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ABSTRACT

Pregnant women and new mothers within 1 year after delivery are at a high risk of depression, yet many do not get the help they
need due to wide reasons heralding stigma, access, cost, time, and shortage of human resources. Hence, compelling the exploration of
alternate and potentially cost-effective means of delivering care, including the leverage of digital tools. This review aimed to evaluate the
effectiveness of digital health interventions in reducing depressive symptoms among perinatal women. Literatures were sought from
seven academic databases alongside the references of previous reviews. Included studies were all quantitative study types involving the
use of digital health interventions for perinatal women not more than 1-year post-delivery. Standardized mean difference and standard
error were used to perform random-effect model meta-analysis. Sensitivity and subgroup analyses were performed to determine
certainty and modifiers of the findings, respectively. Forty-eight studies were included in this review with 28 studies used for meta-
analyses. Numerous digital channels were identified; however, none specified the use of a digital health theory in its development. The
digital health interventions showed a small positive significant effect over the controls (standardized mean difference = 0.29, P = 0.003,
I2 = 34%), and this was significantly influenced by intervention delivery and facilitation modes, time of initiation of the intervention, and
period covered by the intervention. Although digital health interventions may hold some potential for perinatal depression, scaling the
interventions may be challenging sequel to overlooked influences from the interactions within the human–computer–society complex.

Lay Summary

The study ‘Effectiveness of digital health interventions for perinatal depression: A systematic review and meta-analysis’ explores the
potential of digital tools in managing perinatal depression (PND). PND affects many women during pregnancy and after childbirth,
but traditional treatments face challenges like stigma and access barriers. Digital health interventions (DHIs) offer an alternative by
providing accessible, personalized support. Although this review confirms that treatment delivery (and/or delivery of prevention
schemes) through DHIs can effectively reduce PND symptoms, this review however, found that most DHIs lack foundational
theoretical frameworks, potentially limiting their scalability. Notably, DHIs delivered via video conferencing are becoming more
popular, indicating a shift towards more user-friendly platforms. Additionally, DHIs for PND were commoner in high-income countries
than other country groups, indicating a shift and possible influence of economic might in supporting digital infrastructure. This
review highlights the need for future research to integrate digital health theories into DHI design, ensuring interventions are both
effective and accessible for women experiencing perinatal depression.

Key words: digital health; E-health; M-health; telemedicine; teletherapy; perinatal depression; postpartum depression; perinatal
depression; antepartum depression

INTRODUCTION
Perinatal depression (PND) is the occurrence of depression any-
time during pregnancy and/or within the first 12 months after
childbirth [1]. It is estimated to occur in one out of every ten
perinatal women and has dire short- and long-term consequences
for the sufferer, the newborn, the family, and society [2, 3]. Several
groups of evidenced-based protocols are available for its man-
agement including pharmacotherapy, psychotherapy, supportive
therapy, educational therapies, physical/sensory therapies and
somatic therapies [4]. Nevertheless, while pharmacotherapy is
championed as the first-line treatment option in some guidelines,

non-medication options are often explored first in PND due to
patients’ preferences [5, 6] and concerns about breastfeeding [7].
Common psychotherapy options include cognitive behavioural
therapy, interpersonal psychotherapy, problem-solving therapy,
mindfulness and behavioural activation while physical/sensory
therapies include acupuncture, exercise, yoga, light and music
therapy [4, 8]. Despite these wide treatment options, women do
not often get the help they need due to various reasons includ-
ing stigma, unsupportive partners, managing childcare during
appointments, cost of care, and the inconvenience of having to
leave their homes or fit an extra treatment appointment into their
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already busy schedules [5–7]. These necessitate the exploration of
alternative means of delivering care, including using digital tools.

Digital health interventions (DHIs) encompass the use of digital
technologies to address the needs of health and health systems
[9]. It might help PND management by enabling accessibility,
personalization, and overcoming distance and human resource
limitations [10]. However, it is not devoid of flaws with limita-
tions including questionable quality of components and design
[11, 12], users’ and providers’ acceptance [10, 13, 14], and non-
foundational theoretical designing basis [15]. Nonetheless, previ-
ous contemporary reviews [16–22] demonstrated some levels of
DHIs’ effectiveness in the reduction of PND symptoms. However,
many of them are not representative of the comprehensive peri-
natal window with most addressing only postpartum depression
[17, 19, 22–24]. Yet, studies suggest that these are interconnected
as most postpartum depressive episodes actually start in the
antepartum period [25, 26]. Furthermore, some reviews addressed
only a fraction of DHIs thereby limiting the comprehensiveness of
the evidence [16, 21–24, 27–29]. Additionally, most of the reviews
were limited by their inclusion of poor-quality studies [20–22,
27, 28, 30, 31] and in some studies, a bias toward a particular
measurement scale [19, 22], and others focused on the comor-
bidity of depression and anxiety [16–18, 20, 21, 27–29, 31–34].
Hence, this review seeks to evaluate the effectiveness of DHIs as
options or adjuncts to routine methods of managing PND, using
a more comprehensive representation of the perinatal popula-
tion, DHIs, and measurement scales. Sequentially, the guiding
research question was ‘what is the effect of DHIs on depressive
symptoms among perinatal women?’ and the specific objectives
include to identify and describe the various DHIs that have been
quantitatively evaluated for preventing or managing perinatal
depression, to identify the theories supporting the development
of these DHIs, to evaluate the effectiveness of the DHIs, and to
identify sociodemographic and methodological differences that
may influence the effectiveness of the DHIs.

METHOD
This review was reported following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) statement
[35] and the protocol was registered at the International
Prospective Register of Systematic Reviews (Registration ID:
CRD42024518661).

Measured outcomes
The primary outcome was the changes in depressive symptoms
as measured by any validated measurement scale.

Eligibility criteria
The eligibility criteria were predominantly defined based on the
population, intervention, comparison, outcome and study type
(PICOS) strategy alongside other relevant factors (Table 1).

Searching and selection of studies
The search strategy comprised keywords generated using
the PICOS paradigm and further expanded from pilot search
alongside extracted keywords from previous similar reviews
and protocols [16, 19, 20, 23, 27, 28, 31, 32, 34, 41, 42]. The final
generated keywords per paradigm are presented in Table 2 below.
These were further refined with Medical Subject Headings and
tailored to fit the orientation of each database employed during

the search. The final search sequence per database is presented
in Supplementary file.

Papers were sought between 8 and 27 January 2024, from
seven databases including Medline, Embase, Business Source, APA
PsychInfo, the Cumulative Index to Nursing and Allied Health Lit-
erature (CINAHL), Web of science, and Cochrane Central Register
of Controlled Trials (CENTRAL). Limiters (for year and language of
publication) were applied to the databases to reflect the eligibility
criteria and to facilitate easier process of the screening.

The search results and screened titles from the databases were
all exported and imported into Mendeley®, a reference manage-
ment system. Additionally, the references of previous similar sys-
tematic reviews and potentially eligible papers were screened for
other potentially relevant papers. Papers from this network search
were combined with the papers from databases, in Mendeley®,
and duplicates were removed.

The abstract screening was sequentially conducted in
Mendeley®, and the full texts of the screened abstracts sought
afterwards. The screening of the retrieved full texts (based on
the eligibility criteria) and the documentation of the entire
screening process was performed with Microsoft Excel®. The
second limitation of publication date eligibility (excluding papers
published between 2014 and 2018) was conducted during this
stage. Other missed duplicates were identified during the abstract
and full-text screening and discarded. Such duplicates included
papers published more than once with different titles, or when
an intervention is identified to have undergone both a pilot
trial and full-powered trial, by similar authors and among
similar populations, then the pilot component was discarded.
Papers considered eligible from the full-text screening were then
appraised for methodological quality and classified as relevant
for either systematic review alone or for both systematic review
and meta-analysis. The final decision for all screened full-text
papers and the detailed documented step-by-step screening are
presented in the supplementary file.

Critical appraisal
Critical appraisal was performed using a validated template—
Mixed Methods Appraisal Tool (MMAT) version 2018 [43]. The
MMAT was used because of its versatility in appraising multiple
study designs and can only be used for empirical studies. It com-
prises two initial questions for screening papers to ensure they
are empirical studies and five separate sections of five questions
per section used for screening different study types including
qualitative, randomized clinical trials (RCTs), non-randomized,
quantitative descriptive, and mixed-methods studies [43]. Each
question is answered with either ‘yes’ for clear conformity or
‘no’ for overt non-conformity, or ‘can’t tell’ for when there is not
enough information to judge.

Sequel to the eligibility criteria of this review, the first two
questions of the MMAT were excluded from the assessment in
this review since only empirical studies would have been included
from the eligibility screening stage of the review. Furthermore,
due to the study types included in the eligibility criteria, only
the RCTs and non-randomized sections were employed in this
review. The mixed-methods section was excluded because the
interest of this review was focused only on the quantitative com-
ponent of the study and not the mixed-method as a whole;
hence, the quantitative component of each mixed-method study
design was appraised with the respective quantitative appraising
component.

One of the appraising questions in both employed sections
assessed the completeness of outcome data, and this was
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Table 2: Keywords used for the search strategy

Paradigm Keyword

Population (pregnan∗ or perinatal OR ‘peri-natal’ OR prepartum OR ‘pre-partum’ OR antenatal OR ‘ante-natal’ OR birth∗

OR childbirth OR ‘child-birth’ OR ‘child birth’ OR postnatal OR ‘post-natal’ OR postpartum OR ‘post-partum’
OR peripartum OR ‘peri-partum’ OR antepartum OR ‘ante-partum’ OR prenatal OR ‘pre-natal’ OR matern∗ OR
“after birth” OR puerper∗ OR obstetric∗ OR mother∗ OR mums OR mum OR moms OR mom OR prepartal OR
‘pre-partal’ OR childbearing)
AND

Intervention
(Comparison keyword
not necessary for search)

(digital OR ‘digital health’ OR telehealth OR phone∗ OR ‘cell-phone’ OR cellphone OR ‘cell phone’ OR
telephone OR ‘mobile-phone’ OR smartphone∗ OR ‘smart-phone’ OR telemedic∗ OR telecare OR telesupport
OR ‘tele-health’ OR ‘tele-medicine’ OR ‘tele-care’ OR ‘tele-support’ OR wearable∗ OR mobile OR mhealth OR
m-health OR web∗ OR ‘web-based’ OR ‘web-guided’ OR ‘web-supported’ OR ‘web-delivered’ OR ‘web-assisted’
OR ‘web-aided’ OR ‘web-facilitated’ OR ‘web portal’ OR app OR apps OR application∗ OR ‘mobile apps’ OR
‘mobile app’ OR ‘app-based’ OR ‘web-app’ OR ‘web-apps’ OR ‘social media’ OR facebook OR twitter OR ehealth
OR ‘e-health’ OR internet OR ‘internet-based’ OR ‘internet-guided’ OR ‘internet-supported’ OR
‘internet-delivered’ OR ‘internet-assisted’ OR ‘internet-aided’ OR ‘internet-facilitated’ OR online OR ‘on-line’
OR ‘online-based’ OR ‘online-guided’ OR ‘online-supported’ OR ‘online-delivered’ OR ‘online-assisted’ OR
‘online-aided’ OR ‘online-facilitated’ OR computer∗ OR ‘computer-based’ OR ‘computer-guided’ OR
‘computer-supported’ OR ‘computer-delivered’ OR ‘computer-assisted’ OR ‘computer-aided’ OR
‘computer-facilitated’ OR SMS OR ‘text-based’ OR ‘text based’ OR ‘self-help’ OR ‘self help’ OR ‘self-guided’ OR
‘self guided’ OR ‘self-directed’ OR ‘self directed’ OR ‘self direct’ OR ‘self-direct’ OR telecommunication∗ OR
‘e-therapy’ OR ‘e-mental’ OR teletherapy OR telemental OR technolog∗ OR ‘technology-assisted’ OR virtual OR
cyber OR cyberpsychology OR ‘cyber psychology’ OR cybertherapy OR iCBT OR cCBT OR eCBT or mCBT OR
electronic∗ OR software OR telepsychiatry OR ‘instant messaging’ OR ‘e-learning’)
AND

Outcome (mental∗ OR depress∗ OR ‘well-being’ OR ‘well being’ OR wellbeing OR "baby blues" OR distress∗ OR stress∗ OR
psychological∗ OR psychiatric)
AND

Study Type (trial∗ OR cohort OR prospective OR retrospective OR ‘case–control’ OR ‘case control’ OR ‘quasi-experimental’
OR ‘quasi experimental’ OR intervention OR ‘user experience’ OR ‘user activity’ OR ‘user log’ OR longitudinal
OR efficacy OR effectiveness OR evaluat∗ OR comparative OR ‘before and after’ OR ‘pre-post’)
NOT
(systematic OR review OR scoping OR protocol OR qualitative OR "focus group" OR "thematic analysis" OR
"meta-analysis" OR predict∗)

measured at a tolerable attrition rate of 20% based on suggestions
from previous evidence [44]. Although this tolerable attrition
rate was used, it was not considered tangible enough to exclude
studies based on only this flaw. Furthermore, for the RCTs, due to
the nature of the interventions, double blinding was not realistic
for most of the studies; hence, the judgement on the blinding
of the outcome assessors was tolerated. Additionally, when
the study groups are not comparable and the randomization
method was optimal, the study is still included. Nonetheless,
when the randomization of a claimed RCT study is not optimal
or stipulated, it is flagged as a significant flaw enough to exclude
the paper. When a study, whether RCT or not, has so many
components with ‘can’t tell’ answers, it is equally excluded
because of inadequate information provided by the study. All
flaws, whether tolerated or not, were stipulated in the comment
section of the appraisal table report. Additionally, to support the
judgements made about each appraised paper, the published
protocol and/or trial registry, when available, were equally
examined for necessary supporting information.

Assessment of risk of bias
An assessment of risk of bias was further performed for studies
used for meta-analyses. This was essential to assess the RCTs
using the regular tool for assessing RCTs in meta-analyses –
Cochrane’s Risk of Bias assessment tool for randomized trials,
version 2.0 (RoB 2.0) [45]. RoB 2.0 contains five domains that
assess bias due to randomization process, deviances from

planned interventions, missing outcome data, measurement of
the outcome, and selection of the reported result, respectively.
Judgments about each paper were made following the guidelines
for the tool and using the tool’s macro-enabled Microsoft Excel
Template [46]. Based on the guideline, each domain and the
overall bias were judged as either low risk, having some concerns,
or having a high risk. Additionally, as in the critical appraisal
section, to support the judgements made about each appraised
paper, the published protocol and/or trial registry, when available,
were equally examined for necessary supporting information.

Data extraction
Data extraction was performed using Microsoft Excel® and based
on a template adapted from both Cochrane’s guide [47] and the
template for intervention description and replication checklist
and guide [48]. The use of the latter template was essential
for extracting data that will be relevant in addressing the first
objective of this study. The extracted data included sufficient
details to describe the study, its participants, the intervention,
measurement tools, and results.

Data synthesis
Quantitative content analysis was used to integrate and summa-
rize descriptive findings, and these were presented as tables and
dashboards, generated using Tableau® software.

Meta-analysis was used for pooling the extracted quantitative
data. The primary outcome in this review is often measured as a
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continuous outcome with diverse measuring scales [49–51], and
when a continuous outcome is measurable with diverse scales,
the standardized mean difference (SMD) is used as effect measure
of choice for performing meta-analysis in order to correct for the
bias introduced by the scale diversity [40]. However, SMD is not
routinely reported in studies, hence, necessitating the need to
calculate it using a formula that combines regularly reported data
(Equation 1):

Equation 1: Formula for calculating SMD.

SMD = mean difference
standard deviation

The meta-analysis, including the generation of forest plots
and statistical outputs, was conducted using Cochrane’s Review
Manager version 5.4.1, with a P value of ≤0.05 indicating statistical
significance. For the pooled SMD, an effect size of 0.2–0.5 was
considered small, 0.6–0.8, medium and > 0.8, large [40]. Regarding
the interpretation of the forest plot, results to the right were
interpreted as favouring DHIs because the investigated outcome
(reduced depressive symptoms) was desirable, as against adverse
outcomes where results to the left favour intervention [52]. Fur-
thermore, because SMD relies on mean difference and different
studies calculate and interpret mean difference differently, with
some subtracting the baseline from the post-intervention score,
and other papers doing the opposite, this review therefore resorted
to calculating mean differences using the distinct data reported
in each paper (Equations 2–4) [40] and the mean difference used
in calculating the SMD corresponds to the between-within-group
mean difference (BWGD).

Equation 2: Formula for within-group difference.

Within group mean difference = post intervention score − baseline score

Equation 3: Formula for between-group difference.

Between group difference = Mean of DHI group − Mean of control group

Equation 4: Formula for BWGD

Between within group mean difference = Within group mean difference

of DHI group − Within group mean difference of control group

. To assess the certainty of the findings from the meta-analysis,
sensitivity analysis was conducted by excluding some studies to
explore if they influenced the pooled result [39, 40]. The exclu-
sions included pilot studies, studies with total sample size < 100,
and studies reporting depression with scales that are not Edin-
burgh Postnatal Depression Scale (EPDS). A post-hoc decision was
also made to test the influence of studies with wide confidence
intervals (considered an outlier) and the influence of studies with
hybrid intervention platforms. The testing of pilot studies and
studies with few sample sizes was based on the scientific claim of
the possible over-estimation of effect sizes in such study types [53]
while the decision of the measurement scale was because EPDS is
the commonest depression measurement tool used for perinatal
depression [49].

Given the diversity of interventions and measuring scales used
for measuring PND, heterogeneity was anticipated and planned
for. It was assessed using a combination of the Inconsistency
index (I2) and the Cochran’s-Q statistic (Chi2) and its P-value. An

I2 statistic of 0%–25% was considered unimportant, 26–50%, low,
51%–75%, moderate, and ≥ 76%, high [54]. When heterogeneity is
present, further subgroup analyses were performed to explore
the source [39, 40]; regardless, this subgroup analysis aligned to
the addressing of the fourth objective of this review. Similarly, to
accommodate the anticipated heterogeneity, the random-effect
meta-analytic model was used as against the fixed-effect model
[39].

When post-intervention measurement scales were adminis-
tered more than once, the immediate post-intervention score was
used for meta-analysis. Nonetheless, in a tabular presentation of
both between-group and within-group mean differences, the most
distant depression scores were also evaluated.

Additionally, when multiple reports arose from concurrent
measurement of depression with multiple measurement scales,
then, the EPDS scale, if used as one of the multiples, was used as
the primary scale for meta-analysis, because it is the commonest
scale for assessing perinatal depression [49]. If EPDS was not
used, the scale reported as the primary outcome or reported with
continuous measures was adopted.

For studies with more than two arms including the DHI arm,
the group receiving regular treatment was used as the control
group because the primary intent of this review was to test the
effectiveness of the DHI as an alternative or adjunct to routine
treatment.

When missing data was met, attempts were made to compute
them using validated formulae in Cochrane handbook [40]. Miss-
ing data was only finally declared when there were insufficient
values to compute the data. Common missing data were standard
error and standard deviation which were both essential for meta-
analysis and calculating SMD, respectively. The formulas used in
the computation are stipulated in Equations 5 and 6 below:

Equation 5: Formula for standard error.

Standard error = between within group mean difference
t statistic

Where,

t statistic = tinv
(
p value, degree of freedom

)

and

degree of freedom = (
sample sizeDHI − sample sizecontrol

) − 2

Equation 6: Formula for standard deviation.

Standard deviation = standard error√(
1

sample sizeDHI
+ 1

sample sizecontrol

)

The t-statistic represented an estimation of the t-test that
would be generated from a paired-samples t-test for estimating
differences within groups over time [40] and the formula was
generated using an Excel formula (Equation 5). Due to the depen-
dence of the t-statistic on P-value, P-values became necessary
data for conducting the meta-analysis. Nonetheless, as stated by
Cochrane’s guideline [40], when the exact value of p-value was
not stated, its nearest estimate was used as follows, P < 0.001
represented as 0.001, and P < 0.05 as 0.05. When P-value was
simply expressed as >0.05, the study was removed because the
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Figure 1: PRISMA flow of the search and selection strategy.

P-value estimation would have been unreliable due to the wide
range of what interprets as P > 0.05 [40].

Sequel to the earlier decision to calculate all the mean differ-
ences anew and in order to maintain uniformity of estimations,
all the calculations was performed anew for all studies using the
formulas, and these were done using Microsoft Excel®.

RESULTS
Results of the search and screening process
The process of the whole search and screening is summarily
reported using the PRISMA flow chart in Fig. 1 below.

The details of the critical appraisal are presented in Table 3
below. Nine studies [55–63] (four RCTs and five non-RCTs) were
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Figure 2: Risk of bias summary of papers included in the meta-analysis.

excluded from the review at this stage due to concerns about
the study quality which was mostly contributed by the vague,
shallow or absent descriptions of many essential components of
the respective studies (Table 3). As planned, none of the included
RCTs had any concern due to randomization; nonetheless, many
of the papers had issues related to blinding of the outcome asses-
sors mostly because of insufficient information about the blinding
of the assessors, which in some cases, were the study participants.
Overall, the most noticed concern was a high attrition rate among
the studies.

The outputs from the risk of bias assessment are presented
in Figs 2 and 3 below and the populated report presented in the
supplementary file. As seen from Figs 2 and 3, none of the studies
included in the meta-analyses had a high risk of bias, possibly
because the potential papers that would have contributed to
this, have been excluded during the MMAT assessment phase.
Furthermore, nearly two-thirds of the studies (64.3%) showed
some concerns on the bias from measurement of the outcomes,
and this is mostly because of the blinding of the outcome asses-
sors concerns registered in the MMAT assessment above. Only
two studies showed some concerns in other domains including
bias from randomization process [90] and deviations from the
intended interventions [76]. The randomization concern was due
to many significant differences between the experiment groups
despite appropriate randomization process [90], while the bias
from ‘the deviation of intervention from the intended plan’ was
contributed by the change in the duration of the intervention from
the planned 6 weeks published in the protocol [112] to a minimum
completion time of 5 weeks [76].

Characteristics summary of included studies
This review included 48 studies [64–111] which evaluated 18 703
participants. The detailed extracted data are presented in the
Supplementary file. Figure 4 below summarizes the character-
istics of the included studies showing that most studies were

published in 2023 (35.4%) [64, 65, 68, 71, 75, 78, 79, 84, 87, 94,
98, 100–102, 107, 109] (Fig. 4B) and in higher-income countries
(HICs) (79.2%) [65, 67–76, 78, 79, 81–88, 90–96, 99–104, 106–108,
111] (Fig. 4C). More than four-fifths (83.3%) [64–66, 68–70, 72, 74–
84, 86–96, 98, 100–102, 104, 105, 107, 108, 111] used EPDS as a
measurement scale for depressive symptoms while other scales
each had less than 25% representative [67, 71–73, 76, 82, 83, 85,
92–94, 97, 99, 103, 106, 109, 110] (Fig. 4D).

The digital health interventions for managing
perinatal depression
The studies employed a wide range of digital channels including
websites [68, 73, 74, 76, 77, 79, 81–83, 85, 86, 93, 96, 103, 106], dedi-
cated mobile-apps [69, 75, 80, 88, 90, 91, 94, 99, 103, 104, 106, 110],
video conferencing [65, 78, 84, 87, 95, 101, 102, 107–109], instant
messaging [65, 70, 89, 92, 97, 98], phone calls [64, 66, 72, 92], web-
apps [71, 100], social media [67, 111], short messaging services
(SMS) [65, 105], and emails [74, 92]; with websites, mobile-apps,
and video conferencing being the top-three platforms (Fig. 5-A).
Hybrid platforms included interventions that had some physical
components within the intervention [66, 101]. Some of the inter-
ventions were deployed with multiple digital platforms [65, 74, 92,
103, 106] while others used only one platform [64, 66–73, 75–91, 93–
102, 104, 105, 107–111]. Likewise, the intervention component fea-
tured various forms of evidence-based management of depression
(Fig. 5-B) with many interventions using a mix of the components
[67, 70, 77, 82, 83, 85, 88, 90, 91, 94, 100–102, 104, 105, 107, 111], and
others maintaining just a single component [64, 66, 68, 69, 71–73,
75, 76, 79–81, 84, 86, 87, 93, 95–99, 108–110].

Although some interventions were initiated during pregnancy
[64, 69, 75, 76, 79, 82, 83, 87, 88, 97, 98, 101, 104, 105, 108–111],
others were initiated during the postpartum period [66–68, 70,
72, 73, 77, 78, 80–86, 89–91, 93–96, 99], and others, non-specific
[71, 100, 102, 107] (Fig. 5-E). Similarly, the periods covered by the
intervention varied from the pregnancy period [64, 69, 76, 79, 83,
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Figure 3: Detailed risk of bias outcome for each paper in the meta-analysis.

87, 88, 97, 98, 104, 105, 108–111] to the postpartum period [66–
68, 70, 72, 73, 77, 78, 80–82, 84–86, 89–91, 93–96, 99], or both [65,
74, 75, 101], or even non-specific [71, 100, 102, 107] (Fig. 5-C). The
intervention purposes were mostly for the direct treatment and
prevention of depression [64, 65, 67, 70–76, 78–80, 82–91, 93–99,
103–110] while others were for a secondary influence on depres-
sion via offering either pregnancy support or postpartum support
[66, 73, 77, 81, 90, 92, 100–102, 109, 111] (Fig. 5-D). Regarding the
duration of the interventions, while most of the interventions
lasted between 4 and 8 weeks, one intervention was as short as

one-day only [95] while another one was as long as 11.5 months
[74] (Fig. 5-G).

Some patterns of intervention platforms with respect to deliv-
ery and facilitation modes, economic region, and year of pub-
lication, were noted. Mobile-apps, phone calls, SMS, websites,
emails, and instant messaging were predominantly executed as
one-on-one interventions while social media and video confer-
encing were predominantly group-based (Table 4). Furthermore,
the group-based interventions were mostly therapist-facilitated,
while the one-on-one interventions were either purely self-guided
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Figure 4: Characteristics of the studies included in this systematic review (a: Role of papers in the review; B: Year of publication; C: Economic region
and country of the studies; D: Depression measurement tools; EPDS = Edinburgh postnatal depression scale; PHQ = patient health questionnaire;
DASS = depression, anxiety, and stress symptom severity scale; BDI = Beck depression inventory-II; SCID-I = structured clinical interview for DSM-IV;
CES-D = Center for Epidemiological Studies Depression scale; SR = systematic review; MA = meta-analysis; HIC = high income countries; UMIC = upper
middle income countries; LMIC = low middle income countries)

Figure 5: Summary characteristics of the interventions (#: Multiple platforms or components can be applied in one intervention; a: Intervention
platforms used; B: Intervention components; C: Period covered intervention; D: Intervention purpose; E: Time of initiation of intervention; F:
Intervention delivery mode; G: Duration of the intervention in weeks; CBT = cognitive behavioural therapy; IPT = interpersonal therapy; PST = problem
solving therapy)
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Table 4: Distribution of the various intervention platforms by delivery and facilitation modes

Platform Delivery mode Facilitation mode

Group Hybrid One-on-one Hybrid Peer-facilitated Self Therapist-facilitated

Email 2 1 1
Hybrid 1 1 2
Instant messaging 1 1 4 1 2 3
Mobile app 1 11 4 8
Phone call 4 1 3
SMS 2 2
Social media 2 1 1
Video conferencing 6 2 2 1 9
Web-app 2 2
Web-based 1 1 13 8 6 1

Figure 6: Intervention platforms by economic region and year of publication, multiple possibilities apply as one intervention can have more than one
platform (a: Intervention platform by economic region; B: Intervention platform by year of publication; UMIC = upper-middle-income countries;
LMIC = lower-middle-income countries; HIC: Higher-income countries)

or a hybrid of self-guidance components and therapist-facilitated
components (Table 4).

Although the study was dominated by HICs, the few from
upper-middle-income countries (UMICs) and low-middle-income
countries (LMICs) were mostly used as dedicated mobile-apps,
instant messaging, and phone calls (Fig. 6-A). Regarding the year,
video conferencing seemed to have a dramatic increase from 2021
to 2023 while web-based interventions decreased over the years
(Fig. 6).

Theories supporting the development of digital
health interventions
None of the studies specified any digital health theory considered
during the designing or execution of the interventions.

Effectiveness of digital health interventions for
perinatal depression
Table 5 shows the various between-group and within-group
mean differences (calculated using equations 2–4) for all the

studies that reported depressive symptoms as continuous out-
comes. Comments were added for some remarkable observations
against the DHI groups.

Table 6 shows the computed data used in conducting the meta-
analysis; Equations 1 and 5–8 were used in computing the
data.

The pooled data from the 28 studies used for meta-analyses
[64, 66–68, 71–86, 88, 90, 91, 93–95, 98] comprised 5567 participants
in the DHI group and 5747 control participants. The forest plot
(Fig. 7) showed a relatively homogenous pattern with a significant
small-sized random-effect SMD in favour of the DHIs against
the controls (SMD = 0.29; 95% confidence interval (CI) = 0.10–0.49,
P = 0.003). Furthermore, the I2 statistic only showed a low level of
heterogeneity.

As planned, sensitivity analysis was conducted to con-
firm the validity of the meta-analytic outcome in the situ-
ation of some modifications, and the findings presented in
Table 7 showed no changes in the outcome of the meta-
analysis.
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Figure 7: Forest plot of the meta-analysis comparing the effectiveness of DHIs against controls in reducing depressive symptoms.

Table 7: Findings from sensitivity analysis

Condition Ne Nc Pooled SMD (95% CI) Heterogeneity
I2, Chi2 (P-value)

Pooled effect
(P-value)

All studies for MA 5657 5747 0.29 (0.10, 0.49) 34%, 40.80 (0.04)∗ 2.95 (0.003)∗

Pilot studies [67, 77, 86, 93, 94], excluded 5418 5475 0.29 (0.07, 0.51) 44%, 39.31 (0.01)∗ 2.58 (0.010)∗

Studies with total sample size less than
100 [66,67,77,80,83,85,91,93], excluded

5412 5413 0.27 (0.04, 0.50) 52%, 39.55 (0.004)∗ 2.33 (0.020)∗

Intervention with wide SMD CI [81],
excluded

5589 5679 0.29 (0.09, 0.49) 36%, 40.80 (0.03)∗ 2.88 (0.004)∗

Studies reporting depression
measurements with non-EPDS scales [67,
71, 73, 85], excluded

5460 5522 0.28 (0.07, 0.50) 43%, 40.41 (0.01)∗ 2.63 (0.009)∗

Studies with hybrid intervention
platforms [66], excluded

5613 5704 0.29 (0.09, 0.49) 36%, 40.66 (0.03)∗ 2.80 (0.005)∗

∗= significant finding; Ne = sample size of intervention group; Nc = sample size of control group; CI = confidence interval; I2 = heterogeneity index;
SMD = Standardised mean difference; EPDS = Edinburgh Postnatal Depression Scale; MA = Meta-analysis

Sociodemographic and methodological
differences influencing the effectiveness of the
DHIs
Subgroup analyses were conducted to determine possible dif-
ferences based on specified categories. The findings are pre-
sented in Table 8 below and the forest plots are presented in
the Supplementary file. Subgroups with only one representative
study in the group were excluded as follows: for intervention
platform, instant messaging [98], social media [67], hybrid [66],
and email [74] were excluded while web-app was recategorized
as web-based platform; peer facilitation [84] was excluded from
facilitation mode group, and ‘any’ was excluded from both timing
of intervention [71] and period covered by intervention [71].

Table 8 above showed that intervention delivery mode, inter-
vention facilitation mode, time of initiating the intervention, and
period covered by the intervention, all significantly influenced
the effectiveness of DHIs in perinatal depression (P < 0.00001) in
favour of the DHIs against the controls, with the subgroups con-
tributing to these differences, respectively, being hybrid delivery
mode, mixed facilitation mode, initiating intervention in post-
partum period, and intervention covering only the postpartum
period. Nonetheless, the significant effect contributed by the
hybrid subgroup in intervention delivery mode is not certain
because there are few studies in the subgroup (n = 2) with the sig-
nificance lost when the subgroup is excluded (P = 0.51); however,
this was not noticed for the ‘period covered by intervention’ group
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Table 8: Findings from subgroup analysis

Category Subgroup Number
of studies

Ne Nc Group’s pooled
SMD (95% CI)

Group’s
heterogeneity
I2, Chi2 (P-value)

Group’s pooled
effect (P-value)

Subgroup
differences X2

(P-value)

Economic region HIC 23 5427 5519 0.27 (0.05, 0.48) 46%, 40.45 (0.010) 2.38 (0.02)∗ 0.97 (0.61)
UMIC 2 98 98 0.65 (−0.40, 1.71) 0%, 0.13 (0.72) 1.21 (0.23)
LIC 3 132 130 0.84 (−0.73, 2.42) 0%, 0.01 (1.00) 1.05 (0.29)

Intervention
platform

Mobile
application

7 3298 3270 0.26 (−0.15, 0.68) 82%, 33.72
(<0.00001)∗∗

1.23 (0.22) 0.09 (0.99)

Phone call 2 154 150 0.52 (−2.13, 3.17) 0%, 0.00 (0.95) 0.39 (0.70)
Video
conferencing

3 309 333 0.39 (−0.68, 1.47) 0%, 0.02 (0.99) 0.72 (0.47)

Web based 12 1236 1270 0.26 (−0.02, 0.53) 0%, 0.88 (1.00) 1.83 (0.07)
Intervention
delivery mode

Individual 22 5202 5273 0.11 (−0.03, 0.26) 0%, 4.35 (1.00) 1.56 (0.12) 36.09
(<0.00001)∗Group 4 317 345 0.47 (−0.58, 1.51) 0%, 0.36 (0.95) 0.88 (0.38)

Hybrid 2 138 129 0.59 (0.53, 0.65) 0%, 0.01 (0.93) 19.86
(<0.00001)∗

Intervention
facilitation
mode

Self 13 4105 4167 0.07 (−0.10, 0.23) 0%, 2.40 (1.00) 0.79 (0.43) 32.70
(<0.00001)∗Therapist 6 438 471 0.56 (−0.35, 1.48) 0%, 0.51 (0.99) 1.21 (0.23)

Mixed 8 1037 1042 0.58 (0.52, 0.63) 0%, 5.19 (0.64) 19.80
(<0.00001)∗

Time of
intervention
initiation

Antepartum 9 3952 1718 0.09 (−0.06, 0.24) 0%, 2.15 (0.98) 1.15 (0.25) 35.44
(<0.00001)∗Postpartum 18 1609 1634 0.58 (0.53, 0.64) 0%, 3.20 (1.00) 19.88

(<0.00001)∗

Period covered
by intervention

Antepartum 7 3194 3199 0.08 (−0.08, 0.24) 0%, 2.06 (0.91) 1.00 (0.32) 35.52
(<0.00001)∗Postpartum 18 1609 1634 0.58 (0.53, 0.64) 0%, 3.20 (1.00) 19.88

(<0.00001)∗

Both 2 758 819 0.16 (−0.34, 0.66) 0%, 0.00 (1.00) 0.63 (0.53)
Duration of
intervention

1–4 weeks 5 162 161 0.84 (−0.86, 2.54) 0%, 0.02 (0.99) 0.97 (0.33) 3.24 (0.20)
5–12 weeks 20 4369 4364 0.11 (−0.04, 0.26) 0%, 4.30 (1.00) 1.39 (0.16)
>12 weeks 3 928 9890 0.41 (0.08, 0.74) 51% 4.10 (0.13) 2.43 (0.01)

∗ = significant finding; Ne = sample size of experiment group; Nc = sample size of control group; CI = confidence interval; I2 = heterogeneity index;
X2 = Chi-square; HIC = High-Income country; UMIC = Upper-Middle-Income Country; LMIC = Lower-Middle-Income Country

since the P-value was retained when the subgroup with only two
studies (‘both’) was excluded.

For the economic region, although no significance was noted
between the subgroups, this is uncertain because of the non-
uniform distribution of studies among the groups with the HIC
subgroup having >10 000 participants and the other subgroups
having < 300 participants per subgroup. Similarly, the non-
significance difference in the intervention platform group and
duration of the intervention had some subgroups with few
representative studies, however, these were inconsequential
since the pooled subgroup effect remained insignificant (P > 0.05)
when the small groups were removed both sequentially and
collectively.

DISCUSSION
This review used good-quality empirical quantitative studies to
evaluate the effectiveness of DHIs in reducing PND symptoms.
The review found a significant small positive effect of DHIs over
controls (including treatment as usual and waiting list) and this
finding is dependable since sensitivity analysis showed that the
outcome was not influenced by pilot studies, over-estimation of
effects from small sample size, diverse measurement scales, wide
confidence interval, and hybrid intervention platforms (digital
and physical components). This effectiveness finding is similar
to previous reviews [16–22] and an addition to the evidence; it
also indicates that DHIs can be used as adjuncts or alterna-
tives to traditional methods for preventing or managing perinatal
depression.

The age range of the participants (18–48 years) represent the
typical age of fertility of women (15–49 years) [113], however,
no study with adolescent representatives was included, hence
limiting the context and interpretations of these findings to only
adult populations, as seen in other previous reviews [16–24, 27–34,
41]. Additionally, it is well known that sociodemographic charac-
teristics influence the acceptance and utilization of digital tools
[9], hence, it is essential that studies include a wide array of
sociodemographic profiles of participants involved in the evalu-
ation of DHIs.

Similar to other reviews [16, 23, 29], most studies that con-
tribute to this review were from HICs, closely followed by the
UMICs; this pattern may be explained by countries’ economic
capacity and political willingness to support digital infrastructure
[114, 115]. Likewise, the publication year pattern showed a gradual
decline from 2019 to 2022 and a sudden spike in 2023, which
may have been influenced by the COVID-19 pandemic on both
the volume of research activities in the respective years and the
adoption of digital health services [116].

The array of digital tools employed in this review is wide and
covers most mainstream digital platforms particularly websites,
mobile apps, video conferencing, instant messaging, and phone
calls. Although this finding is similar to other studies [19, 31, 34],
a particular trend that is established in this review is the declin-
ing implementation of website interventions and the increasing
choice of video conferencing as the year advances. This drifting
away from website DHIs may be explained by poor adherence
rates recorded in previous website-based interventions [18, 21,
27], while the increase of video conferencing may be due to its
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ease of use by the patients [117, 118]. Additionally, the increasing
use of video conferences may also be a result of preference of
group interventions over one-on-one interventions as this was the
predominant delivery modes for video conferencing in this review
compared to websites which are mostly one-on-one. However,
subgroup meta-analysis between individual and group delivery
modes was not significant. Nonetheless, this may not be com-
pletely dependable as the ratio of papers in both groups was highly
imbalanced as 11:2, respectively.

In contrast to other reviews [19, 23], the duration of the inter-
vention did not show any significant influence on the outcome of
the effects. Nonetheless, this may not be the complete situation
because the post-intervention measures used for meta-analysis in
this review were the immediate post-intervention measurements
and none of the follow-ups. While there is no demonstrated differ-
ence in the remission rates herein, in the long run, the duration of
intervention may be protective against relapse of symptoms [19].

The DHIs in this review were designed to serve various pur-
poses including the direct treatment and prevention of depression
and an indirect influence on depression via the offering of preg-
nancy and/or postpartum support. Particularly, the intervention
facilitation mode, timing of initiation, and period covered by
the intervention, all influenced the outcome of the intervention.
While this is not readily comparable to other studies because they
were focused on only antepartum or postpartum depression, the
findings, which were mostly in favour of postpartum initiation
and coverage may be due to the wider research attention given
to postpartum over antepartum occurrences [25, 26].

Predictably, none of the studies, both in their full publications
and available protocols, stipulated the use of any digital-health-
related theory for designing the interventions, despite stating the
use of various psychological theories for the intervention com-
ponents. This negligence of DHI theories may contribute to the
high attrition and poor adherence rates noted in previous similar
reviews [21]. This negligence may also hinder the scalability of
these interventions because the outcomes of DHIs are highly
dependent on the interplays of complex interactions between the
technical system, the users, and the social context, often referred
to as human-computer-interaction or socio-technological frame-
works [9, 119–122].

Strengths and limitations
While this review adhered to best practice, it is not without
limitations. Firstly, while studies of good quality were used for
the review, most interpretations of effectiveness in the discussion
were from only the meta-analyses and not all the 48 papers in the
reviews. Furthermore, due to limited time and scope of the review,
further meta-analyses explorations could not be performed; these
include analysis with single-arm studies, non-randomized dual
arm studies, and analysis of various follow-up and measurement
time points. Lastly, while the aim of reducing this review to only
5 years was for manageability and containment of obsolescence in
DHIs, vital information may have been lost in potentially eligible
studies that are not yet so old.

CONCLUSION
DHIs may help bridge the barriers in managing PND by offering
digital tools as alternative delivery channels of management.
However, contemporary interventions do not seem to consider
relevant digital health theories in their designs thereby rais-
ing concerns about acceptability and scalability. While existing
reviews are solely focused on either antepartum or postpartum

depression, this review offers a more comprehensive perspective
by offering insight on PND. Future research in this direction will
help to understand the pattern of response to DHIs, given that
both antepartum and postpartum depressions are related.

SUPPLEMENTARY DATA
Supplementary data are available at Oxford Open Digital Health
online.
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45. Higgins JP, Savović J, Page MJ et al. Revised Cochrane Risk-of-Bias
Tool for Randomized Trials (RoB 2), Cochrane, 2019.

46. Risk of bias tools - Current version of RoB 2, Chichester (UK): John
Wiley & Sons, 2023.

47. Li T, Higgins J, Deeks J. Collecting data. In: Higgins J, Thomas J,
Chnadler J et al. (eds.), Cochrane Handbook for Systematic Reviews
of Interventionsversion 6.4. Cochrane, 2023.

48. Hoffmann TC, Glasziou PP, Boutron I et al. Better reporting
of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ 2014;348:g1687.
https://doi.org/10.1136/BMJ.G1687

49. Agostini F. In: Agostini F (ed.), Screening and Treatment of Perinatal
Depression and Anxiety. MDPI, Basel: Switzerland, 2022.

50. Gorenstein C, Henna E, Wang YP et al. Assessment scoring tools
of depression. In: Martin CR, Patel VB, Rajendram R, et al. (eds.),
The Neuroscience of Depression: Features, Diagnosis, and Treatment.
Vol. 1–2. Academic Press, United Kingdom, 2021, 155–64.

51. Vogeli JM, Hooker SA, Everhart KD et al. Psychometric proper-
ties of the postpartum depression screening scale beyond the
postpartum period. Res Nurs Health 2018;41:185–94.

52. Ried K. Interpreting and understanding meta-analysis graphs:
a practical guide. Aust Fam Physician 2006;35:635–8.

53. Beets MW, Weaver RG, Ioannidis JPA et al. Influence of pilot
and small trials in meta-analyses of behavioral interventions:
a meta-epidemiological study. Syst Rev 2023;12:21.

54. Sedgwick P. Meta-analyses: what is heterogeneity? BMJ
2015;350. https://doi.org/10.1136/BMJ.H1435

55. Gomà M, Arias-Pujol E, Prims E et al. Internet-based inter-
disciplinary therapeutic group (Grupo Interdisciplinar online,
GIO) for perinatal anxiety and depression—a randomized pilot
study during COVID-19. Arch Womens Ment Health 2023;27:
405–15.

56. Liu C, Chen H, Zhou F et al. Positive intervention effect of mobile
health application based on mindfulness and social support
theory on postpartum depression symptoms of puerperae. BMC
Womens Health 2022;22:413.

57. Shariatpanahi G, Effatpanah M, Moienafshar A et al. Comparing
the effectiveness of internet-based cognitive Behavioral ther-
apy and drug therapy for treating postpartum depression and
children weight gain: a randomized clinical trial. Int J High Risk
Behav Addict 2023;11:1–6.

58. Brewington-Brown AR. Development and Evaluation of a Nurse
Practitioner-Directed Mindfulness and Cognitive-Behavioral Therapy
Program for Women with Perinatal Depression in an Obstetrics and
Gynecology Clinical Care Center, Wilmington University, Mary-
land, United States, 2020.

59. Yang X, Li L, Zhou R et al. Effects of the online and offline hybrid
continuous group care on maternal and infant health: a ran-
domized controlled trial. BMC Pregnancy Childbirth 2023;23:629.

60. Kuipers YJ, Bleijenbergh R, Rimaux S et al. Evaluation of a
web-based intervention to optimize perinatal emotional well-
being: a nested case-control study. Int J Clin Health Psychol
2024;24:100422.

61. Albanese AM, Geller PA, Steinkamp JM et al. Introducing the
postpartum toolkit: an examination of the feasibility, accept-
ability and pilot efficacy of an online clinical tool to enhance
postpartum functioning and emotional wellbeing. J Clin Med
2022;11:2748.

62. Anis W, Amalia RB. The effects of telehealth during pregnancy
on maternal knowledge and postpartum mental health in the
Covid-19 pandemic. Indian Journal of Forensic Medicine & Toxicol-
ogy 2021;15:2834–41.

63. Yang R, Vigod SN, Hensel JM. Optional web-based videoconfer-
encing added to office-based Care for Women Receiving Psy-
chotherapy during the postpartum period: pilot randomized
controlled trial. J Med Internet Res 2019;21:e13172.

64. Abujilban S, Al-Omari H, Issa E et al. Effectiveness of telephone-
based interpersonal psychotherapy on antenatal depressive
symptoms: a prospective randomized controlled trial in the
kingdom of Jordan. J Am Psychiatr Nurses Assoc 2023;30:
635–45.

65. Arakawa Y, Haseda M, Inoue K et al. Effectiveness of mHealth
consultation services for preventing postpartum depressive
symptoms: a randomized clinical trial. BMC Med 2023;21:
221.

66. Asadzadeh L, Jafari E, Kharaghani R et al. Effectiveness of
midwife-led brief counseling intervention on post-traumatic
stress disorder, depression, and anxiety symptoms of women
experiencing a traumatic childbirth: a randomized controlled
trial. BMC Pregnancy Childbirth 2020;20:142.

67. Boyd RC, Price J, Mogul M et al. Pilot RCT of a social media par-
enting intervention for postpartum mothers with depression
symptoms. J Reprod Infant Psychol 2019;37:290–301.

68. Carona C, Pereira M, Araújo-Pedrosa A et al. The efficacy of
Be a mom, a web-based intervention to prevent postpartum
depression: examining mechanisms of change in a randomized
controlled trial. JMIR Ment Health 2023;10:e39253.

69. Chan KL, Leung WC, Tiwari A et al. Using smartphone-based
psychoeducation to reduce postnatal depression among first-
time mothers: randomized controlled trial. JMIR Mhealth Uhealth
2019;7:e12794.

70. Coo S, García MI, Pérez JC et al. Online intervention targeting
postnatal depression and anxiety in Chilean first-time moth-
ers: feasibility trial. J Pediatr Psychol 2023;49:266–78.

71. Danaher BG, Seeley JR, Silver RK et al. Trial of a patient-directed
eHealth program to ameliorate perinatal depression: the Mom-
MoodBooster2 practical effectiveness study. Am J Obstet Gynecol
2023;228:453.e1–10.

72. Dennis C-L, Grigoriadis S, Zupancic J et al. Telephone-based
nurse-delivered interpersonal psychotherapy for postpartum
depression: nationwide randomised controlled trial. Br J Psychi-
atry 2020;216:189–96.

73. Gammer I, Hartley-Jones C, Jones FW. A randomized controlled
trial of an online, compassion-based intervention for maternal
psychological well-being in the first year postpartum. Mindful-
ness (N Y) 2020;11:928–39.

74. Haga SM, Drozd F, Lisøy C et al. Mamma Mia – a randomized
controlled trial of an internet-based intervention for perinatal
depression. Psychol Med 2019;49:1850–8.

D
ow

nloaded from
 https://academ

ic.oup.com
/oodh/article/doi/10.1093/oodh/oqae026/7726845 by guest on 19 Septem

ber 2024

https://doi.org/10.1136/BMJ.G1687
https://doi.org/10.1136/BMJ.G1687
https://doi.org/10.1136/BMJ.G1687
https://doi.org/10.1136/BMJ.G1687
https://doi.org/10.1136/BMJ.G1687
https://doi.org/10.1136/BMJ.H1435
https://doi.org/10.1136/BMJ.H1435
https://doi.org/10.1136/BMJ.H1435
https://doi.org/10.1136/BMJ.H1435
https://doi.org/10.1136/BMJ.H1435


24 | Oxford Open Digital Health, 2024, Vol. 2, No. 1

75. Hassdenteufel K, Müller M, Abele H et al. Using an electronic
mindfulness-based intervention (eMBI) to improve maternal
mental health during pregnancy: results from a randomized
controlled trial. Psychiatry Res 2023;330:115599.

76. Heller HM, Hoogendoorn AW, Honig A et al. The effectiveness
of a guided internet-based tool for the treatment of depression
and anxiety in pregnancy (MamaKits online): randomized con-
trolled trial. J Med Internet Res 2020;22:e15172.

77. Huang L, Shen Q, Fang Q et al. Effects of internet-based support
program on parenting outcomes for Primiparous women: a
pilot study. Int J Environ Res Public Health 2021;18:4402.

78. Huh K, Layton H, Savoy CD et al. Online public health nurse–
delivered group cognitive Behavioral therapy for postpartum
depression. J Clin Psychiatry 2023;84:22m14726. https://doi.
org/10.4088/JCP.22m14726

79. Hulsbosch LP, Potharst ES, Schwabe I et al. Online mindfulness-
based intervention for women with pregnancy distress:
a randomized controlled trial. J Affect Disord 2023;332:
262–72.

80. Jannati N, Mazhari S, Ahmadian L et al. Effectiveness of an app-
based cognitive behavioral therapy program for postpartum
depression in primary care: a randomized controlled trial. Int
J Med Inform 2020;141:104145.

81. Jiao N, Zhu L, Chong YS et al. Web-based versus home-
based postnatal psychoeducational interventions for first-
time mothers: a randomised controlled trial. Int J Nurs Stud
2019;99:103385.

82. Loughnan SA, Butler C, Sie AA et al. A randomised controlled
trial of ‘MUMentum postnatal’: internet-delivered cognitive
behavioural therapy for anxiety and depression in postpartum
women. Behav Res Ther 2019;116:94–103.

83. Loughnan SA, Sie A, Hobbs MJ et al. A randomized controlled
trial of ‘MUMentum pregnancy’: internet-delivered cognitive
behavioral therapy program for antenatal anxiety and depres-
sion. J Affect Disord 2019;243:381–90.

84. Merza D, Amani B, Savoy C et al. Online peer-delivered group
cognitive-behavioral therapy for postpartum depression: a ran-
domized controlled trial. Acta Psychiatr Scand 2023;1–11. https://
doi.org/10.1111/acps.13611

85. Milgrom J, Danaher BG, Seeley JR et al. Internet and face-
to-face cognitive Behavioral therapy for postnatal depression
compared with treatment as usual: randomized controlled trial
of MumMoodBooster. J Med Internet Res 2021;23:e17185.

86. Monteiro F, Pereira M, Canavarro MC et al. Be a Mom’s effi-
cacy in enhancing positive mental health among postpartum
women presenting low risk for postpartum depression: results
from a pilot randomized trial. Int J Environ Res Public Health
2020;17:4679.

87. Naja S, Elyamani R, Chehab M et al. The impact of telemental
health interventions on maternal mental health outcomes: a
pilot randomized controlled trial during the COVID-19 pan-
demic. Health Psychol Behav Med 2023;11:1–21.

88. Nishi D, Imamura K, Watanabe K et al. The preventive effect
of internet-based cognitive behavioral therapy for prevention
of depression during pregnancy and in the postpartum period
(iPDP): a large scale randomized controlled trial. Psychiatry Clin
Neurosci 2022;76:570–8.

89. Qin X, Liu C, Zhu W et al. Preventing postpartum depression
in the early postpartum period using an app-based cognitive
Behavioral therapy program: a pilot randomized controlled
study. Int J Environ Res Public Health 2022;19:16824.

90. Sawyer A, Kaim A, Le H-N et al. The effectiveness of an
app-based nurse-moderated program for new mothers with

depression and parenting problems (eMums plus): pragmatic
randomized controlled trial. J Med Internet Res 2019;21:e13689.

91. Seo JM, Kim SJ, Na H et al. Effectiveness of a mobile application
for postpartum depression self-management: evidence from a
randomised controlled trial in South Korea. Healthcare (Switzer-
land) 2022;10:Article 2185.

92. Shorey S, Chee CYI, Ng ED et al. Evaluation of a technology-
based peer-support intervention program for preventing post-
natal depression (part 1): randomized controlled trial. J Med
Internet Res 2019;21:e12410.

93. Suchan V, Peynenburg V, Thiessen D et al. Transdiagnostic
internet-delivered cognitive Behavioral therapy for symptoms
of postpartum anxiety and depression: feasibility randomized
controlled trial. JMIR Form Res 2022;6:e37216.

94. Suharwardy S, Ramachandran M, Leonard SA et al. Feasibility
and impact of a mental health chatbot on postpartum men-
tal health: a randomized controlled trial. AJOG Global Reports
2023;3:100165.

95. Van Lieshout RJ, Layton H, Savoy CD et al. Effect of online 1-day
cognitive Behavioral therapy–based workshops plus usual care
vs usual care alone for postpartum depression. JAMA Psychiatry
2021;78:1200–7.

96. Vigod SN, Slyfield Cook G, Macdonald K et al. Mother mat-
ters: pilot randomized wait-list controlled trial of an online
therapist-facilitated discussion board and support group for
postpartum depression symptoms. Depress Anxiety 2021;38:
816–25.

97. Yang M, Jia G, Sun S et al. Effects of an online mindfulness
intervention focusing on attention monitoring and acceptance
in pregnant women: a randomized controlled trial. J Midwifery
Womens Health 2019;64:68–77.

98. Zhang X, Li Y, Wang J et al. Effectiveness of digital guided
self-help mindfulness training during pregnancy on mater-
nal psychological distress and infant neuropsychological
development: randomized controlled trial. J Med Internet Res
2023;25:e41298.

99. Avalos LA, Aghaee S, Kurtovich E et al. A mobile health mind-
fulness intervention for women with moderate to moderately
severe postpartum depressive symptoms: feasibility study.
JMIR Ment Health 2020;7:e17405.

100. Bryant AS, Coleman J, Shi X et al. The power and promise
of postpartum self care: evaluation of a web-based tool for
underserved women. Matern Child Health J 2023;27:548–55.

101. Buultjens M, Gill J, Fielding J et al. Maternity care during a
pandemic: can a hybrid telehealth model comprising group
interdisciplinary education support maternal psychological
health? Women and Birth 2023;36:305–13.

102. DeMairo J, Rimsky L, Moses A et al. Outcomes at the mother-
hood Center: a comparison of virtual and on-site versions of
a specialized perinatal partial hospitalization program. Matern
Child Health J 2023;28:828–35.

103. Gemmill AW, Oliva JL, Ericksen J et al. Web-based treat-
ment for depression in pregnancy: a feasibility study of
Mum2BMoodBooster. BMC Psychiatry 2022;22:476.

104. Goetz M, Schiele C, Müller M et al. Effects of a brief elec-
tronic mindfulness-based intervention on relieving prenatal
depression and anxiety in hospitalized high-risk pregnant
women: exploratory pilot study. J Med Internet Res 2020;22:
e17593.

105. Gong M, Zhang S, Xi C et al. Comprehensive intervention dur-
ing pregnancy based on short message service to prevent or
alleviate depression in pregnant women: a quasi-experimental
study. Early Interv Psychiatry 2021;15:352–9.

D
ow

nloaded from
 https://academ

ic.oup.com
/oodh/article/doi/10.1093/oodh/oqae026/7726845 by guest on 19 Septem

ber 2024

https://doi.org/10.4088/JCP.22m14726
https://doi.org/10.4088/JCP.22m14726
https://doi.org/10.4088/JCP.22m14726
https://doi.org/10.4088/JCP.22m14726
https://doi.org/10.4088/JCP.22m14726
https://doi.org/10.1111/acps.13611
https://doi.org/10.1111/acps.13611
https://doi.org/10.1111/acps.13611
https://doi.org/10.1111/acps.13611


Anyanwu and Jenkins | 25

106. Kubo A, Aghaee S, Kurtovich EM et al. mHealth mindful-
ness intervention for women with moderate-to-moderately-
severe antenatal depressive symptoms: a pilot study within
an integrated health care system. Mindfulness (N Y) 2021;12:
1387–97.

107. Latendresse G, Pentecost R, Iacob E et al. A group telehealth
intervention for rural perinatal depression and anxiety: a pilot
study. J Rural Ment Health 2023;47:20–9.

108. Lee E, Kim M. The effects of a group cognitive behavioral ther-
apy program using video communication for pregnant women
with depressed mood in Korea: a pilot study. Korean J Women
Health Nurs 2021;27:337–47.

109. Miles A, Lovell M, Ibrahim R et al. A feasibility study of online
mellow bumps: a Turkish pilot study of an online group-based
antenatal parenting intervention. Midwifery 2023;125:103772.

110. Shahsavan F, Akbari N, Gharraee B et al. The effect of internet-
based guided self-help cognitive-behavioral therapies on Ira-
nian women’s psychological symptoms and preferred method
of childbirth. Perspect Psychiatr Care 2021;57:138–47.

111. Wu W, Hung C. Impact of a peer virtual community on
pregnant women’s well-being: a repeated-measure and quasi-
experimental study. J Adv Nurs 2019;75:1099–107.

112. Heller HM, van Straten A, de Groot CJM et al. The (cost) effec-
tiveness of an online intervention for pregnant women with
affective symptoms: protocol of a randomised controlled trial.
BMC Pregnancy Childbirth 2014;14:1–7.

113. World Health Organization. Women of reproductive age (15-
49 years) population (thousands). The Global Health Observatory
2024.

114. Lyles CR, Wachter RM, Sarkar U. Focusing on digital health
equity. JAMA J Am Med Assoc 2021;326:1795–6.

115. Rich E, Miah A, Lewis S. Is digital health care more equitable?
The framing of health inequalities within England’s digital
health policy 2010–2017. Sociol Health Illn 2019;41:31–49.

116. World Health Organization. Digital health and COVID-19. Bull
World Health Organ 2020;98:731–2.

117. Lal S, Abdel-Baki A, Lee H. Telepsychiatry services during
COVID-19: a cross-sectional survey on the experiences and
perspectives of young adults with first-episode psychosis. Early
Interv Psychiatry 2023;17:368–77.
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