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Abstract
In this review, we aim to summarize research findings and marketplace apps for women with perinatal mood disorders with 
the goal of informing clinicians and patients about current risks and benefits, as well as proposing clinical implementation 
advice and a harmonized agenda for both academic and industry advancement in this space. Multiple searches were run of 
academic databases in 2018–2020, examining literature on mobile apps for peripartum mental health. Multiple searches were 
also run of the iOS and Android app stores in 2019 and 2020, looking at apps for peripartum mental health. Results were 
compared within the academic dataset as well within the commercial app dataset; the two datasets were also examined for 
overlap. The academic search results were notable for small sample sizes and heterogeneous endpoints. The app store search 
results were notable for apps of generally poor quality (as assessed by a modified Silberg scale). Very few of the mHealth 
interventions studied in the academic literature were available in the app store; very few of the apps from the commercial 
stores were supported by academic literature. The disconnect between academically developed apps and commercially avail-
able apps highlights the need for better collaboration between academia and industry. More collaboration between the two 
approaches may benefit both app developers and patients in this demographic moving forwards. Additionally, we present a 
set of practice guidelines for mHealth in perinatal psychiatry based on the trends identified in this review.

Keywords  mHealth · Digital mental health · Perinatal mental health

Introduction

Perinatal mental health has become an area of increasing 
interest in the past several years. Robust evidence has dem-
onstrated the elevated prevalence of mental illness in the 
perinatal period, with postpartum depression affecting up 
to 1 in 7 women (Osborne et al. 2015). Perinatal anxiety, 
mania, and psychosis further increase the prevalence and 
burden. The myriad consequences of undertreated perinatal 
mental illness are well documented, including impaired fetal 
development, impaired maternal–fetal bonding, and difficul-
ties for offspring later in life (Bansil et al. 2010; Field et al. 
2006; Beebe et al. 2008; Glover et al. 2010; Murray et al. 
2003). Perinatal illness also has the potential to be associ-
ated with mortality; suicides account for 1 in 5 perinatal 
deaths (Lindahl et al. 2005), and postpartum psychosis is 
associated with up to a 4.5% risk of infanticide (Brockington 
2017).

Despite this acute need for services, today it remains 
challenging for women in the perinatal period to access 
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mental health care. While more focus has been placed on 
the importance of screening in this population, only about a 
quarter of those who screen positive are actually connected 
with treatment resources (Stuart-Parrigon and Stuart 2014). 
This need for mental health care has only increased during 
the COVID-19 pandemic (Czeisler et al. 2020). Given the 
prevalence and impact of perinatal mental illness, as well as 
the lack of resources, there is a need for innovative solutions 
to increase access to information, resources, and care.

Mental health smartphone applications offer a solution 
given their increasing prevalence as well as ability to both 
assess patient status in addition to offering interventions. 
Today, smartphone prevalence rates among women in the 
USA are around 79% and above 90% for women ages 18–49 
(Pew 2019). Through surveys, smartphones can capture 
traditional scales like the EPDS and through sensors can 
also capture data related to activity, sleep, energy etc. This 
real-time data offers a novel window in perinatal mental 
health that allows understanding of how both the environ-
ment and temporal dynamic impact clinical state. Finally, 
there are already thousands of mental health apps available 
today offering on demand psychoeducation, therapy skills, 
and other resources that are easily accessible. This access 
combined with potential for novel data capture and interven-
tions presents a new opportunity to not only expand access 
to evidence-based care but also quality of that care.

However, this potential has not yet been fully realized in 
many fields of mental health. Reviews of research on gen-
eral depression, anxiety, and substance use have examined 
the research evidence for mental health apps and found the 
current evidence does not support recommending them for 
routine clinical use (Lecomte et al. 2020; Connolly et al. 
2020). In terms of the marketplace and app stores, increas-
ing research suggests that apps available to consumers are 
often untested (Larsen et al. 2019) and may present privacy 
risks that may expose sensitive mental health data (Huck-
vale et al. 2019. For example, in January 2021, the period 
tracking app, Flo, settled Federal Trade Commission alle-
gations that the company inappropriately shared the health 
information of users (FTC 2021). Preliminary evidence has 
shown that women in the perinatal period are likely to use 
mobile devices to access health-related information (Osma 
et al. 2016), suggesting that perinatal mental illness may be 
an area well-suited to digital mental health interventions. 
Recent reviews have examined the research in the perinatal 
app space (Dol et al. 2020; Hussain-Shamsy et al. 2020; 
Chan and Chen 2019), and one review in 2017 investigated 
the commercial apps available to patients (Zhang et al. 
2017). However, no recent reviews have examined both the 
marketplace offerings and the clinical evidence, to provide a 
complete picture both of the evidence for apps in this space 
as well as the quality of apps which are available to consum-
ers. In this review, we aim to summarize research findings 

and marketplace apps with the goal of informing clinicians 
and patients about current risks and benefits, as well as pro-
posing clinical implementations advice and a harmonized 
agenda for both academic and industry advancement in this 
space.

Methods

This systematic review was conducted in accordance with 
PRISMA guidelines (Moher et al. 2009).

Search methodology

We conducted searches of the academic literature and app 
stores.

Three separate systematic searches were conducted in 
order to understand how this space is evolving in terms of 
academic literature. The first was a systematic search of elec-
tronic academic databases including CINAHL, EMBASE, 
Health Business Elite, PsycInfo, PubMed, and Web of Sci-
ence. The initial search was conducted on August 16, 2018, 
the second on October 21, 2019, and the third on October 
22, 2020. Similar searches were run on all 6 databases, with 
slight changes in wording and formatting as indicated for 
the different search programs. One example search is that 
which was run through EMBASE, which was searched for:

(“software”/exp OR “software” OR “computer code” 
OR “mobile application”/exp OR “mobile applica-
tion”) AND (“perinatal depression”/exp OR “perinatal 
depression” OR “postpartum depression” OR “ante-
natal depression”/exp OR “antenatal depression” OR 
“peripartum depression”)

Two searches of the app stores were conducted in order 
to understand how this space is evolving in terms of the two 
most commonly used mobile app stores in the USA: the 
Apple App Store (iOS) and the Google Play store (Android). 
Searches were performed in April 2019 and July 2020. These 
store searches were based off of the database searches and 
involved the following keywords for the Google Play store:

“postpartum depression OR peripartum depression 
OR antenatal depression OR postnatal depression OR 
perinatal depression”

The Apple App Store did not allow for advanced or 
Boolean searching; it was thus searched for “postpartum 
depression.”

Study and app selection

The primary inclusion criteria were type of technology 
(mobile app), target time period (perinatal, allowing for up 
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to a year postpartum in order to ensure maximum capture), 
and target condition (mood disorders). For academic results, 
if the publication did not primarily focus on the relevant 
technology type, target time period, and target condition, 
it was excluded. Results which were not in English, con-
ference abstracts, and dissertations/theses were excluded. 
Results which described Internet-based but not mobile-app 
interventions were excluded in order to focus this review 
on mobile apps in particular. Results which described in-
office interventions, e.g., interventions in which patients 
are handed a tablet while in the office waiting area, were 
excluded as they were deemed to be fundamentally in-office 
interventions aided by technology, rather than strictly mobile 
interventions in and of themselves. Only primary literature 
was included; reviews were excluded. Research regarding or 
apps including monitoring or screening only, with no direct 
intervention, were excluded. Of note, this review did evalu-
ate some studies in which mHealth apps which were initially 
built for a general population were tested in this specific 
population (for example, see Baumel et al. 2018).

For the academic database searches, a total of 375 results 
were returned. For the app store searches, a combined total 
of 1141 results were returned in the 2019 search; a total of 
475 results were returned in the 2020 search. Results were 
manually reviewed by one of the authors to determine if they 
met inclusion criteria. Disputes were resolved by consensus 
of all. For academic database results, both abstract and full 
text were reviewed.

Some results from the commercial searches focused on 
general peripartum wellness, including but not limited to 
peripartum depression. Within this category, purely infor-
mational apps were excluded, but apps with any interven-
tion were included. For app store results, free apps were 
downloaded. Apps which had a download cost were assessed 
based on information available outside the paywall, includ-
ing sample photos, description, and links to the developer’s 
website when available. This mirrors the realities of how a 
consumer or clinician can evaluate these apps today.

Analysis of information

Data was collected by manual coding of individual charac-
teristics. The relevant characteristics of academic publica-
tions and apps, respectively, were decided in advance.

Among the academic publications, risk of bias was 
assessed via the Cochrane EPOC Group Risk of Bias tool 
(Cochrane 2017). An academic risk of bias tool was not 
appropriate for assessing the app store results, as the major-
ity of these apps did not cite studies reviewing their efficacy 
(see Supplemental Table 1).

Academic publications were assessed based on a series 
of predetermined criteria aimed at evaluating transparency, 
methodology, accessibility, and information quality. Data 

points included the type of publication and whether it was 
peer-reviewed; target condition and sample size; funding 
source; mobile app platform and cost; target outcomes and 
study findings; length of follow-up; and date of publication. 
For the full list of data points assessed, please see Table 1.

Mobile apps were assessed on criteria based on a modi-
fied Silberg scale (Griffiths and Christensen 2000), a set of 
criteria for assessing the information quality of digital health 
smartphone applications. Categories which are assessed 
include authorship, attribution of information sources, dis-
closure, and currency. In addition to the Silberg scale cri-
teria, the apps were assessed by whether the app cited any 
data supporting its use; whether the app had any connection 
to academia; overall methodology; target of the app; trans-
parency around what can be done with user data; and cost 
to download. Overall, the app assessments were aimed at 
evaluating transparency, methodology, accessibility, and evi-
dence basis. For the full list of data points assessed, please 
see Table 2.

The collected data was analyzed using descriptive 
statistics.

Results

Academic database result characteristics

A total of nine academic publications were included. All 
publications were peer-reviewed. Target conditions included 
peripartum, antepartum, and postpartum depression and 
anxiety. Some studies looked at specific groups within 
the larger target conditions including first-time parents, 
at 3–6 months postpartum, and during inpatient stay. The 
sample sizes were small with 67% studying less than 100 
participants (n = 6), and only 11% with over 500 participants 
(n = 1). They also had relatively short length of follow-up; 
only 1 study had 12-month follow-up and the rest (89%) had 
less than 2-month follow-up (n = 8).

The academic publications focused mostly on the use 
of intervention-based apps (n = 5), including ones utilizing 
mindfulness (n = 1), CBT (n = 1), nurse-led interventions 
(n = 1), attention bias modification training (n = 1), and 
educational and motivational material to increase physical 
exercise (n = 1). Many also focused on apps utilizing edu-
cation (n = 4). Other studies provided peer support (n = 1) 
and symptom tracking (n = 1). All of the studies measured 
at least one of the outcomes via various scales, with most 
popular being EPDS (n = 7). Other scales were used such as 
PHQ-9, GAD, and Beck depression and anxiety inventory. 
One study measured salivary cortisol and ERP (event-related 
potential on EEG) to threat cues. Forty-four percent showed 
evidence for the intervention (n = 4), 22% showed mixed 
evidence (n = 2), 22% showed no significant change (n = 2), 
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and 11% showed no difference with control (n = 1). Forty-
four percent (n = 4) studied apps also found in the app store, 
though one was not in English. Unfortunately, none of these 
apps was found in the initial application search.

App store result characteristics

A total of 12 apps were included. When comparing the iden-
tical searches run in April 2019 and July 2020, only one app 
appeared in both searches. Two of the apps included in the 
initial search were no longer available on the app store by 
the second iteration of search 1 year later. Interestingly, 5 
apps which appeared in the 2019 search did not appear in the 
identical search run in 2020, but when searched manually by 
app name, were found.

The most common target conditions of these apps were 
postpartum depression (n = 7) and postpartum anxiety (n = 2) 
with some emphasizing general postpartum wellness (n = 3). 
Two apps were targeted towards obstetric providers, while 
the rest were targeted towards patients. The apps focused 
mostly on education (n = 9), though some also utilized 
assessment (n = 2), tips (n = 4), tracking (n = 2), support 
(n = 2), CBT (n = 1), and community resources (n = 1).

Seventy-five percent of apps (n = 9) scored less than 5 on 
the Silberg scale, with the highest score being 7 (n = 2) out 
of a possible score of 9. Less than 30% of the apps (n = 2) 
had any supporting research. Of those, one of the apps 
referred to research; however, details were not provided and 
the other referred to research for the recommendations made 
in the app, but not for the app itself. Only 25% of apps (n = 3) 
cited their sources and one of those cited only some of its 
sources. Three apps provided funding sources, of which one 
app provided only partial funding data. Regarding users’ 
data, 66% of apps (n = 8) did not specify what they did with 
user data.

Discussion

In this review, we examined both the academic literature 
and commercial app stores for mobile health interventions 
targeting perinatal mental health. We found little overlap, 
either in terms of actual apps (n = 1) or research findings 
put into practice, between the academic and the commercial 
approach to this field. In terms of quality, both the academic 
literature and commercial offering remained low quality; 
there were not substantial changes between timepoints cap-
tured in our data collection.

Focusing on the app stores, of the 12 apps included in 
this review, only one cited research supporting that app; 
another referenced said evidence but did not provide details. 
Four out of the 12 apps indicated some connection to aca-
demia. Taken together, these two trends (very little academic Ta
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involvement for commercial apps, and very little commer-
cial availability for academically developed apps) suggest a 
concerning disconnect between the academic approach and 
the commercial approach to the digital mental health space 
in this population. We found that even finding apps on the 
commercial marketplace was not simple, as four of the arti-
cles described apps which were available when searched for 
by name but did not appear in our survey of the app stores. 
When considering the patient population, we modeled our 
search terms (e.g., “postpartum depression”) after what we 
believe real patients would type into the app store when 
searching for resources. Therefore, there is some question 
as to whether apps which exist in the store but are not easily 
found can be considered as resources available to the aver-
age patient.

Apps were assessed based on a number of criteria, 
including a modified Silberg scale (Griffiths and Chris-
tensen 2000), which is a tool to evaluate the quality of digi-
tal health information. Of the 12 apps in this study, only 
three specified the source of their funding. In the initial 
search of the app stores in 2019, only one of the apps (14%) 
commented on what was done with user data (another app 
stated that it “may collect anonymous usage data” but did 
not clearly state what was done with that data). In contrast, 
when the search was run again a year later, 4 out of 12 
(33%) specified what they did with user data, which may 
suggest a positive trend towards more transparency around 
data use. Overall, these apps provided little of the data nec-
essary for users to make an informed decision about the 
app’s quality. Also worthy of note are the apps which were 
not included in this analysis. Of the results from search-
ing “postpartum depression” in the Android app store in 
2020, 9% (n = 22) were not related to mental health at all. 
Of those, more than half were fitness apps, promising faster 
ways to lose baby weight. While physical activity can help 
reduce the burden of depressive symptoms, the focus on 
body image and messaging of these apps is troubling, par-
ticularly in this context.

Moving from the app stores to the academic literature, 
studies reported generally showed positive findings; how-
ever, these studies measured a wide range of heterogeneous 
outcomes, precluding broad statements about either efficacy 
or usability. The utility of these studies was also limited by 
small sample sizes, with only three studies including more 
than 100 participants, limiting the generalizability of these 
results to a larger population. The number of studies with 
positive findings, however, does offer some evidence for the 
feasibility of mHealth interventions as an approach to this 
population.

In terms of trends across time in both the academic and 
app marketplaces, we found little substantial change. When 
the same searches were run in the app stores in 2019 and 
2020, only a single app appeared in both the initial and the 

repeat search, despite using the same search terms. A sec-
ondary analysis revealed that five apps from the initial search 
results were still available in the app stores, but no longer 
appeared as results of the same search, while two apps from 
the initial set were no longer available in the app store. This 
suggests changes in the search algorithms of the app stores 
themselves, as well as turnover in app availability, which 
may pose limitations for systematic research in this area. 
In the academic dataset, a number of new studies appeared 
in the literature between the initial and the final academic 
search, suggesting that research in this area is ongoing, but 
overall quality of studies did not improve.

These findings are in line with prior results. Other studies 
have investigated the academic literature (Dol et al. 2020; 
Hussain-Shamsy et al. 2020; Chan and Chen 2019) and 
also found nascent results, with our study covering 15 to 
28 months past these. Prior research on the commercial app 
space (Zhang et al. 2017) also found evidence of limited 
quality apps, which we confirm has not greatly improved 
even 3 years later.

Like all reviews, there are several limitations which must 
be considered. The heterogeneity of the outcome measures 
and app tools used in the academic literature make it difficult 
to draw generalizable conclusions about mHealth for this 
population. Another limitation of this study at the review 
level is that the iOS and Android app stores do not allow for 
nuanced searching, raising the possibility that relevant apps 
are commercially available but were not included in this 
search (and indeed several apps which appeared under this 
search initially were no longer found under the same search a 
year later, despite still being in the app store). However, one 
goal of this review is to assess the apps which are available 

Prac�ce Guidelines for mHealth and Perinatal Psychiatry 

Be though�ul about scales and measurements 
Is this scale evidence-based? Is it the right measurement 
tool for my pa�ent (for example, PHQ-9 vs EPDS?) 

Ask ques�ons about privacy and security 
Does this app specify what it does with user data? What 
informa�on does it request? 

Watch for predatory apps in this space 
For example, many apps which appear under 
“postpartum depression” may actually be weight-loss 
apps 

Review the evidence 
What are the recommenda�ons made in this app? What 
is the basis for those recommenda�ons? 

Discuss with your pa�ent: what are the benefits of this app that 
make it worth the risk to my privacy? 

Could the same effect be achieved another way (on 
paper, or through a secure EMR)? 

Fig. 1   Practice guidelines for mHealth and perinatal psychiatry
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to consumers; therefore, we argue that this is actually a 
close approximation of the search that a consumer would 
run when searching for an app of this type. Future research 
may benefit from an investigation of what real-world women 
search for when seeking out perinatal mental health support 
in these settings.

Conclusions

Based on the findings of this review, the authors have devel-
oped a set of practice guidelines for perinatal psychiatrists. 
These guidelines are intended to empower physicians to 
thoughtfully interact with the apps in this space and are 
based on the evidence highlighted in this paper (see Fig. 1). 
Ideally, this tool can be used by patients and providers 
together, to guide conversations about specific apps and 
whether they may be appropriate for that patient’s needs. 
While the space remains nascent, understanding its limita-
tions and being able to explore those with patients is a criti-
cal skill today, as more and more patients are interested in 
digital mental health tools.

The disconnect between academically developed apps 
and commercially available apps highlights the need 
for better collaboration between academia and indus-
try. The academic approach, as shown in this review, 
has the advantage of a basis in evidence and rigorous 
measurements, but many of the apps developed by aca-
demia don’t make it to consumer-facing platforms. The 
industry approach has an advantage at getting new apps 
into consumers’ reach, but would benefit from a more 
evidence-based approach to both the tips provided in 
these apps and to the interventions themselves. More 
collaboration between the two approaches may benefit 
both app developers and patients in this demographic 
moving forward.
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