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ARTICLE INFO ABSTRACT
Keywords: Background: Postpartum depression, one of the most common forms of depression, is highly prevalent worldwide
Postpartum depression among women during childbirth. Despite available treatments for postpartum depression, numerous barriers

Postnatal care hinder women to access care including time, financial constraints, and childcare concerns. Telemedicine inter-

Telemedicine ventions are suggested to be feasible to prevent and improve postpartum depression.

Telehealth
Systematic review Objective: To examine the effectiveness of telemedicine interventions — delivered exclusively during the postnatal
Meta-analysis period, on postpartum depression symptomatology in women with no history of mental disorders.

Design: A systematic review and meta-analysis of randomized controlled trials.

Methods: PubMed, Web of Science, Cochrane Library, and ProQuest Dissertations & Theses databases were used
to identify relevant randomized controlled trials, until 7 January 2020. Studies were quality assessed using the
Cochrane Library Risk of Bias Tool. The results of postpartum depression scores were pooled using a random-
effects model. Intervention completion rate and participants’ satisfaction were reported in a narrative form, as
secondary outcomes.

Results: Ten trials including a total of 2366 participants, contributed data to the review. Seven studies were
included in the quantitative synthesis. Women who received technology-based interventions, regardless of the
type (web-based versus telephone-based), had a statistically significant improvement in postpartum depression
(mean difference: -1.81, 95% CI: -2.68 to -0.93; P<.0001). The completion rate was 80% in the intervention
groups compared to 76% in the control groups. Three studies reporting participants’ satisfaction revealed that
the participants were highly satisfied with the technology-based interventions.

Conclusion: Overall, telemedicine interventions appear to be promising in preventing and improving postpartum
depression. Further larger-scale high-quality research is required to establish an evidence-based telemedicine
approach, in terms of structure, content, and providers. Future economic evaluation is also vital to evaluate the
long-term use of telemedicine in improving postpartum depression.

Introduction in women during their lifetime compared with men (Kuehner, 2017;
Brody et al., 2018) Kessler et al., 1994; Andrade et al., 2003). This differ-
Depression is recognized as the largest cause of disability world- ence is suggested to be correlated with hormonal fluctuations in women
wide and a major contributor to the overall global burden of disease such as before menstruation, during pregnancy, postpartum, and at per-
(World Health Organization (WHO), 2020). The likelihood of expe- imenopause (Albert, 2015).
riencing major depressive episodes is about twice as likely to occur

Abbreviations: PPD, postpartum depression; CBT, cognitive-behavior therapy; EPDS, Edinburgh Postnatal Depression Scale; BDI-II, Beck Depression Inventory
(BDI-ID); IG, intervention group; CG, control group.
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Maternal postpartum depression (PPD) is one of the most com-
mon forms of depression, affecting approximately one in nine women
(Ko et al., 2017). PPD is defined as clinical depression that occurs within
4 weeks to 12 months following childbirth (Dennis and Dowswell 2013;
Stewart and Vigod, 2016). In a recent systematic review of 58 studies
(n = 37,294), Shorey et al. (2018) reported a 12% [95% CI 0.04 — 0.20]
incidence of PPD and a 17% [95% CI 0.15 — 0.20] overall prevalence
of PPD among healthy women without a prior history of depression. A
statistical difference in the prevalence between different geographical
regions was shown, with the Middle East having the highest prevalence
(26%, [95% CI 0.13-0.39]). No specific underlying cause for the de-
velopment of PPD has been isolated. Conversely, the etiology has been
suggested to be multifactorial. Poor social support, a history of mood or
anxiety disorder, stressful life events, persistent infant health problems,
and marital difficulties were found to be predictors of PPD (Stewart and
Vigod, 2016). If left untreated, PPD can develop into long-lasting de-
pression resulting in significant ongoing problems for mother, child, and
family (Stewart and Vigod, 2016). Mothers might engage in harmful be-
haviours such as self-harm and substance abuse, they may neglect their
child’s physical health by not attending well-child visits, not breastfeed-
ing, and not completing infant immunization (Slomian et al., 2019).

A wide array of effective therapies has been broadly concluded
to prevent or treat PPD. This includes person-centered approaches,
cognitive-behavioural therapy (CBT), interpersonal psychotherapy, peer
support, and educational interventions (Morrell et al., 2016). However,
several barriers were reported to hinder women with PPD to receive the
appropriate care. This includes time, financial constraints, transporta-
tion, childcare concerns, and stigma (Goodman, 2009). Therefore, to
prevent PPD and to facilitate the accessibility to treatment, an increased
interest in establishing technology-based interventions (e.g. telephone-
based, web-based, mobile application, etc.) has been remarked over the
past few years. In a recent meta-analysis of 20 randomised controlled tri-
als (n = 3623), Huang et al. (2018) concluded that the telephone-based
CBT exhibited a significant decrease in maternal postpartum depression
(P<.05). Additionally, the findings in Barrera et al. (2015) (n=111) and
Chan et al. (2019) (n = 660) showed that participants receiving internet-
based sessions during the antenatal period had a significant reduction of
postpartum depression symptoms (P<.05). However, results of a quali-
tative study carried out by Bilszta et al. (2010) showed that when PPD
was discussed during antenatal educational sessions, women acknowl-
edged that they lost interest as they believed that they will unlikely have
PPD.

Although previous research has examined the overall plausible effect
of telemedicine interventions on PPD, to our knowledge, there is limited
literature on the effectiveness of various types of telemedicine on PPD
— delivered exclusively during the postnatal period. Therefore, this sys-
tematic review and meta-analysis aim to evaluate the impact of different
types of telemedicine interventions offered during the postnatal period,
on maternal postpartum depression. We hypothesize that telemedicine
is an efficient approach to mitigating the symptoms of postpartum de-
pression.

Methods

This review was conducted and revised according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement (Moher et al., 2009). The review was registered on the In-
ternational Prospective Register of Systematic Reviews (PROSPERO) as
CRD42020151454.

Eligibility criteria

The selection of the studies was restricted to full-text and English
language published articles.

The following criteria had to be met for studies to be eligible for
inclusion in the review:
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Types of participants: Women who were 0 to 12-months postpartum,
aged 18 years old or more, with a healthy pregnancy, and full-term birth.
There was no restriction on the participant’s baseline postnatal depres-
sion score.

Types of studies: Randomised controlled trials in which the recruited
participants were randomly assigned to >1 intervention group compared
to one control group.

Types of interventions: The intervention group receives intervention
via any type of telemedicine technology strictly during the postpartum
period. This could comprise either telephone (e.g. telephone calls, text
messages) or internet-based therapy (e.g. online psychoeducational ses-
sions or CBT, mobile application, emails, video conference, social media
platforms, and online chat). The duration of the intervention was not of
a concern in the current review.

Types of outcome measures: The primary outcome is the mean mater-
nal postpartum depression score measured post-intervention using Edin-
burgh Postnatal Depression Scale (EPDS) (Cox et al., 1987a) and or Beck
Depression Inventory (BDI-II) (Beck and Gable, 2001a). The validity
and reliability of both scales have been well demonstrated across differ-
ent cultural contexts and in a wide variety of languages (Dennis, 2003;
Wang and Gorenstein, 2013).

Intervention completion rate and participants’ satisfaction are re-
ported as secondary outcomes.

Exclusion criteria are illustrated in Table (1)Table 1.

Search strategy

Electronic databases including PubMed, Web of Science, Cochrane
Library, and ProQuest Dissertations & Theses Database were systemat-
ically searched to identify relevant studies for inclusion, with the last
search on January 7, 2020. The reference lists of all retrieved arti-
cles and existing systematic reviews and meta-analyses were also hand-
searched. To identify unpublished trials, study authors were contacted
by e-mail and Clinicaltrials.gov was searched. No publication date or
publication type restrictions were applied in this review. The following
search algorithm was used: (Postpartum depression OR postnatal de-
pression OR maternal depression) AND (telemedicine OR telehealth OR
telecommunication OR e-health OR online OR internet OR web-based
OR telephone OR mobile OR cell phone OR social media OR mobile ap-
plication) AND (Postpartum women OR postnatal women OR mothers).

Data extraction

The first selection of studies was done on the title, after which the
abstract was inspected, then a full-text read was performed. The follow-
ing data were extracted and tabulated in an excel spreadsheet: Author
(s), publication country, publication year, participants’ characteristics
(e.g. sociodemographic information, inclusions, and sample size), de-
scription of the intervention group and control group (e.g. duration,
type of therapy and number of participants), outcome measure and pre-
and post-intervention results. Both study selection and data extraction
were primarily performed by NH with oversight by two review authors
(NdV and HR). All discrepancies were resolved by consensus. In case
of missing or unclear key data, the corresponding authors of included
studies were contacted to provide further details.

Quality assessment

The quality of randomised controlled trials was evaluated using the
risk of bias criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins et al., 2019). The Cochrane risk of
bias tool assesses six specific domains: random sequence generation, al-
location sequence concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, and selective
outcome reporting (Higgins et al., 2019). A scoring system is not used in
this tool, instead, the judgment for each domain is rated as ‘low’, ‘high’
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Table 1
Exclusion criteria.
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e Women with existing or a history of psychotic mental illness or any physical, chronic disease

Participants e Pregnant women with more than one child

e Women with a preterm birth

e Women who had a complicated pregnancy

e Women with existing or a history of substance abuse
Studies e Observational studies

e Non-English language papers
Intervention

e Mothers who received a telemedicine intervention during preconception and/or antenatal period

or ‘unclear’ risk of bias. The reason for that is to explicitly separate the
assessment of internal and external validity (Higgins et al., 2019). Two
review authors (NH and NB) independently assessed the quality of re-
trieved studies, any uncertainties were resolved by consensus. Data were
added to the excel file.

Statistical analysis

The meta-analysis was performed using RevMan software (Review
Manager, version 5.3.5; The Nordic Cochrane centre, The Cochrane
Collaboration, 2014; http://community.cochrane.org/tools/review-
production- tools/revman-5/revman-5-download). The outcome was
analyzed as the post-intervention mean value of postpartum depression
(mean + SD). When the standard deviation (SD) was not reported,
it was computed from the confidence interval using the Cochrane
Handbook proposed equation (Higgins et al., 2019), as follows:

SD = \/N X (upper limit — lower limit)/ 3.92

The combination approach was used when a study with multiple in-
tervention groups was included in the meta-analysis — all relevant con-
trol intervention groups were combined into one single control group
as recommended by the Cochrane Handbook (Higgins et al., 2019). For
the continuous outcomes, the effect sizes are presented as mean dif-
ferences (95% CIs). Statistical heterogeneity between the studies was
assessed using I2. I? indicates the percentage of the variability in effect
estimates across studies due to heterogeneity rather than sampling error.
Substantial heterogeneity was regarded when I?> was greater than 50%.
When no heterogeneity was identified, the results were pooled using a
fixed-effects model. A P value <0.05 was considered to be statistically
significant.

To investigate whether the changes in the primary outcome were af-
fected by the type of telemonitoring intervention, a subgroup analysis
was conducted adjusting for the received mode of therapy (telephone-
based vs web-based). Additionally, a sensitivity analysis was undertaken
by excluding a single study at a time, to examine the robustness of the
overall findings to potentially influential decisions made during the re-
view process (cf. Higgins et al., 2019).

Results

Fig. 1 illustrates the flow of study selection throughout the review
process. A total of 375 articles were identified after the electronic search.
Abstracts and titles screening lead to the exclusion of 361 articles. Out
of which 3 studies recruited pregnant women, 2 studies were not ran-
domised controlled trials, 1 study evaluated a different primary outcome
measure, and the remaining contained irrelevant content. A further full-
text screening resulted in the exclusion of 6 studies due to the inclusion
of participants with a history of depression or with the existing use of
psychiatric medications. Besides, after the manual search of references
of key articles and existing reviews 2 articles were retrieved. Therefore,
a total of 10 studies published between 2013 and 2019 were included
in this systematic review; out of these, seven were included in the meta-
analysis. Two studies were conducted in Iran, the UK, and Singapore,
while one study was carried out in Canada, China, USA, and Australia.

Study characteristics

Table 2 presents a summary of the characteristics of the included
studies. A total of 2366 participants from 10 studies with a mean age +
SD between 26.5 + 5.5 and 32.25 + 5.2 years were included in this re-
view. On average, 54% of mothers had an undergraduate degree (all
trials), 45% were employed (Mohammad-Alizadeh-Charandabi et al.,
2013; O’mahen et al., 2013a, 2013b; Ngai et al., 2015; Sawyer et al.,
2019), 84% were married (O’'mahen et al. 2013a; O’mahen et al., 2013b;
Wozney et al., 2017; Boyd et al., 2018; Shorey et al., 2019; Sawyer et al.,
2019; Jiao et al., 2019) and 57% had vaginal childbirth (Mohammad-
Alizadeh-Charandabi et al., 2013; Milani et al., 2015; Ngai et al., 2015;
Sawyer et al., 2019; Jio et al., 2019). No significant differences in so-
ciodemographic variables have been reported between groups at base-
line, except for employment status in O’mahen et al. (2013a) and
Sawyer et al. (2019). In 6 trials, the recruitment of participants was re-
stricted to baseline postpartum depression severity level as well as EPDS
score (O’mahen et al., 2013a, 2013b; Ngai et al., 2015; Boyd et al., 2018;
Sawyer et al., 2019; Shorey et al., 2019). Whereas in the remaining 4
studies, women’s enrollment was not limited to baseline EPDS score.

Intervention

All trials had one intervention and one control study arm except
in Jiao et al. (2019) where a co-intervention group received a home-
based psychoeducational intervention. The duration of the intervention
ranged from 4 weeks to 17 weeks among studies. The types of interven-
tions of interest can be sub-grouped into four main categories: (1) tele-
phone support (2) mobile application (3) social media (4) websites. In
O’mahen et al. (2013b) the intervention group received telephone calls
besides the web-based primary intervention. Interventions were carried
by trained nurses (Mohammad-Alizadeh-Charandabi et al., 2013; Milani
et al., 2015; Ngai et al., 2015; Sawyer et al., 2019), peer volunteers
(Shorey et al., 2019), trained facilitators (Boyd et al., 2018), research
assistants (Jiao et al., 2019), and specialist health visitors along with
service users (O’'mahen et al., 2013a, 2013b). Psychological therapy ap-
proaches such as CBT and psychoeducation were mainly used among the
selected studies (n = 7). Additionally, in most of the trials, routine or
standard care was accessible to participants in the intervention group.

Comparison

In all trials, the control group received routine or standard post-
partum care either at the hospital or by a home visit nurse, except in
Boyd et al. (2018) where the comparison group received an in-person
psychoeducation intervention. In Wozney et al. (2017), the control
group received additional two ‘Ask Dr. Pat’ columns specific to depres-
sion and PPD (‘Ask Dr. Pat’ is an evidence-based weekly column that
appears in a local newspaper) as well as an informative brochure on
PPD, its causes, and its treatment options.

Quality assessment

Figs. 2 and 3 show the risk of bias graph and summary, respec-
tively. In this systematic review, the high risk of bias was attributed
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(n=375)

Records identified through PubMed,
CINHAL/EBSCO, Web of Science,
Cochrane Library, and ProQuest
Dissertations & Theses databases searching

Additional records identified through other

sources
(n=2)

Table 2

Characteristics of the included randomised controlled trials.
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A 4 A 4
Records after duplicates removed
(m =377)
Records excluded
(n=361)
3 studies recruited pregnant women
v 2 cohort studies
1 study evaluated a different primary
Records screened outcome

(n=377) »| 347 irrelevant studies

A 4

Full-texts screening for eligibility Full-text articles excluded, with reasons
(n =16) > (n=6)
the inclusion of women with a history of
depression or with the existing use of psychiatric
medications
A 4
Studies included in the review

N=10)

A 4

Studies included in quantitative synthesis

(meta-analysis)

(n=7)

Fig. 1. PRISMA Flow Diagram.

Outcome
Author (s) (Publication Total number of Mean age + standard Duration of measuring
date) Region participants deviation Intervention Group intervention  Control Group tool
(Mohammad-Alizadeh- Iran 403 26,5 + 5.5 Telephone 6-week Usual care EPDS
Charandabi et al., calls + usual care
2013)
O'mahen et al. (2013a) United Kingdom 299 3225 +5.2 Web-based 15-week Usual care EPDS
O’'mahen et al. (2013b)  United Kingdom 71 > 18 y (not specified) Web-based 17-week Usual care EPDS
program + telephone
calls
(Milani et al., 2015) Iran 54 27.98 + 6.08 Web-based 6-week Usual care EPDS
Ngai et al. (2015) China 397 30.8 + 4.1 Telephone 6-week Usual care EPDS
calls + usual care
(Boyd et al., 2018) USA 24 26.35 + 1.85 Facebook group 8-week Similar to intervention BDI-II
but delivered in-person
Wozney et al. (2017) Canada 62 28.95 + 4.75 Telephone 12-week ‘Ask Dr. Pat’ 2 weekly BDI-II
calls + educational columns + Informative
handbook and videos brochure + encouraged
for usual care
Sawyer et al. (2019) Australia 111 31.65 + 4.5 Mobile application 16-week Usual care EPDS
Shorey et al. (2019) Singapore 64 32.05 + 435 Telephone calls/ 4-week Usual care EPDS
emails/ WhatsApp
Jiao et al. (2019) Singapore 127 30.6 + 3.8 Web-based + routine 4-week Usual care EPDS

care

Abbreviations: EPDS, Edinburgh Postnatal depression scale; BDI-II, Beck Depression Inventory-II.
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Boyd et al. 2018

. Random sequence generation (selection bias)

Charandabi etal. 2013

@ @ | ® | ncomplete outcome data (attrition bias)

Jiao et al., 2019

Milani et al., 2015

Ngai et al., 2015

O'mahen et al., 2013a

O'mahen et al., 2013b
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Sawyer et al., 2019

Shorey et al., 2019
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D OO DO O O ® O O vindingof outcome assessment (detection bias)
000 e e -

. ’ ' ' . . . . . . Selective reporting (reporting bias)

Wozney et al. 2017

Fig. 2. Risk of bias summary: review authors’ judgements about each risk of bias
item for each included study. Green (+): Low risk of bias; Yellow (?): Unclear
risk of bias; Red (-): High risk of bias.
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to the lack of allocation concealment, attrition bias (Mohammad-
Alizadeh-Charandabi et al., 2013), and lack of outcome assessors blind-
ing (Mohammad-Alizadeh-Charandabi et al., 2013; Boyd et al., 2018;
Sawyer et al., 2019). The insufficient description of the used random se-
quence generation (Mohammad-Alizadeh-Charandabi et al., 2013) and
allocation concealment methods (Sawyer et al., 2019), as well as not re-
porting the reasons of missing data across groups (Milani et al., 2015),
resulted in an unclear risk of bias judgment. Due to the nature of inter-
ventions in all the trials, blinding of participants was not feasible, and
thus a low risk of bias was stated.

Primary outcome

Postpartum Depression

The meta-analysis of the mean difference in mean post-intervention
values of postpartum depression score included 7 studies with 521 par-
ticipants in intervention group and 585 participants in control group
(Fig. 4). The remaining studies were not included due to differences in
data reporting. Findings showed a significant decrease in postpartum
depression score post-intervention — measured using EPDS, with a mean
difference of —1.81, 95% CI: —2.68 to —0.93 (P<.0001) and a moderate
heterogeneity between the studies (I?=52%). When a sensitivity anal-
ysis was conducted, the elimination of O’'mahen et al. (2013a) led to
I = 0% without altering the overall effect (mean difference: —1.26, 95%
CI: —1.82 to 0.70; P<.0001). Therefore, results should be interpreted
with caution. In Boyd et al. (2018), the obtained results showed that
the mean total depression score on the BDI-II has significantly decreased
from baseline to post-intervention in the social media group (29.5 + 2.3
to 20.2 + 2.2, respectively, P<.01) compared to the in-person group.
Conversely, the telephone-based intervention in Wozney et al. (2017),
showed no significant in-between groups difference in the EPDS and
BDI-II scores after 12 weeks. Ngai et al. (2015) reported statistically
significant differences in mean EPDS scores at 6-week post-intervention
between the intervention group and control group (P=.028). Differences
between groups remained statistically significant when a subgroup anal-
ysis of mothers with minor and major depression was conducted (mean
difference for EPDS score: 1.90, 95% CI: 0.72 to 3.08; P = 0.002 and 5,
95% CI:3.12 to 6.88; p < .001, respectively).

Subgroup analysis

The results of the subgroup analysis (Fig. 4.) stratified by the type
of intervention showed a statistically significant overall effect of both
telephone-based and web-based interventions on postpartum depres-
sion scores, however, the effect of telephone-based interventions was

Random sequence generation (selection bias) _-

Allocation concealment (selection bias) —-

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _-

Selective reporting (reporting bias) _

0% 25% 50% 75%  100%

! Low risk of bias

|:| Unclear risk of bias

High risk of bias

Fig. 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included studies.
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Telemedicine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Web-based
Jiao et al.,, 2019 4.73 9.94 64 5.385 10.125 63 5.2% -0.65 [-4.15, 2.84]
O'mahen et al., 2013a 10.84 5.57 165 14.28 6.63 134 17.0% -3.44 [-4.85, -2.03] I
O'mahen et al., 2013b 11.05 4.71 37 14.26 5.11 34 9.8% -3.21[-5.50, -0.92] —
Sawyer et al., 2019 7.8 4.5 54 8.8 4.6 57 14.2% -1.00[-2.69, 0.69] e —
Subtotal (95% CI) 320 288 46.1% -2.29 [-3.75, -0.83] -
Heterogeneity: Tau? = 1.09; Chi? = 6.15, df = 3 (P = 0.10); I> = 51%
Test for overall effect: Z = 3.08 (P = 0.002)
1.1.2 Telephone calls
Charandabi et al. 2013 9.2 6.1 118 10.4 5.8 215 17.6% -1.20[-2.55, 0.15] e —
Milani et al., 2015 7.95 3.45 27 10.33 3.93 24 11.4% -2.38[-4.42,-0.34] I —
Shorey et al., 2019 11.4 2 56 12.4 2.1 58 24.8% -1.00[-1.75, -0.25] —a—
Subtotal (95% CI) 201 297 53.9% -1.17 [-1.80, -0.55] <o
Heterogeneity: Tau? = 0.00; Chi? = 1.55, df = 2 (P = 0.46); I*> = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)
Total (95% ClI) 521 585 100.0% -1.81[-2.68, -0.93] ‘
Heterogeneity: Tau? = 0.65; Chi® = 12.54, df = 6 (P = 0.05); I = 52% t t

Test for overall effect: Z = 4.06 (P < 0.0001)
Test for subgroup differences: Chi? = 1.91, df = 1 (P = 0.17), I = 47.8%

-4 -2 0 2 4
Telemedicine Control

Fig. 4. Forest plot showing results of the subgroups analysis of the mean difference in mean post-intervention values of postpartum depression score according to

the type of telemedicine intervention.

larger than the web-based interventions (mean difference: —2.26, 95%
CIL: —3.76 to —0.77; P=.003 and
—-1.17, 95%: —1.80 to —0.55; P=.0002, respectively).

Follow-up

A follow-up assessment has been performed in 6 studies.
O’mahen et al. (2013b) reported a large effect size on EPDS (-0.678,
95% CI: —1.121 to —0.236) favoring the intervention group over the
control group at 6-month post-intervention (mean difference: —2.28,
95% CIL: —5.41 to 0.84). Ngai et al. (2015) revealed that EPDS remained
significantly lower in the control group with minor depression group
(P=.034) as compared with the major depression group (P=.064), at
6-months postpartum. In Shorey et al. (2019), changes in EPDS at 3-
month post-intervention became statistically significant in the interven-
tion group compared to the control group, after adjusting for covari-
ates (P=.03). Similar results were observed in Jiao et al. (2019) at 3-
month in the intervention group (P=.017), however, EPDS appeared
to increase at 6-month post-intervention in the intervention group and
thus no statistically significant changes have been reported. While
Sawyer et al. (2019) reported that the statistically significant difference
in EPDS between groups remained at 12-month (P=.001). On the other
hand, Wozney et al. (2017) uncovered no significant changes in the in-
tervention group for EPDS and BDI-II at 6 and 12-month.

Secondary outcomes

Completion rate and satisfaction

All trials reported the completion rate of the post-intervention as-
sessment. Only 3 studies evaluated participants’ satisfaction. Partic-
ipants reported satisfaction with the intervention they received in
Wozney et al. (2017), Boyd et al. (2018), and Jiao et al. (2019). The
completion rate of post-intervention assessment varied between studies
from 39% to 96% (Average: 80%) in the intervention group compared
to 3% to 99% (Average: 76%) in the control groups. The participants
also claimed usefulness of the intervention in increasing their knowl-
edge about infant’s development, parental and emotional information,
as well as engaging and receiving support from coaches/ nurses and
other members/ mothers (Wozney et al., 2017 and Sawyer et al., 2019).

Discussion

This review aims to systematically evaluate the efficacy of
telemedicine interventions — delivered exclusively during the postna-

tal period - for improving maternal postpartum depression. Findings
of the meta-analysis highlighted the significantly favourable effects of
telemedicine interventions on maternal postpartum depression. Overall,
compliance rates and participants’ satisfaction appeared to be promising
and positive across studies. In the subgroup analysis, no significant dif-
ference was found between the telephone-based and web-based groups
for improving PPD symptoms.

Several studies have examined the perception of technology-based
interventions by mothers in the postnatal period and potential vari-
ables mediating its effectiveness on PPD. In a recent qualitative study
carried by Shorey and Ng (2019), results showed that the provision of
a telephone-based peer-support intervention program was successfully
perceived by mothers at risk of PPD. The majority of participants af-
firmed to have reduced negative feelings and to receive fulfilling emo-
tional support (Shorey and Ng, 2019). In (Loughnan et al., 2019), the
delivery of a web-based CBT therapy to women during the postpartum
period has demonstrated a large improvement in PPD symptoms as well
as a significant increase in parenting confidence and psychological qual-
ity of life (p < .001). Similarly, Ngai et al. (2017) found that women who
received telephone-based CBT experienced significant improvement in
both mental (p = 0.03) and physical health-related quality of life (p <
.01). An increase in maternal (Jiao et al., 2019) and parental self-efficacy
(Shorey et al., 2017) has also been reported in participants receiving in-
ternet theory-based psychoeducational intervention and mobile-health
educational programs, respectively. Therefore, a possible explanation
for the current meta-analysis findings is that telemedicine interven-
tions have lowered postpartum depression symptomatology by enhanc-
ing maternal emotional wellbeing, parenting confidence, maternal and
parental self-efficacy, and quality of life. Further research is needed to
define and confirm the underlying mediators.

Although results of the subgroup analysis showed no significant dif-
ference between the different types of telemedicine interventions, it is
important to note that in O’'mahen et al. (2013b) the web-based in-
tervention was also supported by telephone calls from certified mental
health workers. When a sensitivity analysis was performed, the exclu-
sion of O’'mahen et al. (2013b) led to the absence of a statistically sig-
nificant effect of a web-based group on PPD (p = .05) compared to the
telephone-based one, without affecting the overall results (p < .001).
Perhaps, this has created an overestimation of the positive effect of the
web-based interventions and thus, could limit the accuracy of the find-
ings. Additionally, O’mahen et al. (2013b) revealed that the provision of
telephone guidance in the internet-based intervention group was asso-
ciated with considerably less attrition. This is consistent with the results
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of a pragmatic randomised controlled trial that illustrated an increase
of use of computerized CBT by a factor of 1.5 to 2-fold with telephone
facilitation compared to minimally supported CBT, besides significantly
decreasing depression severity in individuals with depression (p < .05)
(Gilbody et al., 2017). Consequently, this suggests further investigations
to help explicate the effective component of the intervention, whether
it is web-based or telephone-supported or the combination of both.

There was a noticeable discrepancy in the PPD scores at different
follow-up points between studies. This could be attributed to the inter-
vention duration, as studies with longer therapy duration and higher
intensity (O’'mahen et al., 2013b and Sawyer et al., 2019) (Table 2)
tended to maintain a statistically significant impact on PPD for up to 6
and 12 months. Another contributing factor could be the severity level
of postpartum depression as findings of Ngai et al. (2015) showed that
the intervention effect was no longer statistically significant at 6-month
for women with major depression (EPDS>13). Wozney et al. (2017) ar-
gued that the effective response to treatment at 3 and 6-month follow-
up was dose-dependent as participants had a 1.4 times greater chance of
showing improvement in postpartum depression with every additional
session of treatment. Thus, designing trials to provide an in-depth anal-
ysis of the appropriate intervention duration, intensity, and period of
follow-up is crucial for PPD prevention.

In terms of feasibility and acceptability of the technology-based in-
terventions for postpartum depression, our findings are consistent with
the available evidence. Postmontier et al. (2016) affirmed the effec-
tiveness and feasibility of telephone-administered interpersonal psy-
chotherapy in women with postpartum depression. Similarly, in a sys-
tematic review of a total of 178 quantitative and qualitative studies,
Morrell et al. (2016) found that the delivery of intervention sessions
over the phone for postnatal depression increases the feasibility and
acceptability of the intervention as well as adherence. Web-based peer-
support (Baumel et al., 2018) and psychoeducational (Haga et al., 2013)
interventions were also confirmed to have high usability and acceptance
among participants.

Several factors must be considered when interpreting the findings of
the meta-analysis. None of the included studies has adjusted the results
for the correlates of postpartum depression. (Sylvén et al., 2016) identi-
fied that delivery mode, anxiety proneness before and during pregnancy,
and subjective problems with the baby as predicting factors of post-
partum depressive symptoms in women with no previous psychiatric
contact. Only five studies (O’'mahen et al., 2013a, 2013b; Boyd et al.,
2018; Jiao et al., 2019; Sawyer et al., 2019) have adjusted for the
baseline outcome scores. This might have influenced the precision of
the findings and created potential bias. In Wozney et al. (2017) and
Sawyer et al. (2019), participants were offered “Thank you” gifts and
reimbursement up to $100, respectively, after completing each of the
study follow-up assessments. As a result, a participation bias could have
occurred and affected the interventions’ adherence and completion rate.
Six studies (O’'mahen et al., 2013a; Milani et al., 2015; Ngai et al.,
2015, Boyd et al., 2018; Shorey et al., 2019; Sawyer et al., 2019)
have restricted the participants’ recruitment based on the baseline de-
pression scores, this limits the findings to be generalized to the en-
tire population of interest (i.e. mothers during the postnatal period). In
Wozney et al. (2017) and Jiao et al. (2019), postpartum depression out-
come measures were not identified as primary outcomes, and thus these
studies might have not been adequately powered to detect statistically
significant changes in depression scores.

Strengths and limitations

This review has several limitations that could influence the external
validity of the findings. The number of selected studies in the meta-
analysis was relatively small. Trial authors also commented on small
sample sizes. Duration of interventions in half of the studies was gener-
ally short. Only a few studies have performed follow-up assessments to
evaluate the long-term impact of the interventions. There was a method-
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ological heterogeneity between the studies in terms of type, content,
and providers of the interventions. Despite the limitations, this system-
atic review and meta-analysis have multiple strengths. To the best of
our knowledge, this is the first review to highlight the plausible impact
of telemedicine interventions delivered exclusively during the postnatal
period on postpartum depression, in women with no previous history
of mental health disorders. It was conducted according to the PRISMA
statement (Moher et al., 2009). The measuring tools used to identify PPD
are valid and reliable and could be applied in clinical and research set-
tings. More than half of the included studies were of high quality. The
selected trials were geographically and ethnically diverse. The meta-
analysis was stratified by the type of intervention. Finally, the authors
showed full transparency in each phase of the synthesis process to allow
the reader to recognize the critical appraisal of the compiled informa-
tion.

Conclusion

Compared with standard care, telemedicine interventions signifi-
cantly decreased postpartum depression symptoms and demonstrated
feasibility and acceptability among mothers in the postnatal period.
However, the findings of this review highlight the need for larger-
scale high-quality randomised controlled trials to evaluate the impact of
technology-based interventions on postpartum depression in the short
and long-term. To investigate and establish the appropriate telemedicine
approach, whether to combine telephone and web-based interventions
or not, as well as to standardize and structure the content of the in-
terventions. Another factor to explore is the accountable intervention
providers, to determine whether peer volunteers, nurses or mental
health workers should deliver the interventions. Future studies should
also consider identifying the effectiveness of telemedicine interventions
on other potential outcomes that are relevant in the context of postpar-
tum depression such as maternal self-efficacy, infant development, and
relationship with partner (Slomian et al., 2019). Future economic evalu-
ation involving cost-utility and cost-effectiveness analyses is imperative
to estimate the long-term benefits of telemedicine on the prevention of
postpartum depression.
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