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Abstract

Background: After hospital discharge, parents of preterm infants need accessible and reliable information to gain confidence
and skillsin their child-caring abilities and parental autonomy. Parental need for information after hospital discharge includes
topicsrelated to prematurity, such as crying, feeding, sleeping, infant care, general health, and neuromotor devel opment. However,
parents report difficulty in finding and understanding this information. Mobile apps have the potential to improve information
provision.

Objective: The aim of this systematic app review was to (1) identify mobile apps for parents of preterm infants targeting the
period after hospital discharge and (2) evaluate the content, quality of the app, and understandability and actionability of the
information material.

Methods: We systematically searched for appsin the Apple App Store, Google Play Store, and Google, along with aliterature
search using PubMed. Multiple keywords were used (eg, “preterm baby,” “app,” and “home”). Apps were included when they
provided information for parents on topics and content related to prematurity after hospital discharge. To examine app content
related to the postdischarge period, apps were reviewed, and topics were identified. The Mobile App Rating Scale (MARS) was
used to measure the app’s quality, and the Patient Education Materials Assessment Tool for Audiovisual Materials (PEMAT-AV)
was used to measure the understandability and actionability of the information material.

Results. After theinitial search, thetitles and descriptions of 196 apps were screened for eligibility. Eventually, 9 English apps
were included in the review. Information related to the postdischarge period constituted only a small part of the app’s content.
Most commonly addressed topics related to the period at home were vaccinations, follow-up, feeding, and using home oxygen.
Using the MARS, only one of the 9 apps received a good score for overall quality (“MyPreemie app”; Graham's Foundation),
and 7 apps received an acceptable score. Only 4 apps scored high on understandability of the PEMAT-AV, and 6 apps scored
high on actionability. No Dutch apps were identified.

Conclusions: The current availability of mobileinformation appsfor parents of preterm infantstargeting the period after hospital
dischargeislimited. A total of 9 English appswereidentified, which contained asmall portion related to the postdischarge period.
This content is not comprehensive for the postdischarge period: topics indicated as relevant by parents, such ascryingin preterm
infants, diaper change in preterm, or parental well-being after preterm birth, are often missing. The overall quality of the appsis
only acceptable. Although the reliability of the information was close to good, the understandability of the apps was moderate.
Recommendationsfor future app devel opment include more relevant and understandabl e information rel ated to the postdischarge
period, which meets the demand of parents of preterm infants.
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Introduction

Yearly, 13.4 million babies are born preterm (PT; <37 weeks
of gestation), of which 2 million infants are born very preterm
(VPT; <32 weeks of gestation) [1]. VPT infants are frequently
discharged from the hospital before their term date [2], and
parents often feel inadequately prepared to take their vulnerable
infant home [3]. Without the continuous professional support
of the neonatal intensive care unit (NICU), parents lack
confidence or competence in infant caregiving. Parents report
practical, emotional, and financial challenges at home and the
need for practical support regarding baby caregiving tasks,
feeding, medication, or managing unexpected health issues[4].
The uncertainty about the health, growth, and neuromotor
development of their VPT infant can heighten parental anxiety
and negatively affect parents' caregiving behavior [5]. Parental
confidence and competence in caring for their VPT infant can
be increased by professional support and tailored information,
and isthusan important approach to improve parental and infant
outcomes[6,7]. Caring for aVVPT infant after hospital discharge
can be more demanding for parents than caring for atypically
developing infant. VPT infants show different behaviors, such
as reduced activity, alertness, and responsiveness, that require
specific parenting skillsto interpret their baby’s cues[4]. Parents
therefore require information on common topics specifically
targeting prematurity, such as crying (how to comfort apreterm
infant), feeding (how and when to transition to solid foods),
sleeping (recognize pattern of sleep and fatigue in their baby),
infant regulation (help their baby to regulate), infant care (diaper
change in avery small infant), general health (when to contact
a pediatrician), and neuromotor development (differences in
milestones between term and preterm infants) [5,8]. This
information, specific to premature infants, is, however, not
available on the internet [6]. Parents appreciate that general
parenting websites provide accessible information on newborn
topics such asfeeding and digestion, but the content is perceived
aslessappropriatefor parentswith aVPT infant [6]. Therefore,
practical and tailored information is necessary to increase
knowledge and skills to support parents to feel confident in
taking care of their preterm baby at home. To accommodate
their underlying emotional needs, parents prefer information
that is strength-based and confirming or reassuring in their
caregiving [8].

Almost all parentsinthe NICU use their smartphonesto search
for information regarding prematurity on the internet [9]. For
instance, in the Netherlands, information is provided by the
Dutch parent organization (Caredneo) [10]. Facilitated by the
ease of use, the 24/7 availability, and the ability to make
information attractive, mobile health (mHealth) apps are
promising tools to provide health information [11]. In general,
parental knowledge about infant devel opment is associated with
better caregiving behavior and improved infant development
[12]. Mobile apps have the potential to improve parental
well-being and parenting in the perinatal period [13]. mHealth
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apps vary in quality, but many are of moderate quality or out
of date[11,14]. A previousreview on information appstargeting
parents with an infant who was still admitted to the NICU
showed that only a quarter of the apps for parents were
considered of good quality [15]. For optimal support, parental
needs for information should be incorporated in the content of
the app [16]. Parents have ongoing information needs, but what
they want to know changes over time[8]. After discharge home,
when hospital staff support is lacking, parents need different
information to feel competent in their caregiving than during
their initial hospital stay.

For health care professionals and parents, it isimportant to be
ableto use high-quality apps, include engagement, functionality,
aesthetics, and information quality. Therefore, the information
content of mHealth applications needs to be understandable for
all parents, irrespective of health literacy levels. Since preterm
birth has been consi stently associated with lower socioeconomic
status[17], low hedlth literacy isalso aprevalent issuein parents
of VPT infants. Health literacy refers to the skills needed to
function effectively in the health care environment [18], and
low health literacy is associated with poorer use of health care
services and poorer health outcomes [18]. Parents with lower
health literacy may encounter difficulties in obtaining,
processing, using, and interpreting information in mHealth
applications [19]. To benefit from mHealth, parents require
digital health literacy skills, such as using digital devices,
searching for and understanding information, and evaluating
the validity of the information [20]. However, to date, little is
known about the quality, understandability, and actionability
of available mHealth apps designed to support parents of VPT
infants after hospital discharge. Therefore, the aim of this app
review was (1) to identify mobile information apps for parents
of preterm infants targeting the period after hospital discharge
and (2) to evaluate the content, quality of the app, and
understandability and actionability of theinformation material.

Methods

Study Design

This systematic review of mobile apps followed systematic
review methodol ogy adhering to PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) standards
[21] (Multimedia Appendix 1) and published conduct and
reporting recommendations for systematic app store reviews
[22].

Search Strategy

To ensure the identification of relevant mobile apps, a
comprehensive search was conducted, using 4 different
strategies. Apps were directly searched in (1) Apple App Store
for iOS and (2) Google Play Store for Android. In addition,
mobile appswere a so searched via(3) Googleand (4) PubMed.
The search in the app stores and Google was performed in
December 2023. The search in PubMed was performed in May
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2022. In the first 3 search strategies, keywords were used both
in Dutch and in English.

The different search machines implied different search
strategies. In the app stores, separate key terms (in Dutch and
English) were used in the search field: “preterm baby,’
“preemie,” “premature,” “NICU,” and “discharge.”

For the Googleinternet search, theterm “ app” was aways used
and combined with terms “preterm baby,” “preemie’
“prematurity,” NICU,” “Neonatology,” and “incubator.”

The PubMed search combined terms “parent,” “mother,”
“father,” or “caregiver” AND “premature birth,” “premature
infant,” “preterm,” “prematurity” AND “mobile application*,”
“smartphone application*,” “health app*,” “mobile app*.” No
MeSH (Medical Subject Headings) terms were used for the
PubMed search. The aim of the Google internet and PubMed
search was to identify more apps that were subsequently
retrieved from one of the App Stores.

The search in the Apple App Store and PubMed provided a
certain number of appsand papers. Thesewereall reviewed for

Table 1. Inclusion and exclusion criteriafor app selection.
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eigibility. In the Google Play Store, the search yielded a
continuous stream of apps, many of which were not relevant to
our inclusion criteria. Therefore, we limited the screening to
thefirst 50 appsthat were displayed in the search results. These
aretypically ordered by relevance and popularity and align with
how parents would conduct such a search. In the Google web
search, the first 2 pages of results were reviewed to evaluate
whether an app for parents of preterm infants was described.
The search ended when 2 pages did not contain new hits.
Limiting search resultsisacommon practicein app and website
reviews, aslater resultsarelesslikely to be accessed by parents,
often align lesswith the search criteria, and parentsare unlikely
to continue their search beyond a certain point [11,15,23].

App Selection

Severd inclusion and exclusion criteriawere used to select the
mobile apps (Table 1). The free-of-charge criterion was used
because we wanted to ensure that apps were available to all
parents regardless of their socioeconomic status, income, or
willingness to pay for a mobile app.

Condition Inclusion criteria

Exclusion criteria

Topic VPT&infants

Timing of information Period after hospital discharge
Language English or Dutch
Access No access code
Information in the app Directed to parents
Download App available for download

Charge App isfree of charge

Typical developing infants

Only during hospita stay

Other languages than English or Dutch
Access code required

Not directed to parents

App not available for download

Paid app

3/PT: very preterm.

After removing duplicates between the two app stores, the
Google and PubMed search, the app descriptions and features
werefirst screened inthe Apple App Store or Google Play Store
by oneresearcher (RG) and discussed within the research team
for eligibility. Apps that fulfilled the inclusion criteria were
then downloaded. Two reviewers (RG and MJ-V) screened the
apps for inclusion in the full app review and discussed the
eligibility within the research team.

Data Extraction and Quality Assessment

For each app, the following data was collected: name of the
app, operating system, developer and its affiliation, language,
target population, year of last update, and a brief description of
the app. To evaluate the postdischarge hospital content, a list
of topics per app was created. To evaluate the quality of the
apps and the understandability and actionability of the
information material, two independent reviewers (MJ-V and
RG) trained themselves to use the Mobile Application Rating
Scae (MARS) [24] and the Patient Education Materials
Assessment Tool for Audiovisua Materials (PEMAT-A/V)
[25]. Theresfter, al included apps wereindependently evaluated
by the two reviewers, and disagreements were resolved until
consensus was reached. When no consensus was reached, the
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research team was involved. For each instrument, a structured
data retrieval form was composed, using a spreadsheet in
Microsoft Excel.

MARS

The MARS is atool for assessing the quality of mobile health
apps. The MARS consists of 4 objective scales. “ engagement”
(5 items: fun, interesting, customizable, interactive, and
well-targeted to audience), “functionality” (4 items: app
functioning, easy to learn, navigation, and gestural design),
“aesthetics’ (3 items: layout, graphics, and visual appeal), and
“information quality” (7 items. accuracy of app description,
measurable and achievable goals, quality of information,
quantity of information, visual information, credibility, and
evidence-based). Each item is rated on a 5-point rating scale,
ranging from 1 “inadequate” to 5 “excellent.” Each item has
specific descriptions for these rating anchors. Some items have
the option “not applicable’. In addition, there is one scale for
“subjective quality” (4 items. recommendation of the app,
estimated frequency of use, willingnessto pay, and overall star
rating of the app). Thefirst 3items are rated on a5-point scale,
and the last item on a 3-point scale. The overall mean score for
the 4 objective subscalesis calculated, excluding theitemsrated
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as not applicable. The MARS has a high internal consistency
(0=.90) and high interrater reliability (intraclass correlation
coefficient [ICC]=0.79) [24]. For this study, we used the Dutch
version of the MARS[25].

PEMAT-AV

The PEMAT-A/V is an instrument that assesses the
understandability and actionability of audiovisual patient
education materials[26]. The PEMAT-A/V consistsof 2 scales:
understandability (13 items) and actionability (4 items).
Understandability is defined asthe ability of peoplefrom diverse
backgrounds with varying levels of hedth literacy to
comprehend educational material and extract key messages.
Actionability is defined as the ability of learners to identify
what actions can be taken on the basis of educational material
information. Understandability includes 19 items evaluating
the content, word choice and style, number usage, organization,
layout and design, and use of visual aids. Actionability contains
four items and evaluates whether the material (1) identifies an
action the user can take, (2) the user is directly addressed, (3)
breaks down an action into manageable steps, and (4) explains
how to usethe charts, graphs, tables, or diagramsto take action.
Items are rated with “disagree” (0 points) or “agree” (1 point).
Some items have the additional option “not applicable” The
PEMAT-A/V isdesigned to be completed by professionals and
hel ps them select education material that is understandable and
actionable. The PEMAT-A/V items are based on other
instruments and concepts for developing educational material
and are reliable for raters not trained in the use of the
PEMAT-A/V. The researchers read the information in the apps
and considered each item from a parental perspective,
specifically a parent with low hedth literacy skills. The
researchers did have experience with developing information
for peoplewith low health literacy skills. The scoresfor thetwo
scales are calculated as a percentage, ranging from 0-100. A
higher score reflects more understandability or actionability.
An expert panel established the face and content validity.
Interrater reliability was moderate according to Cohenk (0.50),
but with a high absol ute agreement of 80% and high agreement
when calculated by Gwet agreement coefficient 1 (0.71). Internal
consistency was strong (Cronbach a=0.76), and the average
item-total correlation=0.62. Construct validation was established
based on differences in actionable and poorly actionable
material, aswell asastrong negative correlation between grade
level and both consumer-testing resultsand PEMAT-A/V scores
[26].
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Data Analysis

Dataanalysiswas performed using IBM Statistical Packagefor
Social Sciences software (IBM SPSS; version 26). The MARS
item scores were averaged for the engagement, functionality,
aesthetics, and information subscales. These scores for app
quality were then averaged, creating a mean (SD) app quality
score. Descriptive statistics were used to summarize the results
of the MARS and the PEMAT-A/V. To evauate consistency
between raters, the ICC between the raters was calculated for
the MARS and the PEMAT-A/V. Rater agreement was
examined by |CC based on a 2-way mixed-effects model. An
ICC of <0.50 is considered poor, 0.51-0.75 as moderate,
0.76-0.89 as good, and >0.90 as excellent.

Results

Search Results

The search yielded 191 apps in the Apple and Google Play
stores, and additionally 36 apps in Google and PubMed. After
removing duplicates, 185 apps remained (Figure 1). Based on
the title and description in the app stores, 169 apps were
excluded. The majority of the excluded apps did not contain
information on preterm-born infants (n=99; 58%), did not target
parents but health care professionas (n=29; 17%), or did not
contain information, but for instance only growth diaries (n=6;
4%). Only one app was excluded because it was a paid app. A
total of 12 apps (6%) that wereidentified via Google or PubMed
could not beretrieved anymorein the app stores. Theremaining
16 apps were downloaded and screened for inclusion in the full
app review. One app was not available for downloading. Finally,
9 apps fulfilled the inclusion criteria and were included in the
final analysis. The majority of the apps were available in both
app stores (n=5), 3 apps were only available in the Apple App
Store, and 1 app was only available in the Google Play Store.
In addition, 2 apps were also described in a scientific paper.
One paper describes the content of the MyPreemie app, based
on an earlier book, Preemies: the Essential Guide for Parents
of Premature Babies, supplemented with new tools [27]. The
co-design approach of the Preterm Connect app has been
described across 3 settings with different social, economic, and
cultural participants[28]. The preliminary findings show similar
parental needs, but different preferences across the study
populations.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram of search for apps for parents of preterm

infants after hospital discharge.

Apps PRISMA flow diagram of
app search

Identified from:

Apps removed before screening

Apple App store (n=67)
Google Play Store (n=124)
Google search (n=33)
PubMed search (n=3)

Identification

Apps screened on title and

Duplicate apps removed (n=31)

Apps excluded (n=169)

Mot targeting prematurity (n=99)

Mot targeting parents (n=29)

Mot in English or Dutch language (n=7)
Access code necessarny (n=6)

v

description (n=185})

hd

Apps soughtfor retrieval

Screening

Only Growth diary (n=6)

Ma information (n=10)

Mat available for download (n=11)
Costs (n=1)

(n=16}

k

Full apps assessed for eligibility

Mot available for download (n=1})

b J

Apps excluded (n= G)
Mo information for at home
care/manitaring (n=2)

(n=15&)

Included

Apps included in the review (n=9)

Characteristics of the Apps

The appswere devel oped in the United States of America (n=4;
A2, A4, A7, and A9), the United Kingdom (n=2; A3 and A5),
Australia (n=1; A6) and New Zealand (n=1; A1), and South
Africa(n=1; A8; Table 2). All 9 appswerein English; no Dutch
apps fulfilled the inclusion criteria. One app (A2) had
information in 25 languages, and another app (A4) was also
available in Spanish. The apps were developed by reputable
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b J

Ma information specifically an
prematurity (n=2})

Error during download (n=1}
Access code needed (n=1)

sources, including hospitals (n=4; Al, A3, A6, and A7),
nongovernmental organizations (n=3; A2, A4, and A5), and
universities(n=2; A8 and A9). Thelast update of the app varied
between 3 weeks and 3 years, with the majority of the apps
updated more than a year ago. The size of the apps varied
between 7.2 and 102.2 MB. In addition, 3 appswere downloaded
more than 1000 times (A1, A2, and A4) and received positive
ratings ranging from 4.0 to 4.9 on a scale from 0-5.
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Table 2. Genera characteristics of the apps for parents of preterm infants after hospital discharge.

ID Name Operating Coun- Ver- Lastup- Targetpopu- Developer Affilia= Briefdescrip- Lan- Size Rating Down-

system try sion date lation tion tion guages (Mb) loads
Al Babble Apple New 271 2021 Parentwitha Neonatal Hospita A reliable English 7.2 4.9 1000+
NZ iOS; An-  Zedad baby inthe  unitat Mid- source of in- (n=10)h,
Neonatal  droid NICUZ central formation NJACE
Family Hedlth about the
App NICU.
A2  Birth& Apple The 1.16 2022 Mothersof  Global NGod  48videosin 25lan- 107 4.8 10000+
Beyond iOS; An- United newbornba- HeadthMe- 30 lan- guages (n=26)bﬁ
droid States bies. diaProject guages. N/A®
A3 Family Apple The 1111 2023 Parentsin Imperia Hospitd Theappof- English 292 pjae N/A
Delivered i0S United the NICU. College fers up-to-
Neonatal King- healthcare date and
Care dom NHS trust comprehen-
(IFDC) sive educa
tional materi-
d, adevelop-
mental time-
line, and di-
ary functions
to document
the neonatal
journey.
A4 MyPre-  Apple The 231 2020 Familiesof  Graham's NGO Toolkitfor ~ English; 354 4.0 10000+
emieapp i0S; An- United premature Foundation thepractical  Spanish (fF]@h,
droid States babies. and emotion- 5
al needs of e
families of (n=1)
premature
babies.
A5  MyPrem Apple The 181 2023 Parentsof a Tommy’'s NGO Track and English 50.9 pyae  N/A
Baby ioSs United premature monitor the
King- baby. journey with
dom your prema-
ture baby.
A6  Neonata Apple Auss  N/A 2021 Parentsof a  South Hospitd Toolswhile  English 1022 nyab.  N/A
Careand iOS; An- trdia baby inthe  Western the baby is N/AE
Me droid NICU, the  SydneyLo- in the hospi-
specia care  cal Hedlth tal and be-
nursery of District yond, and
pediatrics. while being
guided by a
hedth profes-
sional.
A7  OurJour- Apple The 21 2020 Familiesof  Phoenix Hospitd  Identify English 82 pjae  N/A
ney inthe i0OS United childrenin  Children’'s what fami-
NICU States the NICU. Hospital lies need to
know before
taking their
child home
fromthehos-
pital.
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Ver-
sion

Coun-
try

ID Name Lastup- Target popu-

date lation

Operating
system

Affilia-
tion

Developer Brief descrip-

tion

Lan- Size Rating Down-
guages (Mb) loads

A8 Android South 2.0.5

Africa

Mothers of
hospitalized
premature
infants.

Preemie
Mom
Care

2020

A9 The
United

States

Preterm-
Connect

185 2023 Parents of a

preterm ba-
by.

Apple
iOS; An-
droid

UCT Hu-
man Com-
puter Inter-
action lab

Provides 500+
supportive
information
to mothers
of hospital-
ized prema-
ture infants
as they par-
takein the
care of their
infant.

Univer-
sity

Engllsh, 24.8 N/Ab
Afrikeens
Xhosa

ChihH
Wang

Connect 50+
with other
women
through
formsfor
preterm
birth. Arti-
clesand
videos about
caring for a
preterm baby
and yourself.

Univer-
sity

English 63.5 N/Ab;
N/A®

8NICU: neonatal intensive care unit.
PRati ng in Google Play.

°N/A: not available.

INGO: nongovernmental organization.
®Rating in Apple App Store (range 0-5).

App Content

Most of the information in all apps was directed to the period
in the NICU. The quantity of information for the posthospital
discharge period was limited. Some apps have one “chapter”
that coversthe postdischarge period (A5, “at home with baby;”
A9, “Parenting at home”), whereas other apps have subthemes
within achapter (A4, “Preemie Parenting” and “going home”).
Topics that were addressed varied widely between the apps

https://pediatrics.,jmir.org/2026/1/e67085

(Table 3). The most common topics that were covered in the
apps related to the period post discharge were: vaccinations,
follow-up, and recognizing signs of illness. More practical
information was provided on feeding, using home oxygen, and
sleep (Table 3). Less often, the apps provided information on
aspectsthat were reported as rel evant by parents|[5,8] as diaper
change (A5 and A9), crying (Al, A7, and A9), or parental
well-being (A4, A5, and A9).
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Table 3. Most common postdischarge topics and functionalities of the apps.
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App content Number of apps App IDs
Common topics post discharge
Feeding 7 A2, A3, A4, A5, A6, A8, and A9
Vaccinations 6 Al, A2, A3, A4, A5, and A9
Follow-up 6 Al, A3, A4, A5, A8, and A9
Signs of illness in a baby 5 Al, A2, A7, A8, and A9
Sleep 5 Al, A3, A5 A7, and A9
Home oxygen 4 A3, A4, A5, and A7
Bathing 4 A5, A6, A7,and A9
Functionalities
Monitoring or tracking (diary, growth, and weight) 3 A4, A5, and A6
Making notes or saving questions 3 A4, A5, and A7
Sharing information 3 A2, A4, and A5
Saving articles 3 A1, A2, and A9
Community groups 1 A9

Besides information provision, the apps also included other
functionalities, including monitoring and tracking of infants’
weight and height, amount and duration of feeding, or parental
mood (A4, A5, A6, and A7; Table 3). The option of making
notes was also provided by 4 apps (A3, A4, A7, and A9).
Sharing information from the app with others was available in
3 apps (A2, A4, and A5). Community groups were only
incorporated in asingle app (A9).

Quality of the Apps (MARYS)

The interrater reliability of the MARS of the two raters was
high (1ICC=0.99, CI 0.98-0.99). The overall mean quality (range
0-5) of the 9 appswas 3.4 (SD 0.5; range 2.3-4.3; Table 4). The
majority of the apps (n=7) scored between acceptable to good,
one app (A7) scored below acceptable, and only one app (A4)
scored above good. There was a difference in the ratings
between the 4 objective MARS scales. Engagement was rated
as poor to acceptable (mean 2.8, SD 0.6; range 1.8-3.4),
specifically dueto low scores on entertainment, customization,
and interactivity. The aesthetics domain was acceptable (mean
3.2, SD 1.0; range 1.7-5). Information quality and functionality
werecloseto good (mean 3.8, SD 0.6; range 2.3-4.3), and (mean
3.9, SD 0.5; range 3.3-4.8), respectively. Several apps received

https://pediatrics.,jmir.org/2026/1/e67085

agood score (>4) for information quality (A2, A4, A5, A6, and
A9), functionality (A2, A3, A4, and A8), aesthetics (A4 and
AB6), and overall mean quality (A4). None of the apps received
agood scorefor engagement. The subjective quality (total range
0-18) ranged from 8 to 16, with amean of 12.6 (SD 3.0). A total
of 7 apps (A1, A2, A3, A4, A5, A6, and A9) received a good
score for subjective quality.

Under standability and Actionability of the Apps
(PEMAT-AV)

The interrater reliability of the PEMAT-AV between the two
raterswas high (understandability 1CC=0.89, 95% CI 0.55-0.98;
actionability 1CC=0.91, 95% Cl 0.59-0.98). The mean
understandability of the appswas 78% (SD 12%), ranging from
55% to 100% (Table 4). Only a single app (A2) scored the
maximum of 100% for understandahility. Lower ratings were
obtained when lacking a summary of the information or visual
cues to draw attention to key points. The mean actionability
was 85% (24%; range 33% to 100%). Lower ratings were
obtained when not addressing the user directly or not breaking
the action down into manageable, explicit steps. A total of 6
apps (A2, A3, A5, A6, A7, and A9) received the maximum
score of 100% for actionability.
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Table 4. Quality of the apps and the understandability and actionability of the information material.
ID  Name MARS? PEMAT A/VP
AS Bd c® Df Mean? EN u' AC
(SD)
Al Babble 3 35 3.7 38 3.5(0.3) 14 75 33
A2 Birth & Beyond 22 4.8 2 4.2 33(1.2) 10 100 100
A3 IFDC 34 4 33 35 3.6(0.3) 14 75 100
A4 MyPreemieapp 32 48 5 42 43(07) 16 82 67
A5 My Prem Baby 32 38 3 4 3.5(0.4) 14 55 100
A6 Neonatal Care 3 3.6 4 4.3 3.7(0.5) 15 83 100
A7  Our Journey in NICU 18 33 17 23 2.3(0.6) 8 75 100
A8 Preemie Mom Care 24 4 33 34 3.3(0.6) 8 82 67
A9  PretermConnect 34 35 3 4.2 35(0.4) 14 75 100
Mean (SD) 2.8(0.6) 3.9(0.5) 32(10) 38(06) 34(05 126(30) 78(12) 85 (24)

3MARS: Mobile App Rating Scale.

PPEMAT-A/V: Patient Education Materials Assessment Tool for Audiovisual Materials evaluation.

®Engagement.
dFunctional ity.
Aesthetics.
fInformation quality.
90verall mean quality.
hSubj ective quality.
IUnderstandability.
IAC: actionability.

Discussion

Principal Findings

This app review provides insight into the availability, content,
quality of the apps, and the understandability and actionability
of the information material for parents of preterm infants after
hospital discharge. A total of 9 apps were identified that
provided information after hospital discharge, but the amount
of information on the postdischarge period was limited in all
apps. Only one app was of overall good quality, while the mean
overal quality was between acceptable and good. The
understandability and actionability of the appswere respectively
moderate and good.

Although our inclusion criteria focused on the postdischarge
period, the appsin thisreview contained primarily information
for the NICU period. The lack of high-quality and
understandable appsfound in thisreview isin contrast with the
needs of parentsof VPT infants after hospital discharge. Parents
of VPT infants have reported challenges when they are at home
regarding the availability and usability of information [8]. For
parents who struggle to seek information, finding an app with
appropriate and reliable content will be even more difficult,
particularly for those with low health literacy skills[29]. Health
care professionals, such as nurses, pediatricians, or pediatric
physical therapists, have a responsibility to support parentsin
their search for relevant and reliable information during their
hospital stay. As parental competence was found to decrease
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after discharge home, it is an important strategy to improve
parental confidence in taking care of their VPT infant [30].
When parents and infants are at home, without direct accessto
a health care professional, apps have the potential to provide
health information to parents and can be accessed when and
where needed.

M obile apps can, however, not replace in-person care. Effective
use of apps requires guidance from health care providers, as
combining digital tools with professional support has been
shown to enhance parental confidence [31]. Thisis even more
important for parents with limited health literacy or digital
literacy, who are at higher risk of misunderstanding or
misapplying information [18,19]. Our findings confirmed that
the understandability of many apps is limited, largely due to
complex medical terminology and text-heavy formats. Thiscan
particularly exclude parents with low health literacy, widening
the existing digital divide [32]. Improving understandability,
for example, through audio, video, simplified language, and
multilingual options, along with professional support, is essential
to make apps usable and effective for al parents.

Apps that cover both the period in hospital and after discharge
can be beneficial to parents by providing relevant information
throughout the different phases. In apreviousreview of 18 apps
in the NICU context [15], only 5 were included in our review,
indicating that most NICU apps do not cover topics
post-discharge. There was variability in the amount of
postdischarge information, the topics, the emphasis within the
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topics, and how the information was presented. Unfortunately,
thetopics do not seem to correspond with the information needs
of parents upon discharge [5,8], such as daily infant care,
neuromotor development, as well as the impact of prematurity
on parents. Instead, most topics are focused on vaccinations,
follow-up, and using home oxygen.

Degspite the use of Dutch search terms, no Dutch apps were
retrieved in the App stores that fulfilled the inclusion and
exclusion criteria. The Dutch appsthat were found in the Google
search were no longer available in the Google Play Store or
Apple Store. The majority of the apps evaluated in this review
were last updated over one year ago. Thislack of updatesisin
line with a scoping review about problems and barriers related
to the use and implementation of apps [33] and, consequently,
impedes usabhility and user experience, which ultimately affects
the effectiveness of applications. Apps without active
maintenance quickly become outdated due to evolving
technology, guidelines, and operating systems [34]. This
underscores the necessity of a viable business model and
continuous refinement and maintenance after initial development
[35]. Sustainable funding for apps is essential, but there are
currently few resources available. Partnerships between industry
and research may offer a possible solution for some apps.

Only one app had good overall quality, whereasthe mean overall
quality of the apps was merely acceptable. Thisisin agreement
with an earlier app review, where the mean overall quality was
also acceptable [15]. Specifically, aspects within the domains
of engagement and aesthetics could be improved. The apps
scored particularly low on the engagement domain of the
MARS, lower than acceptable. This subscal e assesses whether
the app is fun, interesting, customizable, interactive, and
well-targeted to the audience. Lack of engagement isacommon
barrier related to the use of mHealth appsand is associated with
low adherence [33]. Different functionalities can facilitate
parental engagement with an app. A low rating on the
Engagement domain suggests improvements are needed.
Increasing engagement through entertainment appears not
suitable for an app that provides information related to
prematurity. However, the app could be customizable or
interactive, and should certainly bewell-targeted to the audience.
If not, this latter aspect would certainly hinder the use of the
app. A positive finding from our review was that the domain
“information quality” of the apps was close to good. Reliable
information isimportant as it may decrease parental stress and
support better caregiving behavior [12]. This also matches the
parental needs for reliable information and is probably aresult
of the reputable sources (hospitals and universities) that
devel oped the apps. Thisisin contrast with two previous studies
in which only 31% and 40% of the websites provided accurate
and reliableinformation for parents of premature babies[6,11].

The understandability of the apps was scored as moderate,
largely due to the primarily text-based information, indirect
communication with users, and frequent use of medical
terminology. In contrast, the app Birth and Beyond (Global
Health Media Project) circumvented this problem by using only
videos, in multiplelanguages. During stressful periods, such as
hospital discharge, information should be presented in a clear
and accessible manner, particularly for parents with low health
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literacy. For these individuals, the digital divide can be further
exacerbated when the information is difficult to comprehend.
Thehospitals, universities, and nongovernmental organizations
create apps with reliable information, but it may not be easily
understood by all users. To meet the informational needs of all
parents, apps need to be more understandable. Co-design that
incorporates both health care professionals and parents
perspectives can enhance app understandability by identifying
the preferences and needs of the target group [34]. Reducing
text, written at accessible reading age levels, using multiple
languages, and incorporating audio and visual formats may
improve understandability.

Only 2 papers were retrieved that described the devel opment
of an app [27,28], indicating a general lack of transparency
about co-creation. None of the 9 apps have been assessed for
their impact on parental outcomes. A study onthe NICU2HOME
app (CF Garfield) [31,36] showed that parental self-efficacy
and satisfaction with careimproved in parents of preterm infants.
This mobile app has not been included in this review, as an
access code was required. More research is needed to evaluate
the use of apps, parental satisfaction, and the effects of app use
on parental outcomes.

Limitations

First, only English and Dutch apps, free and without an access
code, were included in the search, thereby possibly missing
potential relevant apps. Second, other online resources that
provide information to parents, such as websites, were also
excluded. Also, progressive web applicationswere not captured
in our search, as these are not available in the searched app
stores. Third, the search for appsistime-dependent. Some apps
are only available for a short time in the app stores, and
replication of the search istherefore difficult. Thisbecame clear
when apps identified through Google or PubMed were not
available in the app stores. During the initial screening of app
descriptions and features, followed by a secondary screening
for inclusion, app content has been checked to decide whether
it also contained information related to the postdischarge period.
Fourth, it may be possible that apps have been excluded during
the initial screening because the description did not refer to
information related to the postdischarge period. However, this
information was then likely not substantial and would also not
appeal to parents. Fifth, the assessment of the quality of the
apps and the understandability and actionability of the
information material has been done by the MARS and PEMAT
A/V. These are validated tools used by professionals. The
researcherswere familiar with the parental needsfor information
[8] and did consider the parental perspective during the
eval uation of the apps. However, direct information from parents
of apreterm infant has not been taken into account. As parents
arethe key users, their experiences are most valuable, and their
engagement isimportant to ensure the content meetstheir needs.
A next step would be to include parents to evaluate their
experiences with good-quality apps. Finaly, athough it was
evident that information on the postdischarge period was limited,
we did not quantify the amount of information provided in the
apps. Topicson postdischarge information wereidentified using
a checklist and compared to previously recognized parental
needs for information. While the lack of information on the
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posthospital discharge period was apparent, no specific
measurement was conducted to assess the extent of information
for the hospital or home environment. Furthermore, an
assessment of the relevance of the topics was also lacking.
Future work may establish new methods to incorporate these

aspects.
Recommendations

During the post hospital-discharge period, parents of preterm
infants need evidence-based, reliable, and practical information.
Mobile apps have the potential to offer this information in an
accessible way. Currently, few good quality apps exist that
contain reliable and understandable information, as the My
Preemie app or Preterm Connect. However, more relevant
information that matches the needs of parents of VPT infants
after hospital discharge is necessary. Future development of
digital support tools should also consider solutions that bridge
the gap between in-hospital and at-home care by extending
accessto apps currently limited to the NICU setting. Co-design
with parents has been shown to improve the relevance and
understandability of health apps [37]. We not only recommend
that future apps should be developed or adapted in co-creation
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with end users, but also that the devel opment processis clearly
reported. Research into the use and satisfaction of the parents
should establish what information is key for parents, aswell as
how to deliver this information. In addition, the accessibility
and understandability of an app need to be evaluated among
parents with a preterm-born infant. The next step would be to
evaluate the effect of the information app on parental outcomes
as parenting skills, knowledge, and confidence.

Conclusion

The current availability of mobile information apps for parents
of preterm infants targeting the period after hospital discharge
islimited and not in line with the high parental demand. A total
of 9 English appswereidentified containing information onthe
postdischarge period. However, the apps contained limited
content for the period at home. The overall quality of the apps
was just acceptable, but the information quality was close to
good. The understandability of the apps was moderate.
Developing apps in co-creation with the end-users to better
match their needs and increase the understandability is
recommended.
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