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A B S T R A C T

Little is known about the effectiveness of online preventive interventions for paternal perinatal depression (PPD).
This systematic review (SR) and meta-analysis (MA) of randomized controlled trials (RCTs) evaluated the
effectiveness of online psychological interventions to prevent PPD in fathers and non-birthing partners. The
PRISMA 2020 guidelines were followed. The search was conducted in eight electronic databases and other
sources from inception to 12 May 2023. The pooled standardized mean difference (SMD) was computed using
random-effect models. Seven RCTs were included in the SR and 6 were included in the MA, representing 1.042
fathers from five different countries. No trials focused on non-birthing partners were found. The pooled SMD was
− 0.258 [95 % confidence interval − 0.513 to − 0.004; p < 0.047]. The heterogeneity was moderate (I2 = 51 %;
95%CI [0 % to 81 %]) and nonsignificant (p = 0.070). However, sensitivity analyses showed that the effec-
tiveness was stable only when the fixed effect model and the Egger’s g were used to estimate the pooled SMD.
No publication bias was found. Only two RCTs had an overall low risk of bias assessed by using the Cochrane

ROB 2.0 tool. The quality of evidence based on GRADE was very low. In conclusion, online psychological in-
terventions may be effective for the prevention of PPD. More high-quality evidence is warranted.

1. Introduction

The perinatal period is considered a critical life-course transition that
requires maternal, paternal, couple, and family adjustments (Cowan and
Cowan, 2012). Specifically, fathers and non-birthing partners in the
twenty-first century are more interested in caring for their children and
consider it an essential part of their identity (Livingston and Parker,
2019). New parents must balance the obligations of their social, pro-
fessional, and personal lives, in addition to their families’ financial
strains and emotional demands (Pérez and Brahm, 2017). All of this
occurs while assuming a new and unknown role and trying to face the
demands of coparenting (Pérez and Brahm, 2017). Even when desired
and planned, fatherhood may be challenging and demanding.

Parenthood can have a detrimental effect on men’s mental health,
leading to an increased risk of depression (Kim and Swain, 2007;
Veskrna, 2010). Paternal perinatal depression (PPD) is characterized by
mood alterations during the perinatal period (from pregnancy to one
year postpartum), such as irritability, sleeplessness, fatigue and lack of
appetite. In addition, other symptoms are related to interpersonal con-
flicts and behavioural problems such as impulsivity, avoidance behav-
iour, substance abuse, and violence (Peixoto et al., 2022). PPD is not
recognized as an official psychiatric disorder due to the absence of
diagnostic criteria in the DSM-5 (American Psychiatric Association,
2013). There is a lack of consensus about its defining factors that could
be influenced by the presence of methodological issues in the assessment
and complex nature of PPD (Bruno et al., 2020). Nonetheless, the
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prevalence of PPD ranges from 8 % to 13 % in new fathers (Cameron
et al., 2016; Paulson and Bazemore, 2010) and 15–20 % of women meet
the diagnostic criteria for perinatal depression or/and anxiety disorder
(Fawcett et al., 2019).

When left untreated, PPD negatively affects fathers’ and mothers
mental and physical health (Admon et al., 2021; Chhabra et al., 2020). It
is well known that mental disorders in parents may harm family func-
tioning and children’s well-being (Stein et al., 2018). PPD is associated
with increased symptoms of depression in mothers during pregnancy
and the first six months postpartum. It has been established that
depression in fathers and mothers is related and codependent (Paulson
et al., 2016) Furthermore, PPD is linked to increased community care
costs (Edoka et al., 2011).

PPD interventions are crucial for the well-being of new fathers and
their families (Rodrigues et al., 2022). The disease burden of PPD cannot
be alleviated by treatment alone. Therefore, reducing the number of new
cases is necessary, which can only be accomplished through prevention
(Cuijpers et al., 2012). Psychological interventions are effective for the
prevention of perinatal depression in women (Motrico et al., 2023).
Currently, online psychological interventions (provided through the
internet, mobile devices, or tablet computers) are attracting more in-
terest for preventing depression. Compared to face-to-face interventions,
online interventions are remarkably accessible and sustainable and
provide low-cost scalable opportunities (Rigabert et al., 2020). Evidence
has shown that online interventions are effective in preventing maternal
perinatal depression (Martín-Gómez et al., 2022; Motrico et al., 2023).
Nevertheless, the evidence of the effectiveness of online interventions in
fathers and non-birthing partners is unknown. Therefore, as far as we
know, this is the first SR&MA study to evaluate the effectiveness of
online preventive interventions in fathers and other non-birthing part-
ners. Given the reasons mentioned above, the aim of this study was to
conduct a SR&MA of randomized control trials (RCTs) assessing the
effectiveness of online psychological interventions for preventing PPD in
fathers and non-birthing partners. The secondary aim was to analyse the
theories and components of the interventions and describe the modules
designed specifically for fathers and non-birthing partners.

2. Methods

We followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines for reporting systematic re-
views and meta-analysis (Page et al., 2021). The study protocol was
previously registered in PROSPERO (registration number:
CRD42022367282).

2.1. Eligibility criteria

The inclusion and exclusion criteria of the studies were defined based
on the Population (P), Intervention (I), Comparison (C), Outcome (O),
and Study Design (S) (PICO-S) model (Higgins and Green, 2011). Spe-
cifically, the included studies met the following established eligibility
criteria: a) Studies including fathers or women’s non-birthing partners
(adults or teenagers) during the perinatal period. To ensure that RCTs
evaluated the prevention of perinatal depression (P), studies in which
the target population included patients who met the diagnostic criteria
for clinical depression were excluded, as these interventions are
considered treatments. b) Studies including online psychological in-
terventions delivered completely online (through the internet, mobile
devices, or tablet computers) or blended interventions (combined face-
to-face interventions and at least one online intervention) (I); c)
Studies in which the comparators were usual care, attention control (e.
g., active control), waiting lists or no intervention (C); d) Studies in
which the outcome was the incidence of new cases of perinatal
depression and/or the reduction of perinatal depressive symptoms using
different measures to assess the outcome, we selected the instrument
with the best properties adapted to the setting and country in which the

intervention was performed, ensuring representativeness (Cuijpers
et al., 2016). When different scales were used to assess PPD in the same
study and one of them was the 10-item Edinburgh Postnatal Depression
Scale (EPDS), the EPDS was selected first because it is a specific
screening tool for PPD and is widely used (Shafian et al., 2022). RCTs
reported measures of perinatal depression and other diseases in com-
bination (e.g., anxiety). e) We selected RCTs because this experimental
design has the least bias (S). All kinds of RCTs, such as randomized
controlled pilot studies and cluster and hybrid implementation-
effectiveness studies, were included. Finally, no limits were imposed
on the study publication language or setting (see Supplementary Mate-
rial, Appendix A, Table A.1) for a detailed description of the eligibility
criteria).

2.2. Search strategy and study selection

The search for eligible articles was conducted in the following elec-
tronic databases from inception to 12 May 2023: literature databases
such as the PubMed, Cumulative Index to Nursing and Allied Health
Literature (CINAHL Complete), PsycINFO, Scopus, and Web of Science
(WoS) databases and databases of clinical trial records such as the
Cochrane Central Register of Controlled Trials (CENTRAL), ClinicalT
rials.gov, Australian New Zealand Clinical Trials Registry (ANZCTR),
Beacon 2.0 and Psychotherapy Randomized Controlled and Compara-
tive Trials databases. Grey literature in Opengrey was explored, and
experts in the field were asked about trial references or published studies
not identified in the search. In addition, the reference lists of the
included studies and other pertinent systematic reviews and meta-
analyses on related subjects were manually searched. Thesis disserta-
tions and ongoing trials could have been included if the study had
available data about effectiveness. The search was piloted in PubMed
and then adapted to the other databases. The search strategy used for
each database is available in Supplementary Material, Appendix B.

After removing duplicate records, two independent researchers (PD-
J and CB-J) separately searched and screened articles by title and ab-
stract according to the inclusion criteria. Then, the full texts of articles
included by title and abstract screening were analysed. Disagreements
were resolved by a third independent collaborator (EM).

2.3. Data extraction

Two researchers (PD-J and CB-J) separately extracted data on the
prespecified characteristics of the included studies. Disagreements were
resolved by consensus between the two researchers. Data were reported
in a data extraction sheet. The interventions were described according to
the modules in each programme and whether there were modules
designed specifically for fathers or non-birthing partners or not. The
preventive interventions were classified into: universal, directed at all
participants; selective, targeting at-risk participants; and indicated, for
participants experiencing symptoms of mental disorders (Cuijpers,
2022).

For the qualitative synthesis, the following data were extracted from
the included studies: publication characteristics (author, year, country),
demographics of the target population, and type of prevention (uni-
versal, selective, indicated). The number of participating couples and
fathers, their allocation to intervention and control groups, intervention
and control names, and delivery format (blended or online) were indi-
cated. Information on psychological approach, perinatal phase, number
of modules, intervention duration, and activity format (couple or indi-
vidual) was included. The intervention provider and setting, recruitment
strategy, dropout rates, type of outcome assessment for PPD prevention,
and number of outcome evaluations were also reported. Studies lacking
the necessary qualitative or quantitative data were excluded from the
quantitative synthesis.
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2.4. Risk of bias assessment

To examine the risk of bias in the included studies, the Cochrane risk-
of-bias tool was used (RoB 2; Sterne et al., 2019), which comprises five
domains: 1) bias related to the randomization process; 2) bias attributed
to deviations from the intended interventions; 3) bias as a result of
missing data; 4) bias in the measurement of the outcome; and 5) bias due
the selection of the reported outcomes. Bias is scored using three
different categories: “low risk,” “some concerns,” and “high risk.” Each
domain was evaluated, and the overall bias was determined according to
the five domain scores. A study was considered to have an overall “high
risk of bias” if it received a “high risk of bias” rating in at least one
domain (Sterne et al., 2019). The risk of bias in the selected studies was
independently assessed by three reviewers (PD-J, CB-J, CW). Indepen-
dently, each of them evaluated all the studies and had to reach an
agreement. In case of discrepancies, a fourth reviewer (EM) had to
solved them.

Following previous studies, a quantitative evaluation of the risk of
bias was performed for each study to get a more comprehensive
assessment (Gómez-Gómez et al., 2024). Quantitatively, in domains 1–5,
zero points were given for a low risk of bias, one point was given for
some concerns, and two points were given for a high risk of bias. Thus,
risk of bias scores varied from 0 to 10 points, indicating the risk of bias in
RCTs as low for a score ≤ 2 points, moderate for a score from 3 to 4
points, and high for a score ≥ 5 points. Domains 1 to 5 were evaluated
qualitatively following the algorithm for the suggested judgement of risk
of bias.

2.5. Meta-analytical procedure

Comprehensive Meta-Analysis (CMA) software V.4 (Borenstein et al.,
2009) and STATA-Release 18 (StataCorp, 2023) were used to conduct
statistical analysis. The standardized mean difference (SMD) between
the intervention and control groups at the first post-intervention and
postpartum measures (Martín-Gómez et al., 2022) were used to pool the
results using Cohen’s d. The mean and standard deviation were
extracted from each study to calculate the SMD. If the studies reported
other statistical information such as the event rate, the CMA software
was used to calculate the equivalent SMD. Specifically, a negative
pooled SMD denoted a greater reduction in symptoms of PPD in the
intervention group compared to the control group. The effect size was
interpreted using Cohen’s proposal, with the following criteria: 0.20
indicates a small effect size, 0.50 implies a moderate effect size, and 0.80
represents a large effect size (Cohen, 1989).

Due to the variability of the population included in the RCTs, a
random effect model was chosen for calculating the pooled SMD
(Higgins and Green, 2011). Despite the EPDS mainly being used in
mothers, it is considered a reliable measure of PPD in fathers (Berg et al.,
2022), so this outcome measure was chosen for the meta-analysis when
multiple measures were available.

The heterogeneity between the studies was evaluated through visual
inspection of the forest plots and Cochran’s Q statistic and its p-value.
Additionally, the I2 index, which measures heterogeneity on a scale of
0 to 100 %, was used to quantify heterogeneity and interpreted as fol-
lows: 0–40 % implied irrelevant heterogeneity, 30–50 % implied mod-
erate heterogeneity, 60–90 % implied moderate heterogeneity,
and75–100 % implied the presence of substantial heterogeneity
(Higgins and Green, 2011). Sensitivity analyses were performed to
explore variations in the pooled SMD according to 1) the fixed-effects
model; 2) Hedges’ g; 3) the average of all post-intervention follow-up
measures in each study; 4) The exclusion of the RCT that most increased
the heterogeneity between studies, as in previous studies (Gómez-
Gómez et al., 2024) and 5) the exclusion of the RCT that applied a
different screening instrument compared to the rest of the studies. In
addition, sensitivity analyses were performed 6) excluding the studies
with a high risk of bias and 7) including studies with a low risk of bias

based on the quantitative and qualitative assessments. To identify the
article contributing the most to heterogeneity among the studies, each
article was sequentially excluded from the MA, and the variations in the
percentage of heterogeneity were examined after each exclusion. The
study that contributed the most to heterogeneity was identified as the
one whose removal from the MA resulted in the largest reduction in
heterogeneity percentage.

Publication bias was explored by visual inspection of the funnel plot
(Stern et al., 2001) and by the trim-and-fill procedure (Duval and
Tweedie, 2000). Egger’s test (Stuck Chief et al., 1998) and Begg and
Mazumdar rank correlation (Begg and Mazumdar, 1994) were also
performed.

2.6. Quality of the evidence

We followed the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) working group methodology for
assessing the certainty of the evidence (Balshem et al., 2011). The
following five domains were assessed: risk of bias, consistency, direct-
ness, imprecision (random error), and publication bias (Guyatt et al.,
2011). The GRADE methodology distinguishes four quality categories:
high, moderate, low and very low.

3. Results

3.1. Study selection

A total of 7.879 records were obtained through the database search
(see Fig. 1 to review the flow chart). From the total of records, 5637 were
screened by title and abstract, 13 of which met the inclusion criteria and
were assessed for eligibility based on full text. In parallel, 8 records were
identified from citation searching, and all were excluded by full-text
screening (see Supplementary Material Appendix C, Tables C.1 and
C.2). Finally, 7 studies were included in the SR (Feinberg et al., 2020;
Kavanagh et al., 2021; Missler et al., 2020; Shorey et al., 2017, 2019a,
2019b, 2023; Sulaiman and Bloomberg, 2021), and 6 in the MA, due to
the unavailability of the requested data from one study (Shorey et al.,
2023).

3.2. Study characteristics

The most relevant characteristics of the seven included studies are
specified in Table 1. The RCTs were published from 2017 to 2023 in five
different countries (Singapore (n= 3), the USA (n= 1), Australia (n= 1),
The Netherlands (n = 1), and Pakistan (n = 1). Four of the seven RCTs
included specific modules designed for fathers. Four of the seven RCTs
included specific modules designed for fathers, in addition to the general
content aimed at both mothers and fathers. The remaining three studies
included the general content aimed at both mothers and fathers. The
sample size ranged from 56 to 248 couples. Of those participants, the
sample of fathers comprised less than half a percent of the total sample
in two studies (Kavanagh et al., 2021; Missler et al., 2020). The mean
age of fathers ranged from 30.2 (SD = 2.8) to 34.73 (SD = 5.67) years.

The reviewed studies focused on inclusive partner interventions for
heterosexual couples provided from 24 to 38 weeks of gestation to 6
months postpartum. Four of the seven studies included in the SR were
comprised of only first-time parents (Feinberg et al., 2020; Kavanagh
et al., 2021; Shorey et al., 2023; Sulaiman and Bloomberg, 2021), and
the remaining trials recruited both first-time parents and couples who
had at least one child (Missler et al., 2020; Shorey et al., 2017, 2019a,
2019b). No trials focused on non-birthing partners were found.

The interventions were categorized as selective prevention (Feinberg
et al., 2020), indicated prevention (Sulaiman and Bloomberg, 2021), or
universal prevention (Missler et al., 2020; Shorey et al., 2017, 2019a,
2019b, 2023), and the psychological frameworks used included psy-
choeducational programs (Missler et al., 2020; Shorey et al., 2017,
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2019a, 2019b, 2023), interpersonal therapy (IPT) (Feinberg et al., 2020;
Sulaiman and Bloomberg, 2021), and cognitive behavioural therapy
(CBT) (Kavanagh et al., 2021). The components of each intervention and
the modules specifically focused on fathers are reported in Supple-
mentary Material, Appendix D, Table D.1.

The interventions varied in duration, ranging from 4 (Shorey et al.,
2017, 2019a, 2019b) to 24 weeks (Feinberg et al., 2020; Kavanagh et al.,
2021; Shorey et al., 2023). Regarding the format, three interventions
had an individual format in which the couples participated as inde-
pendent users (Kavanagh et al., 2021; Shorey et al., 2017, 2019a,
2019b), and in the rest, the couples participated together (Feinberg
et al., 2020; Missler et al., 2020; Shorey et al., 2023; Sulaiman and
Bloomberg, 2021). Most interventions were provided online (Feinberg
et al., 2020; Kavanagh et al., 2021; Missler et al., 2020; Shorey et al.,
2017, 2019a, 2019b, 2023; Sulaiman and Bloomberg, 2021), with one
study using a blended approach combining online and face-to-face ses-
sions (Missler et al., 2020). All studies included in the MA reported
symptoms of PPD, with three reporting them as primary outcomes and
four as secondary outcomes. None of the studies reported any incidence
using standardized interviews.

3.3. Quality of studies ROB 2.0

Based on the quantitative assessment, five studies had a low risk of
bias (Kavanagh et al., 2021; Missler et al., 2020; Shorey et al., 2017,
2019a, 2019b, 2023), one had a moderate risk of bias (Feinberg et al.,
2020), and the other had a high risk of bias (Sulaiman and Bloomberg,
2021). From the qualitative criteria, three studies were classified as
having a low risk of bias (Kavanagh et al., 2021; Missler et al., 2020;
Shorey et al., 2023), one was classified as having a moderate risk of bias
(Shorey et al., 2019a, 2019b), and the last three were classified as
having a high risk of bias (Feinberg et al., 2020; Shorey et al., 2017;
Sulaiman and Bloomberg, 2021). Fig. 2 shows the traffic light plot of the
assessment of the risk of bias.

3.4. Effectiveness of online psychological interventions to prevent PPD

The negative and significant pooled SMD (− 0.258; p = 0.047) indi-
cated a significant reduction of PPD symptoms in the intervention group
compared with the control group, which means online psychological
interventions were effective in reducing symptoms of PPD (see Fig. 3 and
Appendix E, Table E.1 for the effect size of each study and the pooled
effect size calculated by the random-effects model). Nevertheless, the
effect size was small according to Cohen’s proposal. There was moderate
(I2 = 51 %; 95 % CI [0 % to 81 %]) and non-significant heterogeneity
between the studies (Q = 10.23; p = 0.069).

It must be noted that, the number of studies included in the MA was
small, and thus the evidence derived from this study is not certain. It
must be noted that, the number of studies included in the MA was small,
and thus the evidence derived from this study is not certain.

3.5. Sensitivity analyses

Regarding sensitivity analyses (see Table 2), the pooled SMD calcu-
lated using the fixed effect model slightly decreased but remained sta-
tistically significant − 0.202 (95 % CI [− 0.396 to − 0.035]; p = 0.018; I2

= 51.1 % [0 % to 81 %]). The pooled SMD estimated using Hedgeś g
remained stable and significant − 0.256 (95 % CI [− 0.508 to − 0.004]; p
= 0.047; I2 = 51.01 % [0 % to 81 %]). Conversely, the pooled SMD
decreased and did not remain significant when the RCT that increased
the heterogeneity the most was excluded − 0.105 (95 % CI [− 0.288 to
0.077]; p = 0.259; I2 = 0.00 % [0 % to 75 %]). When the outcome was
operationalized as the follow-up average, the pooled SMD increased and
was statistically significant − 0.375 (95 % CI [− 0.589 to − 0.161; p =

0.001). The exclusion of the RCT that used the CES-D to evaluate PPD
slightly increased the pooled SMD, but it was not significant − 0.266 (95
% CI [− 0.557 to − 0.025]; p = 0.073; I2 = 60.9 % [0 % to 85 %]). The
inclusion of RCTs with a low quantitative risk of bias produced a small
decrease in the pooled SMD, which was no longer significant − 0.229

Fig. 1. PRISMA 2020 Flow chart of the study inclusion process.

P. de-Juan-Iglesias et al.
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Table 1
Characteristics of the RTC included in the systematic review and meta-analysis.

Author (year)
country

Target population/type of
prevention

Total N of couples/
total N of fathers
(Intervention/
control)/ (% fathers)
/Fatherś Age (SD)

Conditions
(Intervention/control)

Intervention: online or
blended (Orientation;
Period; Number of modules;
Duration of the intervention;
Format)

Provider/setting Recruitment
strategy/fathers
who dropped out
at the last follow-
up (IG)

Prevention PPD
outcome
assessment/Type of
outcome measure
(primary or
secondary)

Outcome evaluations

Feinberg et al.
(2020) USA

Heterosexual couples, ≥
18 years old, μ = 24.4
weeks of gestation, first-
time parents, one parent in
the military/Selective

56 (29*/27) (50 %)
31 (5.3)

1. Family Foundations
Program (FF) adapted to
military 2. No treatment

Online (ITP; PRE and POST;
9 modules; 24 weeks;
completed individually by
couples)

Self-guided/
Internet

Online resources
and worksite/
21.05 % at T1

Depressive
symptoms
(CES–D, 14)
Secondary

T0: upon recruitment during
pregnancy; T1: 24 weeks
postpartum

Kavanagh
et al. (2021)
Australia

Heterosexual couples,
≥18 years old, 26–38
weeks of gestation, first-
time parents/Universal

248 (124/124)
(44.35 %) 33 (0.27)

1. Childcare information
(Baby Care) +
interactive program
(Baby Steps Wellbeing)
2. Active control group
(Baby Care)

Online (CBT; PRE and POST;
9 modules; 24 weeks;
individual)

Self-guided/
Internet

Health centre and
community
setting/16.1 % at
T2

Depressive
symptoms (EPDS,
10) Primary

T0: third trimester; T1: 12 weeks
postpartum; T2: 24 weeks
postpartum

Missler et al.
(2020) The
Netherlands

Women with or without
partners, NA, < than 34
weeks of gestation, first-
time parents, and those
who already had a child or
children/Universal

138 w + 96 p (45/44)
(41.03 %) IG: 35.03
(4.08) CG: 34.73
(5.67)

1. Psycho-educational
intervention
2. Waitlist control group

Blended (Psychoeducation
and supportive program;
PRE and POST; 4 modules;
8–10 weeks approx.;
individual by couples)

Self-guided and
clinical
psychologist/
home visits and
internet

Online media and
midwifery
practices/31.31 %
at T3

Depressive
symptoms (EPDS,
10) Secondary

T0: 26–34 weeks of gestation;
T1: 34–36 weeks of gestation T2:
6 weeks postpartum; T3: 10
weeks postpartum

Shorey et al.
(2023)
Singapore

Heterosexual couples, ≥
21 years old,> 24 weeks of
gestation, first-time
parents/Universal

200 (100/100) (50 %)
IG: 32.1 (4.9) CG:
33.3 (5.4)

1. Supportive Parenting
App (SPA) + peer
support + care as usual
2. Care as usual

Online (Psychoeducation
program; PRE AND POST; 6
modules; 24 weeks;
individual)

Self-guided/
Internet

2 public health
care institutions/
NA

Depressive
symptoms (EPDS,
10) Secondary

T0: 24 weeks of gestation; T1: 4
weeks postpartum; T2: 8 weeks
postpartum; T3: 16 weeks
postpartum; T4: 24 weeks
postpartum; T5: 36 weeks
postpartum; T6: 48 weeks
postpartum

Shorey et al.
(2019a, b)
Singapore

Heterosexual couples, ≥
21 years old,> 28 weeks of
gestation, first-time
parents, and those who
already had a child or
children/ Universal

118 (59/59) (50 %)
IG: 32.1 (4.6) CG:
33.9 (5.1)

1. Supportive Parenting
Educational Program
(SEPP) + care as usual
2. Care as usual

Online (telephone based)
(Psychoeducation program;
PRE and POST; 3 modules; 4
weeks; individual)

Self-guided and
guided by the
Research
Assistant/Internet

Clinic of a tertiary
hospital/16.98 %
at T3

Depressive
symptoms (EPDS,
10) Secondary

T0: third trimester; T1:2 days,
T2: 4 weeks postpartum, T3:12
weeks postpartum

Shorey et al.
(2017)
Singapore

Heterosexual couples, ≥
21 years old, 4 weeks
postpartum, first-time
parents, and those who
already had a child or
children/Universal

125 (63/62) (50 %)
NA

1. Educational program
+ care as usual
2. Care as usual

Online (Psychoeducation
program; POST; 3 modules;
4 weeks; individual)

Self-guided/
Internet

Local tertiary
hospital in
Singapore (day of
discharge)/17.46
% at T1

Depressive
symptoms (EPDS,
10) Primary

T0: before mothers were
discharged from the hospital; T1:
4 weeks postpartum

Sulaiman and
Bloomberg
(2021)
Pakistan

Heterosexual couples at
risk of depression, years,
>24 weeks of gestation/
Indicated

212 (102/104) (50 %)
IG: 30.2 (2.8) CG:
30.67 (3.8)

1. Care as usual +
Intervention Group
Standard antenatal
classes and eACoP
2. Care as usual

Online (IPT; PRE; 8 online
videos in a website; 8 weeks;
completed individually by
couples)

Self-guided/
Internet

AKUH University
hospital/48 % at
T2

Depressive
symptoms (EPDS,
10) Primary

T0 (second and third trimester;
EPDS score of >12 were given a
referral to the gynaecologist);
T1: 4–6 weeks postpartum; T2:
12 weeks postpartum

Note. Approx. = approximately; CBT = Cognitive Behavioural Therapy; CES-D = 14-item version for Epidemiological Studies Depression Scale (Radloff, 1977); CG = Control group; eACoP = eHealth Antenatal
Coparenting Intervention; EPDS= The 10-item Edinburgh Postnatal Depression Scale (Cox et al., 1987); IG= Intervention Group; ITP= Interpersonal Therapy; NA=Not Available; NI=No Information; P= partners; PPD
= Paternal Perinatal Depression; T = time follow-up; W = women. * 29 allocated to the intervention but ultimately only 19 couples received the intervention; + = plus.
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(95 % CI [− 0.562 to 0.104]; p = 0.178; I2 = 66.99 % [0 % to 89 %]).
When the RCTs with a high quantitative risk of bias were excluded, the
pooled SMD decreased − 0.226 (95 % CI [− 0.510 to − 0.058]; p= 0.118;

I2 = 56.20 % [0 % to 84 %]); and it was not statistically significant. In
addition, when the RCTs with a low qualitative risk of bias were
included, the pooled SMD highly decreased and was no longer

Fig. 2. Risk of bias traffic light plot.

Fig. 3. The forest plot (random effects).
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significant − 0.001 (95 % CI [− 0.240 to 0.239]; p = 0.996; I2 = 0.00 %
[− % to -%]).

3.6. Publication bias

Egger’s test (intercept, − 2.612; 95 % CI -7.702 to 2.481; p = 0.228)
and Beg and Mazumdar’s test (z= 1.13; p= 0.260) were not statistically
significant. The funnel plot (see Supplementary Material, Appendix E,
Fig. F.1) was symmetrical, and Duval and Tweedie’s trim-and-fill pro-
cedure did not impute missing RCTs. Therefore, no statistical evidence
for the presence of publication bias was found.

3.7. Quality of evidence

Since only RCTs were included, the initial assessment of the quality
of the evidence was high. The heterogeneity was not significant, and
there was no publication bias. However, the number of studies included
was small, and thus the evidence derived from this study is not certain.
According to the first category related to the risk of bias, three of the
seven RCTs in the qualitative assessment had a high risk of bias, and one

had a moderate risk of bias. Following the quantitative criteria, one
study had a high risk of bias, and two had a moderate risk of bias.
Additionally, the exclusion of the studies with an overall high risk of bias
in the sensitivity analysis did not change the statistical significance. The
inconsistency was very low since the heterogeneity was not significant;
only one study did not have the expected effect on the intervention
group, and only one study had a significant effect on the intervention
group. Since the target population, interventions, and results measures
were the same as those of the main objective, indirectness was low. Only
a small number of RCTs were available; it was considered that they were
not enough to increase the precision of the MA. In conclusion, the cer-
tainty of evidence was considered very low due to the “risk of bias”, the
small number of studies included and the “imprecision”.

4. Discussion

4.1. Summary of findings

We found that online psychological interventions had a small and
significant preventive effect on PPD; however, their effectiveness was
not robust according to sensitivity analyses, because they did not sup-
port the main result. When excluding the study, through the leave-one-
out method, which increases the heterogeneity between the studies the
most, including only those with low or high risk of bias and the study
which used a different PPD outcome measure (CES–D) the statistical
significance disappeared. However, sensitivity analyses showed that the
effectiveness was stable only when the fixed effect model and Egger’s g
were used to estimate the pooled SMD.

The heterogeneity was moderate and not statistically significant.
These findings were derived from 7 RCTs including 1042 fathers from
five countries. No RCTs investigated non-birthing partners. All included
interventions were focused on heterosexual couples and were based on
psychoeducational, interpersonal psychotherapy (IPT), and cognitive-
behavioural therapy (CBT) principles; only four included specific mod-
ules for fathers. Only two RCTs had an overall low risk of bias. According
to the GRADE methodology, the strength of the evidence was very low.
We found no publication bias, although the test may not have been
significant due to a lack of statistical power to interpret the results with
robust evidence.

4.2. Comparison with previous research

Our findings are consistent with previous evidence from other SRs
and MAs that showed that online psychological interventions are
effective in preventing depression in the general population (Rigabert
et al., 2020) and in postpartum depression in women without depression
(Martín-Gómez et al., 2022). Furthermore, a recent umbrella review
found that psychological interventions are effective in preventing peri-
natal depression (Motrico et al., 2023). Unlike previous reviews, we
found only a few studies with a very low level of evidence, thus our
results should be interpreted with caution. Even though we did not find
studies specifically focused on non-birthing partners, they are particu-
larly important to consider in light of changes to family structures
(Fisher and Glangeaud-Freudenthal, 2023). Although birth rates are
increasing within LGBTQIA+ (Lesbian, Gay, Bisexual, Transgender,
Queer, Intersex, Asexual +) communities and perinatal mental health
disorders have a significant impact, this area remains under-researched
(Howat et al., 2023).

However, to date, in comparison to previous research, most pre-
ventive interventions delivered to fathers have been conducted face-to-
face, highlighting a scientific gap in online interventions focused on
fathers (Shorey et al., 2019a). This study reveals the necessity of
developing online programs to prevent PPD in fathers and non-birthing
partners in order to support them in the crucial and challenging period
of parenthood. Only four (Kavanagh et al., 2021; Shorey et al., 2017,
2019a, 2019b, 2023) of the seven studies included specific modules for

Table 2
Effectiveness of psychological interventions to prevent paternal perinatal
depression.

Primary analysis Numbers of
RCTs

SMD (95 %
CI)

P
Value

I2

Effectiveness to prevent
PPD†

6 − 0.258
[− 0.513 to
− 0.004]

0.047 51.14 %
[0 %–81
%]

Sensitivity analyses
Fixed effect 6 − 0.202

[− 0.396 to
− 0.035]

0.018 51.1 % [0
% to 81
%]

Hedges’ g random effect 6 − 0.256
[− 0.508 to
− 0.004]

0.047 51.02 %
[0 % to
81 %]

Shorey et al., 2019a, 2019b
excluded a

5 − 0.105
[− 0.288 to
0.077]

0.259 0.00 % [0
% to 75
%]

Follow-up averaged¶ 6 − 0.375
[− 0.589 to
− 0.161]

0.001 31.70 %
[0 % to
72 %]

Feinberg et al., 2020 § 5 − 0.266
[− 0.557 to
− 0.025]

0.073 60.9 % [0
% to 85
%]

RCTs were excluded
because of the high risk
of bias (quantitative)!

5 − 0.226
[− 0.510 to
− 0.058]

0.118 56.20 %
[0 % to
84 %]

Including only RCTs with
low risk of bias
(quantitative) @

4 − 0.229
[− 0.562 to
0.0104]

0.178 66.99 %
[0 % to
89 %]

RCTs were excluded
because of the high risk
of bias (qualitative) &

3 0.270
[− 0.749 to
0.210]

0.271 77.9 %
[29 % to
93 %]

Including only RCTs with
low risk of bias
(qualitative)?

2 − 0.001
[− 0.240 to
0.239]

0.996 0.00 %
[− % to
-%]

† The first post-intervention measure that was assessed after delivery.
a Exclusion of the RCTs that most increased heterogeneity.
¶ Taking the different post-intervention evaluations as an average.
§ Exclusion of the RCT that used a different PPD outcome measure instead of

EPDS (CES–D).
! Exclusion of RCTs according to the quantitative coding criteria: high risk of

bias ≥5.
@ Inclusion of RCTs according to the quantitative coding criteria: low risk of

bias ≤2.
& Exclusion of RCTs according to the qualitative coding criteria: any item

(1–5) coded as high risk of bias.
? Inclusion of RCTs according to the qualitative coding criteria: all items (1–5)

coded as low risk of bias.
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fathers in conjunction with dyad sessions. Kavanagh et al. (2021)
developed a chapter related to promoting individual fathers’ well-being
and infant care information targeted specifically to them. Mothers could
have access to these modules if they wished (Kavanagh et al., 2021).
Nonetheless, this was the unique study that obtained an SMD that fav-
oured the control group. The use of an active control group that received
part of the intervention to compare with the experimental group could
explain this result (Boot et al., 2013).

Shorey et al. (2023) also introduced content that directly targeted
fathers’ well-being, as in the study of Kavanagh et al. (2021). Their app
offered knowledge-based content about the prevalence of postpartum
depression among fathers and their role, and significant others were
introduced that could act as caregivers, such as grandparents, during the
perinatal period. The intervention also included informational videos,
audio clips in which interviews were shown about a father’s role during
the perinatal period and push notifications that provided specific sup-
portive tips for fathers during the postnatal period.

The other two studies that offered modules for fathers indirectly
targeted their wellbeing, explaining their supportive role to the mother
(Shorey et al., 2017) and the father’s role during the postnatal period
(Shorey et al., 2019a, 2019b). They also directly targeted the fathers’
well-being in these shared modules, as in the interventions that applied
the same modules for fathers and mothers (Feinberg et al., 2020; Missler
et al., 2020; Sulaiman and Bloomberg, 2021). Specifically, addressing
the needs of both parents during pregnancy and the postpartum period
(Shorey et al., 2017; Shorey et al., 2019a, 2019b) was introduced as a
standard module for fathers and mothers rather than a separate module
for fathers.

4.3. Strengths and limitations

This study has several strengths. The main one is that, to the best of
our knowledge, this is the first SR and MA to analyse the effectiveness of
online interventions to prevent PPD in fathers and non-birthing part-
ners. The search process was comprehensive and included recognized
databases, as well as exploration of the grey literature and additional
hand searches. A wide range of search terms without language, publi-
cation year, or setting restrictions ensured a sensitive search. The study
specifically reviewed RCTs that incorporated various psychological and
psychoeducational interventions where fathers were participants
receiving the interventions, either jointly with their partners or indi-
vidually through generic content created for couples or specific content
aimed at fathers during the perinatal period. We ensured an accurate
methodological process (PRISMA guidelines, GRADE methodology);
study selection, data extraction, and risk of bias assessments (ROB 2.0)
were performed by trained and independent collaborators. We cannot
dismiss the possibility of current publication bias, as the test’s lack of
significance might be due to insufficient statistical power. The hetero-
geneity was moderate and non-significant; this could be explained by
the small number of studies. Therefore, the quality of evidence was very
low. In addition, sensitivity analyses were calculated to check the degree
of robustness.

However, the limitations of this SR and MA should be considered
when interpreting our results. First, few RCTs were obtained due to the
research gap in online preventive depression interventions for fathers
during the perinatal period. Therefore, further research on the effec-
tiveness of these interventions is warranted. Second, due to the small
number of studies, subgroup and meta-regression analyses could not be
performed (Higgins et al., 2020; Knapp and Hartung, 2003). In addition,
only six of the seven studies selected were included in the MA, since data
were not available. Thirdly, the certainty of evidence was considered
very low due to the “risk of bias” and “imprecision” domains. Regarding
the risk of bias following the qualitative criteria, three of the seven
studies obtained a high risk of bias score, two obtained a moderate risk
of bias score, and two obtained a low risk of bias score. Fourthly, the
studies were conducted in high-income countries and focused on

heterosexual couples; moreover, non-birthing partners other than fa-
thers were not included, limiting the generalizability of the conclusions.
Fifthly, six of the RCTs included did not identify participants with PPD at
baseline through assessment; for this reason, it was not guaranteed that
the participants included in the interventions did not have a diagnosis of
depression at the beginning of the intervention. Only one study
(Sulaiman and Bloomberg, 2021) excluded participants with PPD at
baseline (EPDS score > 12). Furthermore, no studies evaluated the
diagnosis of paternal depression using diagnostic interviews. Conse-
quently, the preventive effect of the included studies is not guaranteed,
and their results should be interpreted with caution (Cuijpers, 2022).
The final limitation was the short follow-up periods. Only three of the
seven studies reported the most extensive follow-ups at 24 weeks post-
partum (Feinberg et al., 2020; Kavanagh et al., 2021; Shorey et al.,
2023).

4.4. Clinical implications

Online psychological interventions may protect fathers from devel-
oping perinatal depression, but interventions require further develop-
ment and evaluation, including the impact on the parental dyad. For
online interventions, their cost can be reduced and their scalability can
be increased in comparison to face-to-face interventions (Cuijpers et al.,
2012).

Indeed, the importance of supporting both women and their partners
is highlighted in the NICE (2020) guidelines on antenatal and postnatal
mental health. The WHO guideline (World Health Organization, 2022)
indicated that most mental health services attend mainly to women and
their infants, and because of this, partners believed they had no claim to
assistance. Therefore, an inclusive perspective is necessary to promote
the mental health of the whole family and develop services for all
caregivers, which may comprise screening, treatment, and referral to
support groups.

4.5. Future research

This SR and MA showed that further research in this field on online
preventive interventions for fathers and non-birthing partners is needed.
To this end, it seems necessary to incorporate the entire family system to
prevent perinatal mental disorders (Fisher and Glangeaud-Freudenthal,
2023). Supporting this reason, it would be essential to review the con-
tent available for fathers because, in most couple-based interventions,
the content dedicated to fathers was limited. It should be considered
justified to design specific content because the fatherhood transition is
linked to physical, mental, and social changes among others, which
affect general health and the transition from the perinatal period to the
life course (Grau Grau et al., 2022). In addition, psychological in-
terventions involving new models of families are needed to ensure the
well-being of both birthing parents and non-birthing parents. This
approach will facilitate birthing parents’ transition into parenthood
while providing support for themental health of all parents involved and
overall family well-being (Fisher and Glangeaud-Freudenthal, 2023).

In addition, the limited number of studies with a low risk of bias
highlights the need for high-quality RCTs. Additionally, it would be
recommended to evaluate the level of depressive symptoms at baseline
using standardized interviews or validated scales. This evaluation serves
to ensure that preventive interventions are accurately assessed and
excluded participants who already met the criteria for depressive
disorder.

5. Conclusion

In conclusion, online psychological interventions may have a small
preventive effect on perinatal depression in fathers. Given that the
quality of evidence was very low, and no trials focused on non-birthing
partners were found, more high-quality evidence is required.

P. de-Juan-Iglesias et al.
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