels, compared with the MUMentum
Pregnancy Program intervention group [52]. Virtually all
pregnant women have regular contact with health care
professionals, regardless of their psychosocial well-being, and
that may also have a positive effect on any depressive symptoms.
This is consistent with findings of a recent individual network
meta-analysis that the effectiveness of guided iCBT
interventions were higher for individuals with moderate to
severe depression, but unguided iCBT showed similar
effectiveness for individuals with mild or subthreshold
depression [72].

Limitations
Although this review was conducted with high scientific rigor
and we carried out a full quality appraisal of the included
studies, there are several limitations that need to be taken into
account when interpreting the findings. We only included papers
published in English, and this may have meant that some
potential studies in other languages or grey literature from other
databases were not included. All except one of the included

studies had a high risk of bias. They also used
participant-reported measures for most of the outcomes, which
can be influenced by knowledge of the intervention being
received. Using the ROB2, this resulted in at least some concern
of a risk of bias for all the studies. As only 1 study reported an
infant-related outcome, namely infant temperament, and only
1 study assessed mother-infant attachment, meaningful
discussions about infant outcomes and maternal attachment are
not possible. In addition, our review only focused on CBT and
did not include interpersonal psychotherapy, although both
psychotherapies were included in the US Preventive Services
Task Force treatment guideline for perinatal depression that
was issued in 2019 [11]. A recent review found that
interpersonal psychotherapy interventions for psychological
distress in perinatal populations were limited to those delivered
face-to-face or by telephone [85]. The nonstandardized
description of interventions in our review also made it difficult
to compare them. This calls for more standardized descriptions
of interventions, such as using the Template for Intervention
Description and Replication checklist [86]. Future studies could
also explore various acceptability outcomes before, during, and
after interventions are delivered. This could be done by using
the 7 components of the Theoretical Framework of
Acceptability: affective attitude, burden, perceived effectiveness,
ethicality, intervention coherence, opportunity costs, and
self-efficacy [46].

Conclusion
This systematic review suggests promising evidence for the
potential efficacy, acceptability, and integration of digitalized
CBT interventions that start during pregnancy. However, all
except one of the studies included in this review recorded a high
overall risk of bias. In future, we need high-quality studies with
larger population-based samples to comprehensively analyze
the efficacy of the interventions and explore the mechanisms
of change. Digital interventions may have significant global
implications when planning effective, nonstigmatizing, and
cost-effective mental health treatment to prevent the long-term
consequences of psychosocial problems in pregnancy. These
could also have other wide-ranging clinical applications.
Furthermore, there is an urgent need to study digital and remote
interventions, as mental health services struggle to deal with
the considerable increase in demand due to the COVID-19
pandemic.
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