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Abstract

Background Racial disparities persist with respect to breastfeeding. The use of health e-technology is increasing, with promise
for a role in improving breastfeeding outcomes.

Objective We undertook a scoping review of both individual breastfeeding apps and the literature on breastfeeding apps to map
the available evidence on app-based breastfeeding support for African-American mothers.

Design A systematic search of online databases identified 241 English language papers published on or before June 2020 that
included e-technology in support of breastfeeding. We included those that (1) described individual human subjects research
studies utilizing any research design, (2) described app-based breastfeeding support, and (3) could be pertinent for African-
American mothers, and assessed for inclusion and relevance for this population. We also searched app stores for breastfeeding
apps, and evaluated features with a rubric. Our aim was to identify if gaps exist relative to breastfeeding support for African-
Americans.

Results Of the 15 publications meeting inclusion criteria, 9 focused on app development, 4 examined user experience, and 3
examined breastfeeding outcomes with use of an app (one study overlapped categories). The percentage of African-American
participants ranged from 100% (2 studies) to none (7 studies); 3 studies (20%) focused on African-American mothers’
breastfeeding experience. Of 77 apps that met inclusion criteria, just one was both breastfeeding-focused by content and targeted
for African-Americans by picture predominance.

Conclusions The quality of studies was generally high and many included African-American participants, but research focused
on breastfeeding apps specifically for African-American mothers/parents is limited, creating a meaningful gap in the literature.
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Background

Breastfeeding is recommended as the optimal infant feeding
method by multiple national and international professional
organizations [1-3]. Population-wide exclusive breastfeeding
through six months, with continued breastfeeding after intro-
duction of complementary feedings at that time, remains an
elusive goal, and racial disparities are persistent with respect
to initiation, continuation, and exclusivity of breastfeeding
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[4]. For example, rates of breastfeeding initiation and of any
breastfeeding at 6 and 12 months are almost ten percentage
points lower for African-Americans than for the US popula-
tion as a whole (73.7% vs. 84.1%, 47.8% vs. 58.3%, and
26.1% vs. 35.3%, respectively) [4]. Benefits of breastfeeding
for women include reduced risk of breast and ovarian cancer,
type 2 diabetes, and cardiovascular disease [5]. Benefits of
breastfeeding for infants are evidence-based in both develop-
ing and developed countries, and include reduced all-cause
mortality, reduced infectious disease frequency and severity,
and reduced risk of sudden infant death syndrome [6].
Breastfeeding benefits are dose dependent, wide-ranging,
and persist throughout the life course, increasing the urgency
to achieve racial equity by improving breastfeeding rates for
African-Americans and other minorities [7].

Smartphones, now widely used by the general population,
may provide a way to address these inequities. About 96% of
Americans own a cell phone and 81% own a smart phone [8].
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Racial disparities with respect to smart phone ownership are
limited (80% of African-Americans own a smart phone), al-
though both income and education disparities exist, with just
71% of those with income < $30,000 and 76% of those who
are not high school graduates owning a smart phone [8].
Access, use, and dependence on smartphones are increasing
in the US [8]. “E-health” refers to health sector use of digital
information technologies, and “m-health” is e-health use of
mobile technologies including smart phones, tablets, and
wearable devices. There is hope that m-health will improve
population health [9], alongside concern that racial and social
disparities could be widened through application of these tech-
nologies [10]. Systematic reviews have called for improved
methods of evaluating quality and effectiveness of mobile
phone applications [11], including for research-testing of ap-
plications to promote breastfeeding [12, 13].

Given known racial inequities with respect to breastfeeding
rates [4, 7], and informed concern for equitable application of
m-health technologies [10], the present study undertakes a
scoping review of breastfeeding apps and of research on
breastfeeding apps to determine the extent to which any are
specifically focused on the needs of African-American
mothers. Our research questions were (1) is there evidence-
based literature on breastfeeding supportive apps that are di-
rected toward African-American mothers, and (2) are there
commercially available breastfeeding apps focused on the
needs of African-American mothers? We sought to identify
and map the available app-based breastfeeding support for
African-American mothers to ascertain if gaps exist for this
specific population. We chose this broad approach because
much of e-health exists beyond published literature. The over-
arching goal of this scoping review is to pave the way for
evidence-based m-health approaches that promote
breastfeeding equity.

Methods
Review of Articles

A systematic search was conducted for this scoping review. In
June 2020, the databases EBSCO CINAHL, Ovid PsycINFO,
PubMed Medline, and Elsevier Scopus were searched for the
concepts of breastfeeding and mobile communication or ap-
plications. Search filters included the English language and
the year 2000 to the present. Database controlled vocabulary
and text word or title or abstract, or keywords with synonyms
were used to generate search strategies. See Appendix 1 for
details of each search and filters applied. Articles (n=360)
were exported into a Covidence database for evaluation and
two authors reviewed full text to determine eligibility, as de-
scribed below.
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After removal of 119 duplicate studies, 241 peer-reviewed
full texts in English language were reviewed for relevance, as
depicted in the PRISMA diagram (Fig. 1), using inclusion and
exclusion criteria. Relevant articles met the following inclusion
criteria: (1) each described individual human subjects research
studies utilizing any research design, (2) focused on app-based
breastfeeding support, and (3) could be pertinent for African-
American mothers. Articles that met exclusion criteria were
either searched (systematic reviews) and placed in Appendix
2 for reader reference or discarded. Exclusion criteria follow
here. Systematic reviews and meta-analyses (n=15) were
searched for additional relevant articles, and are referenced in
Appendix 2. Articles that directly reviewed infant feeding apps
(n=4) were removed and are listed in Appendix 2. Articles
examining (1) the use of SMS alone (short messaging service:
a system that enables mobile phone users to send and receive
text messages) for breastfeeding support or promotion (n=11)
or (2) breastfeeding apps for unidimensional purposes (e.g.,
breastfeeding and alcohol intake only) (n=4) were excluded
and are also listed in Appendix 2. Articles which were news
reports rather than original studies, that described a single
breastfeeding app without relevant outcomes, that described
protocols or were only available as an abstract were excluded.

The remaining 15 articles were sorted into three categories,
defined organically as article review proceeded: (1) Studies of
the effect of a breastfeeding app on a defined breastfeeding
outcome, (2) studies of the user experience with a breastfeeding
app in which outcomes were related to characteristics of the
app, and (3) studies of the process of breastfeeding app devel-
opment. For each identified article, the following descriptors
were abstracted: the setting (city, state if relevant, country),
the study design and purpose, participants (number and race/
ethnicity if described), outcome measures and assessment tools
used, study results, and study conclusions (Tables 1, 2, and 3).
We specifically sought to identify those studies in each group-
ing that were focused predominantly on African-American
mother-infant dyads, described as all (100%), most (>50%),
some (1—< 50%), none, or information not available.

Review of Apps

We sought to identify apps that included breastfeeding sup-
port and were specifically relevant to African-American
mothers. Our three inclusion criteria were broad and aimed
at identifying any potentially relevant apps: we searched in
the App Store (Apple) and Google Play Store for all apps
(1) intended for parents, (2) focused on infant care generally
or breastfeeding specifically, and (3) that were either free or if
at cost, able to be accessed without charge. All others were
excluded. We created a data extraction tool (available in
Appendix Tables 5 and 6) that included the app goal (general
baby care vs. breastfeeding specific support), technical aspects
(cost, compatibility, app store rating, advertising presence, or
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Fig. 1 Scoping review systematic

search process

360 studies imported for screening
(EBSCO CINAHL, Ovid PsycINFO, PubMed
Medline, and Elsevier Scopus)

I EEEEEE— ‘ 119 duplicate studies removed ‘

v

‘ 241 studies screened ‘

> ‘ 194 studies did not meet inclusion criteria ‘

v

‘ 47 full-text studies assessed for eligibility ‘

l—* ‘ 32 studies were excluded ‘

‘ n =15 studies included for review ‘

sponsored information), sharing ability (picture posting and
social media or health provider linking ability), target audi-
ence (demographic characteristics by picture or description),
breastfeeding-relevant content and features, and any features
that normalize formula feeding (such as icons). We qualita-
tively described common features, unique features, and any
novel approaches. Finally, we sought to identify if any app
was both (1) breastfeeding supportive and targeted, and (2)
clearly intended for African-American mothers as judged by
relevant pictures and resources links.

Results
Articles

App Development Nine articles [14-22] including a total of
378 participants described the development or pre-
development of a breastfeeding app (Table 1), of which 7 were
conducted in the United States (US) and 2 in Australia. Focus
groups, interviews, surveys, and prototype “walk-throughs”
were the main study approaches; participant engagement fo-
cused on usability, desired features, and information. Two
studies included only African-American participants, 3 in-
cluded some (< 50%), and the remainder included none. Of
the 2 studies with 100% African-American participants, one
reported that study participants wanted to see more women
who looked like themselves on the breastfeeding pages of the
app [14], while the other found that participants were mixed
about the potential appeal of an m-health app specifically for
the African-American community [20].

User Experience Four articles [23-26] including 137 partici-
pants examined the user experience for breastfeeding apps, of
which 2 were conducted in Australia [24, 26], one in Thailand
[25], and one in the US [23]. Study approaches combined

open-ended questions or interview with Likert descriptors
and usage quantitation to assess utility and usability of
breastfeeding apps. Participants were asked to comment on
features such as daily logging and tracking for feedings and
other actions, a daily diary, ease of navigation, quality of in-
formation, and perceived usefulness. In the US-based study, 9
participants (15% of the study cohort) were African-
American, while none (or not noted) was included in the
Australian and Thai studies. Studies reported a range of user
experiences from very helpful to burdensome, time-
consuming (for using/navigating tracking features), and tech-
nically difficult. No comments or outcomes were specifically
attributed to the African-American participants.

Breastfeeding Outcome Three studies [26-28] including 350
participants examined the effect of a breastfeeding app on
breastfeeding outcomes, including any and exclusive
breastfeeding at time points ranging from immediately post-
partum to 6 months postpartum. Breastfeeding intention and,
in one study, infant feeding attitudes were measured using
validated self-reported health scales. Two studies took place
in the US [27, 28] and one in Australia [26]; the US studies
included, respectively, some (15%) and mainly (94%)
African-American mothers. All concluded that the studied
breastfeeding app was likely helpful and that additional study
was needed. The study enrolling mainly African-Americans
used apps featuring images of African-Americans and was
aimed at this population.

Of the 15 relevant studies, one was represented in both the
user experience and breastfeeding outcomes categories [26],
and another study was represented in separate publications in
these two categories [23, 27]. Overall, the proportion of
African-American participants in these studies ranged from
100% (2 studies) to none (7 studies); 5 studies included any
African-American participants and one did not report demo-
graphic information. Three studies were specifically aimed at
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the breastfeeding experiences of African-American mothers:
two focused on development of a population-specific
breastfeeding app and one tested breastfeeding outcomes with
use of an app.

Apps

Of 77 apps that met study inclusion criteria, 58 (75%) were
breastfeeding specific and 19 (25%) included other topics
and had breastfeeding information in the context of general
infant care (details in Appendix Tables 5 and 6, summary
presented in Table 4). The majority of apps 65 (84%) were
free; 11 (14%) had a free version with cost for additional
features such as consultation, additional information, or
advertisement-free content. Most (39, 51%) were both
iPhone and Android compatible, 35 (45%) were iPhone
compatible only, and 3 were Android only. The mean rat-
ing for the 72 rated apps was 4.3 (range 2.7-5.0, median—
4.6), though the total number of reviews per app ranged
widely from 3 to >200,000. Half (35, 45%) had no adver-
tising, and for 11 (14%) we were unable to determine due
to limited access without payment. Twenty-nine apps
(38%) had a function to share with a partner, synchronize
across phones or export data, 39 (51%) did not, and for 9
(12%) this could not be determined. Just 8 apps (10%) had
built in linkage to external social media (e.g., Facebook),
linkage to an app-specific forum or community of mothers
(internal social media), or ability to connect to a health
provider/lactation specialist, and for 10 (13%) linkage
could not be assessed.

The main audience per search inclusion criteria was
mothers, and targeted race/ethnicity was deduced from pic-
tures and emojis within the app. Of all apps, the majority
(47, 61%) had pictures and emojis solely representing
white infants and mothers, fewer (10, 13%) included di-
verse races/ethnicities (defined as 2 or more images
representing 2 or more races/ethnicities), one had only
African-Americans pictured, one had solely images best
interpreted as Asian, and the remainder had no images.
Forty-six apps (60%) provided the ability to personalize
by adding pictures of one’s own infant. Breastfeeding in-
formational content was available on 28 apps (36%) either
directly or through linking to additional sites. Seventeen
apps (22%) used only a bottle icon to indicate feeding in
general, with no separate breastfeeding or breast milk icon.
Most apps (58, 75%) included functions to track or log
infant feedings. Unique potentially parent-friendly features
on several apps included hands-free and stopwatch features
to time feeds that ran even during other phone uses, em-
bedded videos demonstrating breastfeeding technique, di-
ary features and logging for maternal mood and nipple
changes, embedded forums that turned the app into a social
media site for users, and motivational messaging features.

@ Springer

Table 4  App features summary

Features. Apps (n="T7)
Content

General infant care 19 (25%)

BF-specific 58 (75%)
Compatibility

iPhone 35 (45%)

Android 3 (4%)

Both 39 (51%)
Cost

Free 65 (84%)

Paid 12 (16%)
Rating

Greater than 4 63 (82%)

Less than 4 9 (12%)

Not rated 5 (6%)
Advertising or sponsorship

Yes 31 (40%)

No 35 (45%)

UD 11 (14%)
Sharing or exporting

Yes 29 (38%)

No 39 (51%)

uD 9 (12%)
Links to social media/provider

Yes 8 (10%)

No 59 (77%)

UD 10 (13%)
Target population (stated)

Moms/mothers (any) only 30 (39%)

Parents (or mom and partner) 34 (44%)
Target population (pictures)

White only 47 (61%)

Black/AA 1 (1%)

Asian 1 (1%)

Hispanic 0

Racially diverse 10 (13%)

UD, undetermined (app was inaccessible due to cost or phone
incompatibility)

In summary, of the 77 apps reviewed, we identified one
app that was both breastfeeding-focused and targeted for
African-Americans as assessed by picture predominance.

Discussion
We completed a scoping review that included scientific

articles describing individual any-design human subjects
research that focused on app-based breastfeeding support
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pertinent for African-American mothers. We identified 15
relevant articles, of which just three (20%) included either
mainly (=50%) or all African-American participants and
were specifically aimed at the breastfeeding experiences of
African-American mothers. This result suggests a knowl-
edge and research gap in the literature exists that represents
a racial health disparity: we would expect a larger propor-
tion of dedicated research given the current racial gap in
breastfeeding rates between non-minorities and African-
Americans.

We also reviewed current iPhone and Android infant feed-
ing apps for relevance to African-American mothers. Of the
77 infant feeding apps reviewed, only one app was both
breastfeeding-focused and targeted toward African-
Americans as assessed by picture predominance. This finding
suggests there is also a racial disparity and gap in the consum-
er market, since 12.7% of the US population is African-
American [29]. We conclude that there are meaningful racial
disparities in both scientific research and consumer product
availability with respect to breastfeeding supportive apps for
African-American mothers.

Five systematic review articles [11, 30-33] on the topics of
e-technology noted that a broad variety of different e-
technology and m-health products were available beyond
apps. Reviews concluded that improved standards and vali-
dated methods of evaluating e-technology products are need-
ed [11], that improved interactivity with the mother and ability
for greater content personalization is desirable [31], and that e-
health systems often do not involve important stakeholders
such as partners [33]. One systematic review of multiple types
of e-health applications that included texting, SMS, and web-
based programs with electronic prompts (16 studies, 5505
participants), but excluded phone apps, concluded that certain
breastfeeding outcomes (e.g., breastfeeding initiation) signifi-
cantly improved over the spectrum of different applications
[30]. None of the reviews addressed the issue of participant
race or ethnicity.

Among four reviews of breastfeeding apps, three did not
consider the race/ethnicity of the intended audience [13,
34-36]. However, Sidhu et al. created a “diversity score,”
and viewed pictures on the 13 (of 41 apps reviewed) that
provided educational breastfeeding content. They counted
48 total pictures of breastfeeding dyads, of which just 6
(12.5%) were of a non-white woman and infant. The authors
concluded “few apps...promote breastfeeding self-efficacy...
and educational content with images of diverse caretakers...
those from minority...groups, have limited options when
selecting a breastfeeding app” [35]. This conclusion aligns
fully with our findings from the breastfeeding app review
conducted here.

Our scoping review has limitations. The total number of
articles identified that met criteria for review was just 15, so
the number of relevant publications limits the review.

Although we combined actual app review with article review,
it is possible that we missed ongoing work or apps outside the
published literature or the mainstream app stores. To mitigate
this, we searched publicly accessible websites of organiza-
tions that specifically support breastfeeding for African-
American women, but this method of search cannot be con-
sidered systematic and did not in fact yield any additional apps
or research.

This scoping review has clinical implications for health
providers. Practitioners can use this information to focus
their breastfeeding guidance for African-American
mothers. Understanding that there is not a specific com-
mercially available mobile phone app for African-
American mothers aiming to breastfeed, providers can ex-
plain frankly the potential features and limitations of avail-
able apps for mothers who ask. With recognition of this
gap in e-health support for African-American mothers
seeking to breastfeed, providers can take advantage of ev-
ery contact opportunity to personalize their care by
eliciting the mother’s preferences for resources and social
supports that would be most helpful to her breastfeeding.
Given that current consumer market research and develop-
ment in support of this subpopulation of mothers is lack-
ing, the intentionality of providers to focus on patient level
empathic care, education, and advocacy in order to in-
crease breastfeeding rates among African-American wom-
en is of heightened importance.

In summary, there appears to be a meaningful racial
disparity with respect to app-based breastfeeding support
for African-American mothers. Both a scoping review of
the literature and a review of available infant feeding apps
reached a similar conclusion. This gap will be critical to
close, because low US rates of breastfeeding initiation,
continuation, and exclusivity among African-Americans,
in comparison to non-minorities, are a glaring health ineq-
uity [4, 7]. Exclusive breastfeeding through 6 months of
age, with continued breastfeeding as long as desired, is
recommended by multiple professional organizations
[1-3], because breastfeeding is associated with dose-
dependent reductions in both infection-related and all-
cause mortality and sudden infant death syndrome among
infants, and in breast cancer, ovarian cancer, cardiovascu-
lar risk, and type 2 diabetes among mothers. [5, 6]. In
addition, billions in maternal and infant health dollars for
mothers and children could be saved if full breastfeeding
per recommendations could be achieved population wide
[37]. Access to evidence-based breastfeeding apps specif-
ically targeted toward African-American mothers and par-
ents has potential to mitigate an important health disparity,
and this will be a consequential area for future develop-
ment and research.

Code Availability See Appendix 1 for this information.

@ Springer
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Appendix 1. Database search strategies
by source

PubMed Medline

Search: ((“Breast Feeding”[Mesh]) OR ((((breast feed*[Text
Word]) OR (breastfeed*[ Text Word])) OR (breast fed*[Text
Word])) OR (breastfed*[Text Word]))) AND ((((((((((“Cell
Phone”’[Mesh]) OR (((cell phone*[Text Word]) OR
(cellphone*[Text Word])) OR (cellular phone*[Text
Word]))) OR ((smartphone*[Text Word]) OR (smart
phone[Text Word]))) OR ((mobile phone*[Text Word])))
OR ((app[Text Word])) OR (“mobile applications”’[MeSH
Terms])) OR ((app[Text Word]) OR (apps[Text Word])))
OR (mobile application*[Text Word])) OR (phone
application*[Text Word])) Filters: English, from 2000 to
2020 132 Results

CINAHL

#Query Limiters/Expanders Last Run Via Results

S15 S6 AND S14 Limiters - Published Date: 20000101-
20201231; English Language

Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text86

S14 S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13
Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 20,035

@ Springer

S13 TI smart N2 phone* OR AB smart N2
phone*Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text667

S12 TI cell* N2 phone* OR AB cell* N2 phone* OR TI
mobile N2 phone* OR AB mobile N2 phone*Expanders -
Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text5,367

S11 TI apps OR AB appsExpanders - Apply equivalent
subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text7,168

S10 TI Mobile Application* OR AB Mobile
Application*Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text1,628

S9 TI phone application®* OR AB phone
application*Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text333

S8 (MH “Mobile Applications™) Expanders - Apply equiv-
alent subjects

Search modes - Boolean/Phraselnterface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 7,370

S7 (MH “Cellular Phone”) OR (MH
“Smartphone”)Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text4,593

S6 S1 OR S2 OR S3 OR S4 OR S5Expanders - Apply
equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 32,744

S5 TI breast fed OR AB breast fed Expanders - Apply
equivalent subjects
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Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 1,208

S4 TI breastfeed* OR AB breastfeed*Expanders - Apply
equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 19,112

S3TI breast feed* OR AB breast feed*Expanders - Apply
equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 4,140

S2(MH “Breast Feeding Promotion”) OR (MH “Attitude
to Breast Feeding”’)Expanders - Apply equivalent subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 5,070

S1(MH “Breast Feeding+)Expanders - Apply equivalent
subjects

Search modes - Boolean/Phrase Interface - EBSCOhost
Research Databases

Search Screen - Advanced Search

Database - CINAHL with Full Text 24,784

Database(s): APA Psycinfo 1806 to June Week 12020
Search Strategy:

# Searches Results

1 exp Breast Feeding/3580

2 (breast adj2 fed*).tw.337

3 (breast adj2 feed*).tw.1798

41 or 2 or 34262

5 exp Mobile Phones/5254

6 exp Smartphones/1562

7 (cell* adj2 phone*).tw.2046

8 (smart adj2 phone*).tw.582

9 (mobile adj2 phone*).tw.3617

10 mobile applications/817

11 (mobile adj2 application*).tw.1340

12 (phone adj2 application™*).tw.193

13 (apps or application*).tw.180786
1450or60or7or8or9orl0orllorl2or13187494
15 4 and 1469

16 limit 15 to (all journals and english language and
yr=*2000 -Current”) 40

Scopus

TITLE-ABS-KEY (breast W/2 feed*) OR TITLE-ABS-
KEY (breast W/2 fed) AND TITLE-ABS-KEY (cell* W/2
phone*) OR TITLE-ABS-KEY(smart W/2 phone*) OR
TITLE-ABS-KEY(Mobile W/2 phone*) OR TITLE-ABS-
KEY(Mobile W/2 application*) OR TITLE-ABS-
KEY (phone W/2 app*) OR TITLE-ABS-KEY (mobile W/2
app*) OR TITLE-ABS-KEY/(cell W/2 app*) PUBYEAR
>1999 AND (LIMIT-TO (LANGUAGE, “English”)) 101 re-
sults

Appendix 2. Studies excluded but of interest
by topic

Meta-analyses and Systematic Reviews

1. LauY, Htun TP, Tam WS, Klainin-Yobas P. Efficacy of
e-technologies in improving breastfeeding outcomes
among perinatal women: a meta-analysis. Matern Child
Nutr. 2016;12(3):381-401. https://doi.org/10.1111/men.
12202

2. Almohanna et al. 2020 Effectiveness of Internet-Based
Electronic Technology Interventions on Breastfeeding
Outcomes: Systematic Review. J Med Internet Res
2020,22(5):el17361) https://doi.org/10.2196/17361

3. McKay F, Cheng C, Wright A, Shill J, Stephans H,
Uccellini M. Evaluating mobile phone applications for
health behaviour change: A systematic review. Journal
of Telemedicine and Telecare 2018, Vol. 24(1) 22-30
https://doi.org/10.1177/1357633X16673538

4. Diniz CM, Leal LP, Guedes TG, Linhares FM, Pontes
CM. Contribui¢des dos aplicativos moveis para a pratica
do aleitamento materno: revisdo integrative [translated
version accessed]. Acta Paul Enerm. 2019;32(5):571-7.

5. Tang K, Gerling K, Chen W, Geurts L. Information and
Communication Systems to Tackle Barriers to
Breastfeeding: Systematic Search and Review J Med
Internet Res. 2019 Sep; 21(9): €13947. Published online
2019 Sep 27. https://doi.org/10.2196/13947

Reviews of Infant Feeding Apps

1. Cheng H, Tutt A, Llewellyn C, Size D, Jones J, Taki S,
Rossiter C and Denney-Wilson E. Content and Quality of
Infant Feeding Smartphone Apps: Five-Year Update on a
Systematic Search and Evaluation. (JMIR Mhealth
Uhealth 2020,8(5):e17300) https://doi.org/10.2196/
17300

2. Schindler-Ruwisch JM, Roess Am, Robert RC, Napolitano
M, Chiang S. Social Support for Breastfeeding in the Era of
MHealth: a Content Analysis. J Hum Lact 2018; 34:543—
555. https://doi.org/10.1177/0890334418773302.
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https://doi.org/10.2196/13947
https://doi.org/10.2196/17300
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https://doi.org/10.1177/0890334418773302
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