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Abstract

Background: Internet-based intervention platforms may improve access to mental health care for women with perinatal
depression (PND). Though the majority of platformsin the market lack an evidence base, a small number of them are supported
by research evidence.

Objective: This study aims to assess the current status of internet-based PND intervention platforms supported by published
evidence, understand the reasons behind the disappearance of any of these previously accessible platforms, examine adjustments
made by those active platforms between research trials and market implementation, and evaluate their current quality.

Methods: A cohort of internet-based PND intervention platformswasfirst identified by systematic searchesin multiple academic
databases from database inception until March 26, 2021. We searched on the World Wide Web and the iOS and Android app
stores to assess which of these were available in the marketplace between April and May 2021. The basic characteristics of all
platforms were collected. For inaccessible platforms, inquiries were made via email to the authors of publications to determine
thereasonsfor their unavailability. We compared the intervention-related information of accessible platformsin the marketplace
with that reported in original publications and conducted quality assessments using the App Evaluation Model of the American
Psychiatric Association. Fisher exact tests were used to compare the functional characteristics in publications of available and
unavailable platforms and to investigate potential associations between functional adjustments or quality indices and platform
survival time.

Results: Out of 35 platforms supported by research evidence, only 19 (54%) were still accessible in the marketplace. The main
reason for platforms disappearing was the termination of research projects. No statistically significant differences were found in
functional characteristics between available and unavailable platforms. A total of 18 (95%) platforms adapted their core functions
from what was reported in related publications. The adjustments included changes to intervention methods (11/19, 58%), target
population (10/19, 53%), human resources for intervention support (9/19, 47%), mood assessment and monitoring (8/19, 42%),
communication modality (4/19, 21%), and platform type (2/19, 11%). Quality issues across platformsincluded low frequency of
update, lack of crisis management mechanism, poor user interactivity, and weak evidence base or absence of citation of supporting
evidence. Platformsthat survived longer than 10 years had a higher tendency to use external resourcesfrom third parties compared
tothosethat survived lessthan 10 years (P=.04). No significant differenceswere found for functional adjustments or other quality
indices.

Conclusions: Internet-based platforms supported by evidence were not effectively trandated into real-world practice. It is
unclear if adjustments to accessible platforms made during actual operation may undermine the proven validity of the origina
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research. Future research to explore the reasons behind the success of the implementation of evidence-based platforms in the

marketplace is warranted.

(J Med Internet Res 2023;25:e42777) doi: 10.2196/42777
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Introduction

Perinatal depression (PND) is one of the most common
complications of childbirth [1], with a global prevalence of
11.9% (95% Cl 11.4-12.5) [2]. If left untreated, PND can have
serious consequences for both mothers and their newborns[3].
Despitethe availability of evidence-based interventions, women
with PND face multiple barriers to accessing these health
servicesthrough conventional in-person visits, including stigma,
inadequate local health care resources, the burden of infant care,
and social restrictions during the COVID-19 pandemic [4,5].
Internet-based platforms that were designed to deliver avariety
of interventions have the potential to improve accessibility and
uptake of mental health care dueto their flexibility, protection
of privacy, affordability, and accessibility [6-9].

One problem in this burgeoning area is that the vast majority
of platforms available in the marketplace are not supported by
any scientific evidence of their effectiveness. Larsen and
colleagues [10] assessed 73 mental health apps available in
2019 and found that only 2 provided original research evidence.
Another recent study evaluated 14 perinatal mental health
assessment apps on the market, and only 1 app cited arelevant
feasibility study [11]. On the other hand, thereisaconsiderable
body of research evidence supporting the feasibility and
effectiveness of internet-based PND platforms using a variety
of intervention methods, including health education, mood
monitoring, peer support, and psychotherapy [6-8,12]. The
reasons behind this paradox are unclear. In particular, it would
be interesting to examine if platforms supported by literature
evidence are effectively implemented in the real world and, if
not, what the explanations may be.

In thisstudy, we aimed to (1) identify acohort of internet-based
platforms (websites or apps) for which at least some research
evidencewasfound in theliterature; (2) track down their current
statuses in the marketplace; and (3) understand the reasons
behind the disappearance of previously accessible platforms.
We also aimed to examine any adjustments made by these
platformsto the functionality reported in the research evidence
and assess the quality of currently accessible platforms against
the App Evauation Model of the American Psychiatric
Association (APA’s model) [13].

Methods

Study Cohort

The study cohort consisted of internet-based PND intervention
platforms supported by research evidence. In this study, we
defined “platform” as an internet-based technology that offers
a variety of mental health interventions or services to users,
accessible through mobile apps or websites on smartphones,
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tablets, or computers. We excluded text messaging interventions
that use SM'S text messaging or technology-enabled services
accessed through smartwatches or virtual reality headsets from
our definition. We searched PubMed, Web of Science, Cochrane
Library, Embase, CNKI, Wanfang, and VIP databases using
“perinatal,” “depression,” “internet,” “intervention,” and their
extended terms as keywords, from database inception until
March 26, 2021 (search terms are shown in the Multimedia
Appendix 1). Weincluded platforms mentioned in theretrieved
literature if they met the following inclusion criteria: (1)
platform was designed to intervene PND; (2) platform typewas
websites or apps;, (3) the original studies reported the
effectiveness or feasibility of the platforms; and (4) the original
studies were published in Chinese or English. The platforms
mentioned in reviews, conference abstracts, or letters were
excluded. For dligible platforms, 2 researchers independently
extracted data from the corresponding publications, including
the basic information of literature (authors and year of
publication) and the types and hames of platforms, to form a
platform database. We also collected and tabulated the
intervention features of the platforms described in the literature,
including the target population, methods used, communication
modality, and human resources provided for support, and
whether the platform hasamood assessment function. However,
some of the publications did not specify the platform used in
their research or provide sufficient detail s about theintervention.
We sent emailsto the authors of the relevant papers with a brief
guestionnairethat included questions about the platform’s name,
availability status, and, if applicable, its app download or
website address. If the platform was no longer available, we
asked for the reasons and the date of the outage. We gave
priority to corresponding authors, followed by first and second
authors. If we did not receive a response to our initial email,
we sent areminder email at 5-day intervals, up to a maximum
of 3 times per author. Despite attempts to contact the authors
for additional information, no response wasreceived. Asaresult,
these platforms were not included in our analysis.

Follow-up Data Collection

We followed up with each eligible platform to collect relevant
information regarding their real-world operations. Using
information from the platform database as keywords, multiple
searches were performed in the Google search engine, Apple
App Store (i0S), and Google Play store (Android) between
April and May 2021 to identify the corresponding platformsin
the marketplace. The current status (accessible or not) of the
platform was recorded. For platforms currently accessible, 2
researchers then independently collected market-related data,
including platform type (website or app), estimated operating
time (period between the launch of the platform and data
extraction in this study), and language. For platformsthat were
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no longer accessible at the time of follow-up, emails were
addressed to the authors of the related papers, inquiring about
the reason for platform inaccessibility. Our approach to
contacting authors is the same as previoudly outlined.

Data Analysis

The data collected in the literature and marketplace were
analyzed using descriptive statistics, cal culating the percentages,
averages, and ranges to describe the characteristics of the
platforms. We used Fisher exact tests to assess the functional
differences between available and unavailable platforms, as
well as potential associations between functional adjustments
or quality indices and platform survival time. The statistical
significancewas set at 0=.05. All statistical testswere conducted
using IBM SPSS Statistics (version 25.0).

For platforms currently accessible, we assessed the functional
adjustments by comparing intervention-related information in
real-world operations with the original publications, including
platform type, intervention methods, target population, human
resources to support interventions, communication modality,
and mood assessment and monitoring functions. The quality of
accessible platforms was eval uated based on the APA's model,
which was devel oped by the American Psychiatric Association
to assist clinicians and individuals in reviewing the risks and
benefits of app use. APA's model comprises the following 5
levels of evaluation: access and background, privacy and
security, clinical foundation, usability, and data integration
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toward the therapeutic goal. Each level contains a series of
objective indicators that address the critical standards for app
evaluation as identified by mobile health leaders [14]. The
APA's model is distinguished from other app evaluation
frameworks by its comprehensiveness, flexibility, and potential
for adoption in various contexts. This alows multiple
stakeholders to tailor the evaluation process to meet their
specific needs. In this study, we selected key indicators from
each level of the APA’'s model that were applicable to both
websites and apps to form a quality assessment checklist (see
Multimedia Appendix 2). All accessible platforms were
examined thoroughly based on this checklist by browsing the
websites and apps’ interfaces. The researchers conducting the
assessment were fully trained prior to the start of the study to
ensure that the relevant information could be accurately
extracted and interpreted. Any disagreements were discussed
until a consensus was reached.

Results

Cohort Profile

After excluding duplicates (n=4594), a total of 12,097
publications were retrieved from academic databases. A cohort
of 35 platforms derived from 53 original research papers was
established following the literature screening. A detailed
platform database can be seen in Multimedia Appendix 3. A
flowchart of platforms included for follow-up assessment can
be found in Figure 1.

Figure 1. Flowchart of platformsincluded for assessment. PND: perinatal depression.

Systematic search in databases
(n=16,691)

i

Literature screened
(n=12,097)

1 Literature removed for duplicates (n=4594)

Literature exclued after screening (n=12,044)
~ Not PND intervention platform (n=11,668)

i

35 platforms included
(from 53 literature)

I Platform screening I [ Literature screening ]

Current Status of Platforms

Of the 35 platforms supported by published literature, only 19
were currently accessible, with an average estimated operating
time of 12 years. The authors of 7 of the 16 inaccessible
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» - Reviews, conference papers, letters, protocols-only (n=259)
- No information for platform identification (n=41)
- No information for intervention details of the platform (n=76)

platforms provided the precise out-of-service time, from which
we calculated an average estimated operating time of 2.1 years.
The basic characteristics of 35 platforms can befound in Table
1
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Table 1. Basic characteristics of perinatal depression internet-based intervention platforms.
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Platforms included (N=35)

Platforms available (n=19)

Platforms unavailable (n=16)

Platform type, n

Website only 19
App only 13
Both website and app 3

Survival duration (years)

Mean 922

Survival duration, n

0-5 12
5-10 3
10-15 5
215 6

Languagetype, n

English 20

Others 12

Unknown 3
Language, n

Single 23

Multiple 9

Unknown 3

11

12.0

0

3

8Data for unavailable platforms were cal culated based on the platforms to which the author replied to the email (n=7).

Reasons Why Some Platfor ms Were No L onger
Available on the I nternet

The authors of 10 of the 16 inaccessible platforms replied to
our emails and confirmed the reasons for unavailability were
the termination of the research project (n=9) and a technology
incompatibility issue (n=1). Table 2 compared the functional
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characteristics mentioned in relevant publications for al the
platforms. Descriptive data show that nonavailable platforms
tended to focus more on antenatal populations, offer less
synchronized communication, provide less human support for
the intervention, and be more app based compared to available
platforms, although statistical analysisdid not reveal significant

differences.
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Table 2. Functional characteristics of included platformsin literature.
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Functional characteristics Platforms available (n=19), n (%)  Patforms unavailable (n=16), n (%) P value
I ntervention method >.99
Psychotherapy (CBT2 BAP, PSTC, etc) 9(474) 7(437)
Nonpsychotherapy 10 (52.6) 9 (56.3)
Target population .25
Antenatal 5(26.3) 9 (56.3)
Postnatal 9(47.4) 5(31.2)
Perinatal 5(26.3) 2(12.5)
Human support for interventions .32
Yes 11 (57.9) 6 (37.5)
No 8(42.1) 10 (62.5)
M ood monitoring and assessment .50
Yes 6 (31.6) 7(43.7)
No 13 (68.4) 9 (56.3)
Synchronous communication .24
Yes 6 (31.6) 2(12.5)
No 13 (68.4) 14 (87.5)
Platform type A1
Website only 13 (68.4) 8 (50)
App only 4(21.1) 8 (50)
Both website and app 2(10.5) 0(0)

8CBT: cognitive behavioral therapy.
bBA: behavioral activation therapy.
PST: problem solving therapy.

Functional AdjustmentsBetween Literature Evidence
and Market Operation

A total of 18 of the 19 dtill-accessible platforms adjusted their
actual functionsin the market in comparison to those reported
in the publications (Figure 2). Eight platforms maintained the
origina designs for intervention methods, while 5 platforms
introduced new methods of mood diary (n=2), mindfulness
meditation (n=2), and cognitive behavioral therapy (CBT; n=1).
Six platforms removed their original intervention features of
CBT (n=3), behavioral activation therapy (n=2), and mood diary
(n=1). Ten platforms have awider target population than what
was originaly studied. Nine platforms had human support for
intervention that differed from the original literature. Among
them, 3 platformswith no human support plannedin the origina
studies added clinicians, psychotherapists, and other
professionals in the rea-world setting; 2 platforms provided
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additional types of human support; 1 platform was intended to
provide human support but did not do so in practice; and 3
platforms changed the type of human support. Eight platforms
adapted the function of mood assessment and monitoring from
theoriginal literature, with 6 platforms adding mood assessment
and 2 platforms removing the mood assessment modulein actual
operation. The majority of platforms retained their original
communication modality, with only 4 making adjustments.
Three of these platforms removed the planned synchronous
communication, and 1 platform added synchronous mode.
Seventeen platforms ran in the same type as designed in the
origina literature, with only 1 platform adding anew operational
type and 1 switching from website to app. No statistically
significant differences were found upon further exploration of
the association between functional adjustments and platform
survival time. Additional details can be found in Multimedia
Appendix 4.
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Figure 2. Functional adjustments of available platformsin the market compared to those reported in the original publications. 7CS: 7 Cups, BAM: Be
a mom; BBCT: Babycenter; GES: Ginger Emotional Support; HSPA: Headspace; I1PA: iParent; |PK: Internetpsykiatri; MDF: Mindful-ouderschap;
MMB: Mindful Mood Balance; MMM: MammaMia; MMOM: Mindmom; MOMB: MomMoodBooste; MTUM: MUMentum; MUMB: MumM oodBooster;
NMUM: Netmums, SFMM: Strongest FamiliesManaging Our Mood (MOM); SNS: Sunnyside; UDY: Udaya; VDM: Veedamom.

Intervention
methods

Platform Name
Abbreviations

Target
population

Human support

IPK
7CS
MTUM
SFMM
MUMB
MMB
SNS
GES
MOMB
MMOM
NMUM

BBCT

1
MMM
HSPA
upy
IPA

VDM

BAM

MDF

Quality Assessment Based on APA’s M odel

Detailed results of the quality assessment of all accessible
platformsfollowing the APA’'smodel can be seenin Multimedia
Appendix 5.

Access and Background

All platforms had specific developers, including private
companies (n=5), academic organizations (n=5), and medical
health providers (n=3). In addition, there were also 6 platforms
with multiple types of developers, 5 of which were led by
academic organizations in collaboration with government,
private companies, and medical health providers respectively,
and theremaining 1 wasled by aprivate company in cooperation
with individuals that had living experience. Eleven of the 19
platformswere exclusively accessible through websites; 5 were
only delivered with apps; and 3 offered both. Two of the 8
platforms offering appswere exclusiveto either Android or iOS
devices, while 6 were available on both devices. Only 6
platforms have been updated within 6 months. Twelve of the
19 platformswere entirely free, while the remaining 7 charged,
mostly on a weekly, monthly, or quarterly basis, according to
the services, with an average weekly cost of US $14.17. Two
platforms would charge extra for personalized services on top
of the base rate.

https://www.jmir.org/2023/1/e42777
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Privacy and Security

Themajority of platformsdisclosed user-related specifications;
14 platforms included a privacy policy, and 13 provided terms
of use. A total of 16 platforms claimed that they collect, use, or
transmit users' data. |ntermsof resource use, 13 platformsused
third-party resources. Of the 19 platforms, 8 had crisis
management mechanisms, of which 5 were passive, that is, they
offered information such as helplinesto be used when necessary.
Three of them adopted active management procedures, that is,
the platforms would proactively send out alerts and offer
assistance to usersin need.

Clinical Foundation and Usability

Only 8 platforms provided research-based references. All
platforms had explicit intervention methods, with health
education (n=17) being the most commonly used, followed by
mindfulness meditation (n=6), CBT (n=5), social support (n=5),
and mood diary (n=3), respectively. A total of 13 platforms
provided users with human support during the intervention, 6
of which were given by professionals (doctors, psychotherapists,
etc), 5 by nonprofessionals, and 2 by a combination of both
sorts. Ten platforms offered users feedback. There were 10
platformsthat assessed users mood, but only 2 of them specified
the method of assessment (Edinburgh Postnatal Depression
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Scale and Patient Health Questionnaire-9). Regarding platform
engagement styles, 4 platforms used only image-text
presentation mode; 14 platforms integrated audio, video,
animation, and other forms; and only 1 platform employed
artificial intelligence technology, abeit ineffectively.

Data I ntegration Toward Therapeutic Goal

Ten platforms offered data export optionsto users. Six platforms
provided users in need with referral information, 4 of which
offered offline visits and 2 web-based visits. However, only 2
platforms were capable of directly integrating user data into
existing health care systems.

We investigated the association between quality indices and
platform survival time and found that platforms lasting over 10
years had a significantly higher tendency to use externa
resources from third partiesthan those lasting lessthan 10 years
(P=.04). However, we did not find any statistically significant
differences in platform survival time for other quality indices.
More information can be found in Multimedia Appendix 6.

Discussion

Principal Findings

With a cohort of websites and apps that have been reported in
peer-reviewed literature, we examined for the first time how
internet-based PND intervention platforms supported by
published evidence operated in the marketplace. We found that
nearly half of these platforms were no longer accessible, with
an average estimated operating time of 2.1 years. The results
are consistent with the current state of the mobile health market,
where every 2.9 days a clinical app related to depression
becomes unavailable in the App store [15]. However, unlike
platforms on the market where user engagement was one of the
most important factorsfor their sustainability [16,17], themain
reason why the platformsidentifiedin our study were no longer
available was the termination of the research project. The fact
that these platforms in literature might have never operated
outside of the research setting is a useful reminder of the
challengesin trand ating evidence-based platforms into market
implementation. Most of the still-available platforms (14/19)
have been in operation for more than 5 years, indicating that
platforms that entered the market early and survived may have
attracted a large number of users and are more capable of
retaining user engagement, whereas new platforms will face a
“red ocean” market with nearly saturated demand and will have
a more difficult time surviving. We further compared the
differences in functional characteristics between unavailable
and available platformsin the original literature and found that
unavailable platforms were less likely to use synchronous
communication and lesslikely to provide manual assistancefor
interventions. These features are often associated with a better
user experience. This suggests that the design of unavailable
platforms may not have been well-suited to the actual needs of
the market, which may have contributed to their difficulty in
surviving.

Compared with the original publications, many platforms
adjusted the core elements of the interventions in actual
operations. Changes in intervention methods were the most
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common adjustments, and the main adding features were those
that increased user engagement, such asmood diary [12,18-20],
mindfulness, and meditation [21,22]. These features are popular
methods in internet-based platforms, because not only do they
help to improve users' outcomes and experience; they are also
oftenimplemented in auser- and technol ogy-driven way without
additional human operating costs [23]. Five platformsremoved
the originaly planned psychotherapy, such as CBT and
behavioral activation therapy, probably because the
implementation of these methods requires long-term,
high-intensity investment from mental health specialists, which
isdifficult to maintain in actual operation [24]. Those platforms
that removed synchronous communication from their original
design may have done so based on similar considerations. We
also found that half of the platforms have alarger range of target
population in actual operation than what was studied in the
research scenario. This may be because a wider user base is
more conducive to improving the platform’'s market
competitiveness. Six platforms added mood assessment
functions, possibly for mood monitoring and increasing user
engagement [25]. Nine platforms have adjusted their staffing
provision for interventions, with 5 platforms adding human
support and 3 have changed the type of supporting personnel.
Thisindicated that although self-management isamajor feature
and selling point of internet-based intervention platforms,
providing a certain level of staff support may still be the
mainstream of market demand [12]. It is clear that
research-validated PND intervention platforms have continued
to evolvein response to market demand and resource limitations.
However, these adjustments may, in turn, have compromised
the proven effectiveness or feasibility of the platforms.

A thorough quality assessment of the 19 platforms currently
accessible revealed some common problems across each
dimension of the APA’'s model. Only about one-third of
platforms had been updated in the past 6 months, which is
consistent with Spadaro et al’s [11] report that focused on
platforms available in the market. Internet-based intervention
platforms that fail to maintain a high frequency of content
updates or upgrades will struggle to stay competitive in a
crowded market. For apps in particular, in addition to content
refreshing, regular software updates must be ensured to maintain
usability after updatesto iOS and Android system [26]. Another
prevalent problem among these platforms is the lack of crisis
management. Of the 19 platforms assessed in this study, 8 had
crisis management mechanisms, and only 3 of them will actively
present instance warning messages and provide help-seeking
information to users upon monitoring signs of suicidal ideation
or self-harm. Thiswill pose significant risks to both users and
the platforms, as some women with PND may have a higher
risk of thoughts or behaviors of self-harm and suicide [27].
Therefore, more efforts should be put into platform design to
establish monitoring mechanisms and provide timely and
appropriate care. Although most (16/19, 84%) platforms claimed
to collect users' data, only 10 platforms provided feedback to
users (including but not limited to mood assessment results). It
indicated that nearly half of the platforms still struggled with
inadequate user interaction, which may hamper users
engagement. The proportion of platformsthat offered data export
options to users in this study (10/19, 53%) is higher than
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Spadaro et al’s[11] finding (3/14, 21%), which may be because
platforms based on published evidence might have a higher
level of involvement of medical practitionersin the design and
operation, thus focusing more on the integration of care.
However, among the 10 platforms with data export services,
only 2 integrated users data into the health care system,
suggesting that, though the importance of integrated care is
recognized by researchers, itstrandation into practiceis patchy.
Previous studies showed that platforms available in the
marketplace often lack quality evidence [10,11]. In this study,
even though scientific evidence was readily available, lessthan
half (8/19, 42%) of platforms actively mentioned relevant
research evidence to support their operations.

Limitations

This study has some limitations. Although this paper did not
include a systematic review, we employed a systematic search
processto identify eligible platforms. We were unableto obtain
detailed information on platforms between literature publication
and our evaluation (eg, how many times the platform has
adjusted its functions and when the adjustments occurred). But
in contrast to previous studiesthat only took snapshots of market
available apps, this study provided a longitudinal perspective

Zeng et d

by focusing on a cohort of internet-based platforms supported
by peer-reviewed literature and tracking their real-world status.
This study did not examine subjective indicators of quality,
such as ease of use. However, we have conducted a
comprehensive, objective quality assessment of all platforms
based on the APA’s model to obtain a complete understanding
of the quality of internet-based platforms.

Conclusions

Internet-based intervention platforms for PND are in a period
of rapid development, but this study shows that many
evidence-based platforms have poor sustainability in the
marketplace. Despite a variety of functionality adjustmentsin
actual operation, most platforms still had quality concerns that
were not discussed in the research design phase. The ultimate
goal of intervention platform development isto beimplemented
in the real world. It is clear that feasibility or effectiveness
studies within the research context alone areinsufficient for this
goal. Further research from the perspective of implementation
science would be required to evaluate the long-term
effectiveness of the platform in a real-world setting, identify
the barriers and facilitators of the implementation, and inform
platform design in the future.
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Multimedia Appendix 5

Quality assessment of internet-based perinatal depression intervention platforms against the American Psychiatric Association’s
model (n=19).

[DOCX File, 33 KB-Multimedia Appendix 5]

Multimedia Appendix 6

The associations between quality indices and survival time of internet-based perinatal depression intervention platforms (n=19).
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