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Abstract

Background: Postpartum depression (PPD) isaprevalent mental health problem with serious adverse consegquencesfor affected
women and their infants. Clinical trials have found that tel ehealth interventions for women with PPD result in increased accessibility
and improved treatment effectiveness. However, no comprehensive synthesis of evidencefrom clinical trials by systematic review
has been conducted.

Objective:  The aim of this study is to evaluate the effectiveness of telehealth interventions in reducing depressive symptoms
and anxiety in women with PPD. To enhance the homogeneity and interpretability of the findings, this systematic review focuses
on PPD measured by the Edinburgh Postnatal Depression Scale (EPDS).

Methods: PubMed, The Cochrane Library, CINAHL, PsycINFO, CNKI, and Wanfang were electronically searched to identify
randomized controlled trials (RCTs) on the effectiveness of telehealth interventions for women with PPD from inception to
February 28, 2021. Data extraction and quality assessment were performed independently by two researchers. The quality of
included studieswas assessed using the Cochrane risk-of-biastool, and meta-analysis was performed using RevMan 5.4 software.

Results: Following the search, 9 RCTswith atotal of 1958 women with PPD wereincluded. The EPDS (mean difference=—2.99,
95% Cl —4.52 to —1.46; P<.001) and anxiety (standardized mean difference=—0.39, 95% Cl —0.67 to —0.12; P=.005) scores were
significantly lower in the telehealth group compared with the control group. Significant subgroup differences were found in
depressive symptoms according to the severity of PPD, telehealth technology, specific therapy, and follow-up time (P<.001).

Conclusions: Telehealth interventions could effectively reduce the symptoms of depression and anxiety in women with PPD.
However, better designed and more rigorous large-scale RCTSs targeting specific therapies are needed to further explore the
potential of telehealth interventions for PPD.

Trial Registration: PROSPERO CRD42021258541; https://www.crd.york.ac.uk/prospero/display_record.php?Recordl D=258541

(JMIR Mhealth Uhealth 2021;9(10):€32544) doi: 10.2196/32544
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Introduction
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Methods

Postpartum depression (PPD) is one of the most common mental
health disorders in women after giving birth. A systematic
review comprised of 58 articles with atotal of 37,294 women
reported that the overall prevalence of PPD was 17% among
healthy mothers[1]. PPD symptomsinwomen manifest assleep
disorders, mood swings, sadness and crying, loss of appetite, a
lack of interest in daily activities, or even more serious adverse
outcomes such as suicide and infanticide [2]. PPD may also be
associated with an increased risk of cognitive and behavioral
problemsininfants[3]. Timely accessto effective interventions
such as psychotherapy and pharmacotherapy is important for
women affected by PPD [4,5]. However, breastfeeding mothers
may have concerns regarding their infant’s exposure to
medications because of reported side effects of antidepressant
exposure in infants (eg, excessive crying, colic, irritability,
sedation, poor feeding, and sleep problems) [6]. Therefore,
antidepressant medications are recommended only for women
with severe depression, while psychotherapy is the first-line
method for prevention and treatment of mild to moderate PPD
[7]. The clinical effectiveness of common psychotherapies for
PPD such as peer support therapy [8], interpersonal therapy [9],
cognitive behavioral therapy [10], and mindfulnesstherapy [11]
has been demonstrated. However, psychotherapy conducted in
atraditional face-to-face manner may not be accessible for many
women due to time and financial hurdles, childcare concerns,
and fear of social stigma[12].

Women who have challenges accessing face-to-face
psychotherapy may benefit from telehealth interventions,
through which health care and health education could be
provided to them at home[13]. Telehealth technol ogiesinclude
telephones, websites, videoconferences, and apps that allow
consultation, assessment, and intervention services to be
provided remotely by health professionals or peer support [14],
which have been widely used to help manage diseasesin various
domains, including diabetes self-management [15], pulmonary
rehabilitation [16], and palliative home care [17]. In addition,
telehealth has been gaining momentum in continuous obstetrical
care[18]. Telehealth facilitates interactions and communication
between specialists and patients in the field of maternal-fetal
medicine, especially in the postpartum period for breastfeeding
and lactation assistance in rural communities [19]. Telehealth
care has many benefits, including increased access and
convenience and decreased social stigma and costs [20].

A previous study [21] showed that there are 18 scales for
screening depression symptoms, including the Patient Health
Questionnaire-9 Item [22], the Beck Depression Inventory 11
scale [23], the Postpartum Depression Screening Scale [24],
and the Edinburgh Postnatal Depression Scale (EPDS) [25,26].
These scales have different sensitivity, specificity, and disease
predictivity. Of them, EPDS is the most reliable scale in terms
of disease predictivity and adaptivity for differences in
population profiles, and it has therefore been the most frequently
used scale in clinical and research settings to screen for PPD
[25,26]. To enhance the homogeneity and interpretability of the
findings, this systematic review targets adult women with PPD
measured by EPDS [25,26].

https://mhealth.jmir.org/2021/10/e32544

Overview

This systematic review was conducted following the guidelines
of the PRISMA (Preferred Reporting Items for Systematic
Reviewsand Meta-Analyses) statement [27]. The study protocol
was registered in PROSPERO (the International Prospective
Register of Systematic Reviews) as CRD42021258541.

Search Strategy

For this study, 4 English databases (PubMed, the Cochrane
Library, CINAHL, and PsycINFO) and 2 Chinese databases
(CNKI and Wanfang) were electronically searched to identify
randomized controlled trials (RCTS) on the effectiveness of
telehealth interventions for women with PPD from inception to
February 28, 2021. Advanced searches were performed using
a combination of two groups of terms according to the syntax
rules of each database: (1) telehealth-related terms, including
telehealth, telemedicine, telecommunication, telephone, remote
consultation, information technol ogy, mobile health, m-Health,
e-Health, internet, web-based, socia media, application, and
software, and (2) PPD-related terms, including postpartum
depression, PPD, post-partum depression, postnatal depression,
post-natal depression, maternal depression, postpartum mental
disorder, and puerperal disorder. In addition, Clinical Trials.gov,
the World Health Organization International Clinical Trials
Registry Platform, and the Chinese Clinical Trial Register were
searched for unpublished trials relevant to this review.

Inclusion and Exclusion Criteria

To be eligible, RCTs had to meet the following criteria: (1)
target adult women with EPDS scores 29 points;, (2) use
tel ehedlth interventionsincluding mobile phones, apps, websites,
or other remote technol ogies compared with routine carein the
control group (participantsin the control group wereinaccessible
to any telehealth technologies, but were free to receive routine
care including any offline treatment at public hospitals or
maternal and child health care centers); (3) assess the primary
outcome of depression symptoms using EPDS, and secondary
outcomes including any improvement of social support,
loneliness, and anxiety using any scale; and (4) be published in
English or in Chinese.

Studies were excluded for the following reasons: (1) study
included women with severe physical illnesses, a history of
mental illnesses and medication treatments, drug and/or a cohol
abuse, or suicidal tendency; (2) study included women whose
infants had adverse neonatal outcomes such as 5-minute Apgar
score <5 points, assisted ventilation for more than 6 hours,
neonatal seizure, birth injury, or neonatal death; and (3) study
was an RCT protocol or duplicate.

Study Selection

The software Endnote X9 (Clarivate Analytics) was used to
import all the references and remove duplicates. Theremaining
studieswere assessed against theinclusion and exclusion criteria
by two independent reviewers (LZ and JC). Study selection was
conducted in astepwise manner. Firgt, titles and abstracts of all
studies were independently screened for potential eligibility.
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Any disagreementswere discussed until consensus was reached.
Second, the full papers of all included abstracts were
independently assessed. Any discrepancies that arose during
the assessment were resolved by athird reviewer (RHX).

Quality Assessment

The risk of bias was assessed according to the guidelines
provided by the Cochrane risk-of-biastool for randomized trials
(version 2.0) [28]. Risk ratings of “low risk,” “unclear,” and
“high risk” were assigned to each type of bias based on the
presence of selection bias, performance bias, detection bias,
attrition bias, reporting bias, and other bias. Any disagreements
with respect to study quality were resolved by athird reviewer
(RHX).

Data Extraction

The data were extracted independently by two reviewers (LZ
and JC) at the same time and disagreements were resolved by
consensus. Data extracted from each relevant trial included
author, the year of publication, country, participant, inclusion
criterion (EPDS scores), sample size, telehealth technology,
specific therapy, follow-up time, and outcomes (primary and
secondary outcomes) with measure scales. Any disagreements
between the two reviewers were resolved by a third reviewer
(RHX).

Data Synthesisand Analysis

RevMan 5.4 software (The Cochrane Collaboration) was applied
in the meta-analysis of the data. The effect estimate was
expressed as means and standard deviations (SD) for continuous

Figure 1. Flow diagram of study selection.
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data. The standardized mean differences (SMD) with their
corresponding 95% CI were applied to combine studies that
measured the same outcome with different scales. If the same
scales were used to evaluate one outcome, mean difference
(MD) with its 95% CI could be employed. MD was derived
from inverse variance methods. If the SD was not reported, it
was computed from standard error (SE) following the Cochrane

Handbook [28]: SD=SEx¥N. Heterogeneity was assessed by 12,
with significant statistical heterogeneity as 12>50%. The
fixed-effect model was used to estimate one true effect in cases
without significant heterogeneity (1<50%), whereas the
random-effect model was employed to estimate the effects in
cases with significant heterogeneity between studies (12>50%).
When there was significant heterogeneity, data would be
double-checked and then subgroup analysis or sensitivity
analysiswas performed to explore the sources of heterogeneity.
A P value <.05 was considered statistically significant.

Results

Search Results

The PRISMA flow diagram for this study is shown in Figure
1. The search strategies yielded 1001 potentialy relevant
citations from the 6 electronic databases searched. After
excluding duplications and screening titles and abstracts for
digibility, 31 studies were retained for full-text evaluation. Of
them, 22 studies were excluded according to the inclusion and
exclusion criteria. A total of 9 studies[29-37] wereincludedin
this systematic review.

Records identified through database searching (n=1001)
PubMed (n=108), The Cochrane Library (n=520), CINAHL
(n=88), PsycINFO (n=27), CNKI (n=21), Wanfang (n=237)

Duplicates removed

Y

v

(n=132)

Records after duplicates removed
(n=869)

Records excluded based on
review oftitle and/or abstract

A 4

\d

(n=838)

Full-text articles assessed for eligibility
(n=31)

22 full-text articles excluded:

s Telehealth notused (n=6)
e Inappropriate population (n=12)

A J

 Did notdefine depression
symptoms as primary outcome

Studies included in quantitative synthesis
(meta-analysis)
(n=9)

(n=1)

¢ Incomplete data (n=3)
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Characteristics of Included Studies

This systematic review included 9 RCTs [29-37] with a total
of 1958 participants. The 9 studiesincluded were conducted in
Singapore, Canada, Portugal, Iran, China, and the United
Kingdom and were published between 2003 and 2020.
Participants were postpartum women aged =18 years. All
recruited participants had baseline EPDS scores =9 points. The
sample sizes ranged from 42 to 910. The 9 included studies
applied telehealth technologies including telephones
[29-31,34,36,37], apps [33,37], and websites [32,35,36]. Of
them, 3 studies [29,30,37] used peer support therapy, 5 studies
[32-36] used cognitive behavioral therapy and behavioral
activation therapy, and 1 study [31] used interpersonal therapy.
The follow-up period of these 9 studies [29-37] ranged from 4
weeksto 36 weeks after completion of telehealth interventions.
Characteristics of the 9 studies included are presented in
Multimedia Appendix 1.

Figure 2. Risk of bias graph.
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Risk of Bias

We summarized the findings for risk of bias in Figure 2 and
Multimedia Appendix 2. Among the 9 RCTs[29-37], 5 studies
[30-33,37] used acomputer-generated random sequence, 1 study
[34] used a random number table, 2 studies [35,36] used a
minimization algorithm including a stochastic element, and 1
study [29] only mentioned the word “random,” with no details
of the randomization method used. Allocation conceal ment was
done in 5 studies [29,34-37]. Furthermore, 1 study [37]
implemented the blinding of participants and personnel and
outcome assessment, 4 studies [ 32,33,35,36] were unclear about
the blinding of outcome assessment, and 4 studies[30,31,33,34]
had high risk of bias on implementing the blinding of
participants and personnel. All 9 studies included had low risk
of biasonincomplete outcome data, selective reporting, or other
bias.

Fandom sequence generation (selection hias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other bias

0% 25% 50% 78%  100%

B Lo risk of bias

[ Junclear risk of bias

B Hioh risk of ias

Meta-Analysis
Depressive Symptoms in the Telehealth Group and the
Control Group

The 9 included studies [29-37] assessed the effectiveness of
telehealth interventions on depressive symptoms among 1958
women by comparing the tel eheal th group and the control group.

https://mhealth jmir.org/2021/10/e32544
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Depressive symptoms were al measured using EPDS.
Considerable heterogeneity among studies was detected
(1>>50%); thus, a randomized model was used. The overall
pooled analysis demonstrated that total EPDS scores of women
with PPD who received telehealth interventions were
significantly lower than the control group (MD=-2.99, 95% CI

—4.52 to —1.46; P<.001; 12=93%; Figure 3).
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Figure 3. Depressive symptom scoresin the telehealth group and the control group.
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Telehealth Control Mean Difference Mean Difference Risk o
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O'Mahen etal 2014 11.08 471 37 1426 511 34  97% -3.21 [5.50,-0.97] —_— @@rr0808
Shoray et al 2019 g 227 &4 12 23 57 11.9% -2.20[3.04,-1.35] —_ aseeeee
Total (95% CI) 977 981 100.0% -2.99 [-4.52, -1.46] i

Heterogeneity: Tau®= 4.95; Chi*=117.64, df=8 (P <= 0.00001); F=93%
Testfor overall effect: Z= 3.83 (P =0.0001}

Risk of hias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other hias

Social Support in the Telehealth Group and the Control
Group

A total of 2 studies[36,37] reported social support improvement
after interventions by the Perceived Social Support for Parenting

Figure 4. Socid support scoresin the telehealth group and the control group.

4 -2 0 2 4

Favours [telehealth] Favours [control]

instrument [37] and the Social Provision Scale[36]. The efficacy
of telehealth was evaluated among 101 women by comparing
the telehealth and control groups. There was no statistically
significant difference between the two groups (SMD=-0.21,

95% Cl —0.40 to 0.82; P=.50, 1°=59%; Figure 4).

Telehealth Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
OMahenetal 2014 7363 9.83 31 6833 1049 28 523% 0.51 [-0.01, 1.0 [T EET T T
Shorey et al 2019 354 44 20 358 43 37 47.8% -0.11 F0.69, 0.47] eeo00e®
Total (95% CI) 51 55 100.0% 0.21[-0.40, 0.82]

Heterodgeneity: Tau®= 012, Chi*= 246, df=1(F=012); F=53%
Testfor overall effect 2= 0.68 (F=0.50)

Risk of hias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition hias)

(F) Selective reparting (reporting bias)

(G) Other hias

Lonelinessin the Telehealth Group and the Control
Group

A total of 2 studies [30,37] reported loneliness scores after
interventions using the University of California, Los Angeles

https://mhealth jmir.org/2021/10/e32544
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Loneliness Scale. The efficacy of teleheadth was evaluated
among 721 participants by comparing the telehealth and control
groups. Meta-analysis showed no dtatistically significant
difference between the two groups (MD=-1.82, 95% CI —4.60

t0 0.95; P=.20, I? = 83%; Figure 5).
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Figure5. Loneliness scoresin the telehealth group and the control group.
Telehealth Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup __Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
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Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection hias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Anxiety in the Telehealth Group and the Control Group

A total of 5 studies[30-32,36,37] presented anxiety symptoms
after interventions. Anxiety symptoms were measured through
the State-Trait Anxiety Inventory [30,31,37], the Hospital

Favours [telehealth] Favours [control]

Anxiety and Depression Scale[32], and the Generdized Anxiety
Disorder 7-item scale [36]. Scores of anxiety symptomsin the
telehealth group were lower than in the control group
(SMD=-0.39, 95% CI —0.67 to —0.12; P=.005; 1>=76%; Figure
6).

Figure 6. Anxiety symptom scoresin the telehealth group and the control group.

Telehealth Control Std. Mean Difference Std. Mean Difference
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(E) Incomplete outcome data (attrition hias)

(F) Selective reporting (reporting hias)

(G) Other bias

Sensitivity and Subgroup Analysis

In relation to the primary outcome (ie, depressive symptoms
improvement), the pooled estimates were consistent when
excluding one study at atime, indicating that the meta-analysis
results of this study were stable and reliable. A series of

https://mhealth jmir.org/2021/10/e32544
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subgroup analyses were performed to uncover moreinformation
about the heterogeneity (as shown in Table 1). Subgroup
analyses were performed according to the severity of PPD,
telehealth technology, specific therapy, and follow-up time.
However, considerable heterogeneity (12271%) existed in each
subgroup analysis.
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Table 1. Subgroup analyses of the effect of telehealth interventions on depressive symptoms.

Subgroup analyses Number of randomized controlled trials Mean difference (95% Cl)  Z statistic P value 12, %
Severity of postpartum depression <.001
EPDS? scores 59 3[29,30,37] -1.64 (-2.20t0-1.08) 5.76 <01 71
EPDS scores =10 2[32,34] —0.94 (-1.78 t0 -0.10) 22 .03 81
EPDS scores 212 4[31,33,35,36] —5.27 (-5.95 to —4.60) 15.29 <.001 84
Telehealth technology <.001
Telephone 6 [29-31,34,36,37] —2.18 (-2.64t0-1.72) 9.26 <.001 84
App 2[33,37] —4.02 (—4.67 to —3.36) 12.03 <.001 98
Website 3[32,35,36] —1.62 (—2.47 t0 -0.78) 3.76 <.001 87
Specific therapy <.001
Peer support 3[29,30,37] —1.64 (—2.20 to —1.08) 5.76 <.001 71
Interpersonal psychotherapy 1[37] -5.13 (-6.44t0-3.82) 7.7 <.001 N/AP
Cognitive behaviora therapy 3[32-34] —3.25 (—3.91 to —2.60) 9.73 <.001 97
Behaviora activation therapy 2[35,36] -3.30 (-4.50 to —2.10) 54 <.001 0
Follow-up time (weeks) <.001
4 2[29,37] -1.21 (-1.93t0 -0.49) 33 .001 73
6 1[34] -1.90 (-3.08 t0 -0.72) 3.16 .002 N/A
8 3[29,32,33] —3.86 (—4.64 t0 -3.07) 9.6 <.001 99
12 3[30,31,37] —2.12 (—2.65 to —1.60) 7.92 <.001 93
15 1[35] —3.34 (-4.75t0-1.93) 4.65 <.001 N/A
17 1[36] -3.21 (-5.50t0-0.92) 2.74 .006 N/A
24 3[30,31,34] ~1.58 (-2.14t0 —1.03) 5.55 <.001 %4
36 1[31] -3.34 (4.75t0-1.93) 4.65 <.001 N/A

8EPDS: Edinburgh Postnatal Depression Scale.
ON/A: not applicable.

Discussion

Overview

Our systematic review summarized the effectiveness of
telehealth interventions on PPD and associated maternal mental
hedlth problemsin the postpartum period (defined as<12 months
after childbirth). We found that telehealth interventions could
significantly improve depression and anxiety symptoms,
although their effectiveness in improving social support and
reducing loneliness was less certain.

Effectiveness of Telehealth I nterventionson
Postpartum Depression

In this study, we demonstrated that maternal depression scores
were significantly lower in the telehealth group compared to
the control group. Previous studies[30,34,38] wereinconsistent
regarding whether telehealth could improve maternal depression
in the long term. One study [38] reported that the EPDS scores
of women in the telehealth group increased at 24 weeks after
interventions. Another study [30] discovered no significant
difference in EPDS scores at 24 weeks after interventions
between the two groups. However, one study [34] reported that

https://mhealth.jmir.org/2021/10/e32544

RenderX

EPDS scores at 24 weeks after interventions were significantly
lower in the telehealth group. The synthesized result of this
systematic review suggested that telehealth was effective in
reducing EPDS scores at 24 weeks after theinterventions, which
was consistent with an earlier systematic review [39] comprised
of 7 RCTswith atotal of 1106 participants.

Effectiveness of Telehealth | nterventions on Social
Support, Loneliness, and Anxiety

In this study, we also summarized the effectiveness of telehealth
interventions on mental health issues associated with PPD
including social support, loneliness, and anxiety. However,
telehealth interventions were not significantly effective at
improving social support and loneliness in women affected by
PPD. This may be related to the use of different assessment
tools and the small number of included studiesin the literature
reporting on these outcomes. In an internet-based peer therapy
project in Singapore [37], the authors found that the degree of
lonelinessin depressed women was reduced while social support
wasincreased after an online peer support intervention that used
telephones and apps. On the other hand, the symptoms of anxiety
were significantly reduced in the tel ehealth group, updating the
resultsin the study which found no evidence on the effectiveness
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of telehealth for anxiety [40]. Coexistence of PPD and anxiety
was common [41] and was mainly related to negative life events
experienced by mothers with inadequate social support and
increased childcare burden [42]. Results of this systematic
review suggested that the potential for telehealth to improve
mental health care for either PPD or anxiety is being
increasingly recognized by affected women and health care
providers [43]. Many women have already used publicly
available online appsto accessinformational support, to consult
ateam of specialists, or to seek and find resources to alleviate
PPD and anxiety [44].

Strengths and Limitations

Thisreview has multiple strengths. The results of subgroup and
sensitivity analyses suggested the findings are robust. More
than half of the included trials were of high quality, with a
relatively high degree of evidence that telehealth interventions
could be effective in PPD treatment. Furthermore, the studies
included were conducted in both developed and developing
countries, expanding generaizability. Finaly, this review
analyzed not only the effectiveness of telehealth interventions
on PPD, but also on social support, loneliness, and anxiety.

However, there are several limitationsin thisreview. First, there
could be selection bias in the original studies as most women
participated in the studies on a voluntary basis and were
recruited online. Second, most of the included studiesrelied on
self-report measure scales at either recruitment or follow-up,
which may lead to inflated estimates of effect sizes. Third, the
findings of this metaanalysis were limited by major
heterogeneity. There was methodol ogical heterogeneity among
the studies included in terms of the severity of PPD, telehealth
technology, specific therapy, and follow-up time. In addition,
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the secondary outcomes in the 9 RCTs included were assessed
using different scales.

Implications for Practice

Through telehealth services, women could have access to the
relevant knowledge of psychological interventions anytime and
anywhere. The anonymity of chat rooms in telehealth services
could help protect women's privacy, providing anew treatment
option for women who do not want to receive a face-to-face
treatment due to social stigma.

Implications for Future Research

This review highlights some directions for future research,
including increasing research attention on antenatal and
peripartum depression and determining the applicability of
telehealth interventions for adolescent mothers who may be
more comfortablewith novel technologies. Consideration of an
intervention including the mother’s partner may be an important
approach in future research, especially in caseswheretriggering
events (such as adverse infant outcomes, major negative life
events) may affect both the woman and her partner. Future
studies should also aim to enhance methodological quality
through consistent design and execution on such aspects of the
study including telehealth technology, follow-up time, and
severity of PPD.

Conclusion

Telehealthinterventions could effectively reduce the symptoms
of depression and anxiety in women with PPD. However, better
designed and morerigorouslarge-scale RCTstargeting specific
therapies are needed to further explore the potential of telehealth
interventions for PPD.
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