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Abstract
Perinatal anxiety and depression are common and associated with negative outcomes if left untreated. Internet-delivered treat-
ments can improve treatment accessibility and have demonstrated effectiveness in treating anxiety and depression in the general
adult population. However, little is known about how effective and acceptable these interventions are for perinatal women. This
paper describes a systematic review and preliminary meta-analysis of internet-delivered psychological interventions for the
treatment of clinical anxiety and depression in perinatal women. A systematic search was carried out of seven electronic
databases. Seven studies evaluating six distinct internet-delivered psychological interventions were identified. Of the seven
studies included, two were open trials and five were randomized controlled trials with a total of 595 participants. Preliminary
findings indicate large improvements in depression (Hedges g = 1.67; 95% CI 1.38–1.96) and anxiety (Hedges g = 1.08; 95% CI
0.80–1.36) from pre- to post-treatment. However, between-group differences between interventions and control conditions were
only moderate for depression (Hedges g = 0.60; 95% CI 0.43–0.78) and anxiety (Hedges g = 0.54; 95%CI 0.24–0.85).While our
preliminary findings are promising, this review identifies an area of research still in its early stages with significant gaps in the
literature that need to be addressed. Further research is needed to establish the efficacy and acceptability of these interventions in
this population, especially for antenatal depression and anxiety disorders.
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Introduction

Anxiety and depression are common during the perinatal
period, defined as pregnancy through 12 months postpar-
tum, with approximately 15% of women meeting diagnos-
tic criteria for an anxiety or depressive disorder (Dennis
et al. 2017; Woody et al. 2017). Untreated maternal anx-
iety and depression are associated with short- and long-

term adverse outcomes, such as the recurring course of
maternal symptoms and increased risk of negative birth
outcomes (Stein et al. 2014). Despite effective psycholog-
ical treatments being available, fewer than half of these
women seek help due to a range of barriers, including
perceived stigma and logistical issues in attending ap-
pointments, which limit their engagement with existing
treatment services (Dennis and Chung-Lee 2006;
Goodman 2009; Woolhouse et al. 2009).

Internet-delivered psychological treatment is one ap-
proach that can improve treatment uptake in this popula-
tion and has many advantages over traditional face-to-face
therapy such as reduced out-of-pocket cost and increased
convenience and privacy. Specifically, internet-delivered
cognitive behavioral therapy (iCBT) has been proven to
be an acceptable and effective psychological treatment
for depression and anxiety in the general adult population
(Hedman et al. 2014), and has been shown to be as effec-
tive in reducing depressive and anxious symptomology as
the face-to-face CBT (Carlbring et al. 2018).
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To date, two reviews have synthesized the literature on
computer- or web-based interventions for the prevention or
treatment of perinatal mental health issues (e.g., stress
management, complicated grief after pregnancy loss; Ashford
et al. 2016; Lee et al. 2016), and one meta-analysis has exam-
ined iCBT for postpartum depression, anxiety, and stress.
Overall, preliminary findings suggest that postpartum depres-
sion symptoms improve after treatment, with moderate effect
size improvements for iCBT compared with that for control
conditions (Cohen’s d = − 0.63; Lau et al. 2017). Anxiety out-
comes appear to be mixed, with only small improvements in
postpartum anxiety symptoms (d = − 0.36) for iCBT compared
with that for control conditions (Lau et al. 2017).

However, while these findings are promising, there are sig-
nificant limitations that need to be addressed. First, it is diffi-
cult to determine how efficacious and acceptable these inter-
ventions are for the treatment of clinical anxiety and depres-
sion given the broad range of studies included. This is prob-
lematic as anxiety and depression outcomes associated with
discrete mental health conditions, such as complicated grief
and posttraumatic stress, are difficult to generalize to women
who have not experienced such trauma. It is also problematic
to synthesize and compare findings from preventative inter-
ventions evaluated in subclinical samples, studies evaluated in
women outside the defined Bperinatal^ period (i.e., greater
than 12 months postpartum), and studies evaluated in mothers
and partners.

Second, no studies included in the previous reviews
targeted anxiety disorders. Studying anxiety outcomes in this
population is important given that up to 23% of perinatal
women will experience clinical levels of anxiety (Dennis
et al. 2017) and the available internet-delivered interventions,
not tailored to anxiety, having only a small impact on symp-
tom improvements (Lau et al. 2017). Third, it is difficult to
determine how efficacious these interventions are in reducing
antenatal symptoms (i.e., during pregnancy). Only one study
has evaluated a general depression program in pregnant wom-
en (Kim et al. 2014). Given that antenatal anxiety and depres-
sion are strong predictors of postpartum anxiety and depres-
sion, it is important to determine not only if these interventions
are efficacious but also whether delivering the treatment dur-
ing pregnancy offers any long-term postpartum benefits.

Improving treatment accessibility via the internet is a rap-
idly developing area of research. Given the gaps in the current
literature and serious negative consequences associated with
untreated anxiety and depression, an updated and more fo-
cused review is required to inform treatment for clinical anx-
iety and depression in perinatal women. The present meta-
analytic review was therefore restricted to internet-delivered
interventions developed specifically for the treatment of clin-
ical levels of maternal depression, anxiety, or comorbid de-
pression and anxiety during the perinatal period only. We also
included more recent studies of internet-delivered

interventions that have been published since these earlier re-
views were conducted, including one study evaluating a
therapist-assisted iCBT intervention for women with major
depressive disorder (MDD) during pregnancy (Forsell et al.
2017) and a therapist-assisted iCBT intervention for antenatal
women with severe fear of childbirth (Nieminen et al. 2016).
We sought to examine the overall effect of internet-delivered
interventions on anxiety and depression symptoms, establish
their relative efficacy compared with that of control condi-
tions, and examine acceptability as indicated by adherence
rates and reported participant satisfaction.

Methods

Inclusion criteria

To be included in this review, studies had to meet the follow-
ing criteria:

(i) Participants: Participants aged over 18 years, who were
pregnant or in the postpartum period (defined as ≤
12 months after childbirth), and met the criteria for clin-
ical anxiety and/or depression, according to clinical cut-
off scores on a validated self-report measure, or a current
anxiety or depressive disorder established using a formal
diagnostic interview.

(ii) Interventions: Internet-delivered psychotherapeutic in-
terventions of any therapy modality explicitly targeted
at reducing anxiety and/or depressive symptoms within
the context of the perinatal period (i.e., not general de-
pression interventions). Self-guided and clinician-guided
interventions were included.

(iii) Outcomes: Studies that reported at least one validated
self-report measure of anxiety or depression at pre-
treatment and post-treatment were included. We used
the primary outcome measure as reported by the study
investigators.

(iv) Study design: RCTs, uncontrolled (open) trials, and fea-
sibility studies with a pre-post-study design were
included.

Excluded studies

We excluded the following: (1) studies of psychosocial inter-
ventions that did not explicitly target perinatal anxiety or de-
pression (e.g., general well-being); (2) studies that evaluated
technology-based interventions (e.g., telephone) with no inter-
net component; (3) studies that included insufficient data to
allow for effect size calculation and where we could not obtain
said data; and (4) studies that focused on populations under
age 18 or a postpartum period > 12 months. Studies not
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published in a peer-reviewed journal or in the English lan-
guage were excluded, as were qualitative studies, protocols,
dissertations, and case studies.

Selection and coding of studies

Relevant studies were identified through comprehensive sys-
tematic searches of electronic databases, up to 17 April 2018.
The following were the databases included: PsycINFO,
Medline, Cochrane Central Register of Controlled Trials,
Embase, PubMed, CINAHL, and Maternity and Infant Care.
A combination of perinatal terms, anxiety and depression
terms, computer terms, and psychotherapy terms were used
to search the databases (see Appendix A for example of search
terms). After the duplicates were removed, titles and abstracts
were independently screened to determine eligibility (SL, AJ).
All eligible papers were retrieved for full-text screening and
independently reviewed (SL, AG).Methodology and outcome
data were extracted into a Microsoft Excel spreadsheet before
being transferred to Comprehensive Meta-Analysis (CMA
version 3.0; Biostat, Inc.) for analysis.

Risk of bias in individual studies

The methodological quality and risk of bias of included RCTs
were assessed using the BRisk of Bias^ tool, developed by the
Cochrane Collaboration (Higgins and Green 2011) with all
papers reviewed independently (SL, AJ). Specific domains
of bias addressed include selection bias, performance bias,
detection bias, attrition bias, and reporting bias.

Statistical analyses

Within-group effects (uncontrolled effect size) of treatment on
anxiety and depression symptom severity from pre- to post-
treatment were calculated by subtracting the average symptom
severity at post-treatment from the average symptom severity
at pre-treatment, divided by the pooled standard deviation on
the primary outcome measure. The between-group effects
(controlled effect size) were calculated by dividing the differ-
ence between the treatment and control condition by the
pooled standard deviation. All effect sizes were corrected for
upward bias using Hedges g (Hedges 1981) and mean effect
sizes calculated according to the random effects model
(Borenstein et al. 2010). Effect sizes were weighted by the
study sample size. As the correlation between pre- and post-
time-points was not available in most studies, we used a con-
servative value of 0.50 (Balk et al. 2012). Within- and
between-group effect sizes were calculated so that positive
effect sizes represent a reduction in symptoms, with sizes of
0.2, 0.5, and 0.8 referring to small, moderate, and large effect
sizes, respectively (Cohen 1988). The I2 statistic was calculat-
ed to provide a relative test of heterogeneity, with values of

25%, 50%, and 75% indicating low, moderate, and high het-
erogeneity, respectively. Duval and Tweedie’s Trim and Fill
procedure was calculated to correct the variance of the effects
observed within the funnel plot and to provide the best esti-
mate of the unbiased effect size (Duval and Tweedie 2000).

Results

Study selection

Figure 1 presents the flow chart. Searches yielded 6412 studies
after the duplicates were removed. Thirty studies were poten-
tially eligible for inclusion based on title and abstract. After the
full-text review, seven studies met the eligibility criteria.

Study characteristics

Characteristics of the included studies are summarized in
Table 1. Of the seven studies included, five were RCTs and
two were open uncontrolled pilot studies, with a total of 595
participants. All studies recruited women who had self-
reported clinical levels of depression or anxiety symptoms,
according to clinical cut-off scores on a validated measure at
application. Three studies also required participants to meet
diagnostic criteria for MDD according to a clinical diagnostic
interview. Of the seven studies included, six distinct interven-
tion programs were evaluated, with most interventions devel-
oped for depression and one for fear of childbirth. No inter-
ventions targeted specific anxiety disorders, or comorbid de-
pression and anxiety. Treatment engagement and methodolog-
ical quality of each study are presented in Table 2.

CBT-based interventions for depression and anxiety

Antenatal interventions Two studies evaluated iCBT interven-
tions for pregnant women. In an open feasibility study,
Nieminen et al. (2016) recruited 28 nulliparous women with
severe fear of childbirth via an onlinewebsite. The intervention
consisted of eight modules delivered over 2 weeks, with week-
ly online therapist support. Of the 28 women who started the
intervention, 15 completed all eight modules. Of these women,
there were large improvements (Cohen’s d = 0.95) in fear of
childbirth symptoms from pre- to post-treatment according to
the Wijma Delivery Expectancy Questionnaire (W-DEQ;
Wijma et al. 1998). Participant satisfaction was positive.

Forsell et al. (2017) conducted an RCT and recruited preg-
nant women (mean age 31 years) with a clinical diagnosis of
MDD via self-referral. Women were randomized to iCBT in
addition to maternity care (n = 22) or to treatment as usual
(TAU), which consisted of usual maternity care only (n =
20). The intervention consisted of seven modules and three
optional modules delivered over 10 weeks, with online
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therapist support. Participants completed an average of five
modules, with 82% completing more than six. Attrition was
lowwith most participants (> 85%) completing post-treatment
assessment. Participants in the iCBT group demonstrated
greater improvements in depression symptom severity from
pre- to post-treatment, according to the Montgomery-Asberg
Depression Rating Scale (MADRS-S; Montgomery and
Asberg 1979), compared with those in the TAU
group(Hedges g = 1.21). The iCBT group also demonstrated
significant improvements in anxiety symptom severity from
pre- to post-treatment according to the Generalized Anxiety
Disorder 7-item scale (GAD-7; Spitzer et al. 2006); however,
this was not significantly different with those in TAU.
Participant satisfaction was positive.

Postpartum interventions Three studies explored the effects of
iCBT for maternal depression during the postpartum period.
Two studies (Danaher et al. 2013; Milgrom et al. 2016) evalu-
ated the same iCBT intervention, which consisted of six mod-
ules delivered over 6–12 weeks with participants supported by
a telephone coach. Danaher et al. (2013) evaluated the feasibil-
ity of BMomMoodBooster^ in an open trial conducted across
two international research sites (Iowa, USA; Melbourne,
Australia). Fifty-three postpartum women were recruited via
self-referral and met the criteria for clinical levels of depressive
symptoms. Program adherence was high with 87% of partici-
pants completing all six lessons of the program. Attrition was
low with over 80% of participants completing post-treatment
and follow-up assessments. Depression symptom severity

Fig. 1 Flowchart illustrating the identification of included studies
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significantly improved according to the Patient Health
Questionnaire (PHQ-9; Kroenke et al. 2001), with large
within-group differences between baseline and post-treatment
(partial r = 0.77), and between baseline and 6-month follow-up
(partial r = 0.82). Participant satisfaction was positive.

Milgrom et al. (2016) evaluated the efficacy of
BMumMoodBooster^ in an RCT conducted in Australia.
Postpartum women with a diagnosis of MDD were recruited
via self-referral and randomized to iCBT (n = 21) or TAU (n =
22). Program adherence was high with 86% of participants
completing all six sessions. According to the Beck
Depression Inventory (BDI-II; Beck et al. 1996), participants
in the iCBT group demonstrated greater improvements in de-
pression symptom severity from pre- to post-treatment com-
pared with those in the TAU group(Cohen’s d = 0.83). There
were no significant improvements in anxiety symptom sever-
ity from pre- to post-treatment according to the anxiety sub-
scale of the Depression Anxiety Stress Scale (DASS-21;
Lovibond and Lovibond 1995). Participants were moderately
satisfied with the program.

Pugh et al. (2016) conducted an RCT to evaluate the
efficacy of a therapist-assisted iCBT intervention for
postpartum depression. Women were recruited via self-
referral and randomized to iCBT (n = 25) or waitlist con-
trol (WLC; n = 25). The intervention consisted of seven
modules delivered over 7 weeks, with weekly therapist
support via email. Attrition rates were low (< 16%) be-
tween pre- and post-treatment, with 60% of participants
completing all seven modules of the intervention.
Participants in iCBT (n = 21) demonstrated greater im-
provements in depression symptom severity from pre-
to post-treatment, according to the Edinburgh Postnatal
Depression Scale (EPDS; Cox et al. 1987), compared
with those in WLC (n = 20), with improvements main-
tained at 4-week follow-up. There were no differences
between groups in anxiety symptom severity from pre-
to post-treatment according to the DASS-21 anxiety sub-
scale. Participants reported a high level of satisfaction
with the program.

Behavioral activation-based interventions
for depression

Postpartum interventions Two studies evaluated the same
internet-delivered behavioral activation (iBA) intervention,
yet will be reported separately given the revised intervention
involved significant modifications to the program structure
and level of support provided. O'Mahen et al. (2013) conduct-
ed an RCT to evaluate a guided an iBA intervention for wom-
en with clinically elevated symptoms of postpartum depres-
sion. Women were self-referred and randomized to iBA (n =
462) or TAU (n = 448). The intervention consisted of 11 ses-
sions completed over 15 weeks, with weekly therapist support
via an online clinic. While recruitment to the study was high
(n = 910), less than 40% completed the baseline questionnaires
and only one-third of participants completed the program.
Engagement with online support was low. Of those that com-
pleted the intervention and provided post-treatment data, fewer
women in the iBA group were classified as depressed accord-
ing to the EPDS than those in TAU (OR of 2.16). Participants
reported struggling to Bkeep up^ with the program.

In 2014, O’Mahen and colleagues conducted an RCT to
evaluate a revised version of their guided iBA intervention for
postpartum depression. The program content was modified to
a modular approach and was completed over 15 weeks.
Therapist support was changed to weekly telephone calls.
This intervention was evaluated in a sample of women with
a clinical diagnosis of MDD recruited via self-referral and
randomized to iBA plus TAU (n = 41) or TAU alone (n =
42). While more than 70% of participants completed post-
treatment and 6-month follow-up questionnaires, program ad-
herence was low with participants completed an average of
five out of 12 sessions, and only 5% completed more than
eight sessions. Those who received iCBT demonstrated great-
er improvements in depression symptoms according to the
EPDS (Cohen’s d = − 0.87) and anxiety symptoms according
to the GAD-7 (Cohen’s d = − 0.59) from pre- to post-treatment
compared with those who received TAU. Participant satisfac-
tion was not reported.

Fig. 2 Forest plot and uncontrolled (within-group) effect sizes for depression outcomes of pre-post intervention studies
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Treatment effects on maternal depression
and anxiety

Uncontrolled effect sizes for pre-post-intervention studies
The analysis of effects for depression outcomes indicated that
the interventions resulted in significant improvements in
symptom severity from pre- to post-treatment (see Fig. 2 for
forest plot). There was a large within-groups mean effect size
(Hedges g) of 1.67 (n = 6) (95% CI 1.38–1.96, P < 0.01) for
depression outcomes with moderate and non-significant het-
erogeneity (Q = 10.56, I2 = 52.64, P = 0.06). After the inspec-
tion of the funnel plot (see Fig. 3), we adjusted the potential
publication bias using the Trim and Fill procedure, the
corrected average effect size reduced from 1.67 to 1.63 (n =
1 trimmed) (95% CI 1.47–1.79; Q = 14.90).

For anxiety outcomes, there was a large within-groups
mean effect size (Hedges g) of 1.08 (n = 5) (95% CI 0.80–

1.36, P < 0.01) with low and non-significant heterogeneity
(Q = 5.34, I2 = 25.11, P = 0.25; see Fig. 4 for forest plot).
After the inspection of the funnel plot (see Fig. 5), we adjusted
the potential publication bias using the Trim and Fill proce-
dure, the corrected average effect size reduced from 1.08 to
0.99 (n = 1 trimmed) (95% CI 0.77–1.22; Q = 9.15).

Controlled effect sizes for intervention vs. control group stud-
ies The analysis of pre- to post-treatment effects for depres-
sion outcomes indicated the superiority of treatment inter-
ventions compared with that of control conditions (see
Fig. 6 for forest plot). There was a moderate mean
between-groups effect size (Hedges g) of 0.60 (n = 5)
(95% CI: 0.43–0.78, P < 0.01) with non-significant hetero-
geneity (Q = 3.51, I2 = 0, P = 0.48). After the inspection of
the funnel plot (see Fig. 7), we adjusted the potential pub-
lication bias using the Trim and Fill procedure, the

Fig. 3 Publication bias funnel plot for depression outcomes of pre-post intervention studies

Fig. 4 Forest plot and uncontrolled (within-group) effect sizes for anxiety outcomes of pre-post intervention studies
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corrected average effect size reduced from 0.60 to 0.55
(n = 2 trimmed) (95% CI 0.38–0.71; Q = 7.66).

For anxiety outcomes, there was a mean moderate
between-groups effect size (Hedges g) of 0.54 (n = 4) (95%
CI 0.24–0.85, P < 0.01) in favor of internet-delivered perinatal
interventions compared with that of control groups with non-
significant heterogeneity (Q = 1.41, I2 = 0, P = 0.70; see Fig. 8
for forest plot). Visual inspection of the forest plot and funnel
plot indicated no outliers or publication bias (see Fig. 9).

Discussion

This paper presents a systematic review of internet-delivered
psychological treatments for clinical levels of maternal anxi-
ety and depression during the perinatal period, along with a
meta-analysis of the preliminary efficacy of these interven-
tions. We identified seven studies including five RCTs and

two uncontrolled pilot trials, with a total of 595 participants.
Of the seven studies, six distinct interventions were evaluated.
Four targeted postpartum depression, one targeted antenatal
depression, and one targeted antenatal fear of childbirth. No
interventions targeted the reduction of anxiety disorders, or
comorbid depression and anxiety. We found that the
internet-delivered interventions included in this study demon-
strated large and significant improvements in depression
(Hedges g of 1.63) and anxiety symptom severity (Hedges g
of 0.99) from pre-treatment to post-treatment. We also found
that the internet-delivered interventions outperformed control
conditions overall, with medium between-group effect sizes
for depression (Hedges g of 0.55) and anxiety (Hedges g of
0.54). This study provides evidence for the efficacy of
internet-delivered interventions in reducing depression and
anxiety symptom severity during the perinatal period.

For depression outcomes, the overall controlled effect size
in this review (g = 0.55) is comparable with the findings of

Fig. 5 Publication bias funnel plot for anxiety outcomes of pre-post intervention studies

Fig. 6 Forest plot and controlled (between-group) effect sizes for depression outcomes of intervention vs. control group studies
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meta-analyses examining treatments for perinatal depression
compared with that of control groups (pharmacological and
psychological interventions, g = 0.65; Sockol et al. 2011;
psychological interventions only, g = 0.50; Cuijpers et al.
2008), as well as psychological treatments for adult depres-
sion compared with control groups in the general population
(overall g = 0.67, adjusted for publication bias g = 0.42;
Cuijpers et al. 2010b). Given only three studies which re-
quired participants to meet the diagnostic criteria for MDD,
future research should explore whether diagnostic status, co-
morbidity, symptom severity, and outcome measures used in-
fluence the treatment outcomes. Future studies should also
investigate how internet-delivered interventions for perinatal
depression compare with face-to-face psychotherapy.
Evidence in the general adult population has found that there
are limited differences between iCBTand face-to-face therapy
for depression (Carlbring et al. 2018); however, this needs to
be examined within the perinatal context.

In regard to anxiety outcomes, at an individual level, the
majority of RCTs demonstrated non-significant between-
group differences in generalized anxiety outcome measures.
However, when pooled using meta-analysis we found a
medium and significant group difference favoring the
internet-delivered interventions over control conditions.
This is an important finding as no interventions were tai-
lored to anxiety and no RCTs recruited women with a
diagnosed anxiety disorder. Further, most studies relied on
general measures of anxiety which may limit the accurate
detection of perinatal-specific anxiety. Future research
should ensure studies are adequately powered with large-
enough sample sizes to detect group differences in treat-
ment effects on anxiety. The use of psychometrically robust
measures of perinatal anxiety and depression is also essen-
tial. Given the treatment of perinatal anxiety has received
very little attention to date (see review; Loughnan et al.
2018) it is imperative that researchers and clinicians focus

Fig. 8 Forest plot and controlled (between-group) effect sizes for anxiety outcomes of intervention vs. control group studies

Fig. 7 Publication bias funnel plot for depression outcomes of intervention vs. control group studies
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on the development of internet-delivered interventions for
anxiety disorders in perinatal women.

This review also aimed to examine acceptability as indicat-
ed by adherence rates and participant satisfaction. The major-
ity of studies reported low attrition rates (< 30% drop-out be-
tween pre- and post-treatment), moderate to high program
adherence (60–80% completed all sessions), with most partic-
ipants satisfied with the intervention program. Interestingly,
both postpartum iBA interventions, which had the highest
number of treatment sessions (> 11) and longest treatment
period (15 weeks), demonstrated the lowest program adher-
ence. Future research should seek to identify the optimal num-
ber of intervention sessions and duration of the treatment pe-
riod to encourage participant adherence, and whether the type
of therapist support (e.g., telephone vs. online chatroom) pro-
duces different treatment effects and adherence rates. It is
important to note, however, that the samples in these studies
consisted mostly of self-referred, partnered, and well-educated
women residing in high-income developed countries with
widespread access to technology. Future research needs to test
whether these internet interventions are acceptable and effec-
tive for perinatal women from a diverse range of cultural and
ethnic backgrounds, and/or lower socioeconomic status, who
may be less likely to self-refer and seek help online. Our
findings also indicate a need for more high-quality RCTs,
particularly given that most studies were characterized by sev-
eral methodological limitations. While it is not possible to
reduce all risk of bias for this area of treatment research, future
studies should aim to improve methodological quality through
consistent reporting of participant characteristics (e.g., time

since childbirth) and outcomes (e.g., acceptability/
satisfaction of intervention), blinding of outcome assessments
where possible, and taking into account attrition through the
use of intent-to-treat analyses.

The results of this review need to be considered in the
context of some limitations. The number of studies and sam-
ple sizes were small in comparison with evidence for internet-
delivered interventions for anxiety and depression in the gen-
eral adult population (e.g., 64 efficacy trials; Andrews et al.
2018). The majority of studies also used usual care control
conditions, in which it is not possible to control the effects
of other variables or treatments on clinical outcomes. Previous
iCBT research shows that the size of the treatment effect is
often larger when compared with that in WLC (Andrews et al.
2010); however, it is possible that for most of these studies, the
usual care control condition was a Bno treatment^ condition
given the low rates of concurrent medication use or psycho-
therapy. Future studies should ensure large enough sample
sizes to detect treatment effects relative to usual care control
conditions, comparing iCBT with attention control groups,
and to explore the factors associated with usual care that con-
tribute to improved symptoms of depression and anxiety.
Further, we were limited to examining outcomes based on
self-report measures, which may have resulted in inflated es-
timates of effect sizes. Future research would benefit from
examining whether diagnostic status and comorbid diagnoses
influence treatment response. It is also unclear if positive ef-
fects continue long-term as only three studies included follow-
up assessments. Future research would benefit from adminis-
tering diagnostic assessments at pre- and post-treatment, and

Fig. 9 Publication bias funnel plot for anxiety outcomes of intervention vs. control group studies
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evaluating long-term outcomes. We also excluded studies that
were not published in peer-reviewed journals and studies not
published in the English language, which may have intro-
duced potential bias. Further, we reported outcomes only for
completers which may have biased our findings and led to
overestimates of effect sizes. Future research should examine
what factors influence treatment response and adherence, par-
ticularly whether clinician guidance enhances treatment up-
take and adherence (Cuijpers et al. 2010a).

Conclusion

This systematic review and meta-analysis provide support for
the efficacy and acceptability of internet-delivered interven-
tions for perinatal women. We found large improvements in
anxiety and depression symptom severity; however, the
between-group difference compared with control conditions
was only moderate. We conclude that this field is currently
very limited with further RCTs required, particularly to exam-
ine long-term treatment outcomes. It is concerning that very
few interventions have targeted symptoms during pregnancy,
and none have targeted generalized anxiety alone, or comor-
bid with depression. These are important areas of investiga-
tion for researchers and clinicians given the potential clinical
value of internet-delivered interventions for perinatal women.
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Appendix

PsychINFO Search

1. (Perinatal OR peripartum OR antenatal OR antepartum
OR prenatal OR pregnan* OR postnatal OR postpartum
OR birth OR (after birth)).mp. [mp = title, abstract, head-
ing word, table of contents, key concepts, original title,
tests & measures]

2. (Well-being OR (mental health) OR (mental disorder) OR
psychopathology OR (psychological disorder) OR anxiety
OR (anxiety disorder) OR stress OR depression OR (major
depressive disorder) OR (major depression) OR affective
ORmood OR emotion* OR unipolar OR (baby blues) OR
psychosocial) mp. [mp = title, abstract, headingword, table
of contents, key concepts, original title, tests & measures]

3. (Intervention OR treatment OR therap* OR (treatment
outcome) OR self-help OR counsel$ing OR psychother-
apy* OR bibliotherapy OR (behave$ change) OR CBT
OR (cognitive behave$ therapy) OR (cognitive therapy)
OR (interpersonal psychotherapy) OR (psychodynamic
therapy) OR relaxation).mp. [mp = title, abstract, heading
word, table of contents, key concepts, original title, tests
& measures]

4. (Internet OR computer OR computer* OR online ORweb
OR e-therapy OR e-mental OR e-health OR telehealth OR
telecare OR teletherapy OR telemedicine OR telemental
OR t e c h n o l o g * OR v i r t u a l OR cy b e r OR
cyberpsychology OR cybertherapy OR iCBT OR cCBT
OR web-based OR web-guided OR web-supported OR
web-delivered OR web-assisted OR web-aided OR web-
facilitated OR computer-based OR computer-guided OR
computer-supported OR computer-delivered OR
computer-assisted OR computer-aided OR computer-
facilitated OR internet-based OR internet-guided OR
internet-supported OR internet-delivered OR internet-
assisted OR internet-aided OR internet-facilitated OR
online-based OR online-supported OR online-delivered
OR online-assisted OR online-aided OR online-facilitat-
ed). mp. [mp = title, abstract, heading word, table of con-
tents, key concepts, original title, tests & measures]

5. 1 and 2 and 3
6. limit 4 to (human, adulthood, and English language)
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