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ARTICLE INFO ABSTRACT
Keywords: Background: There is a lack of evidence-based app guidance for parents of children with crying, sleeping, and
Crying problems feeding problems who are often highly burdened and not likely to seek professional help. A new psycho-

Sleeping problems
Feeding problems
Regulatory problems

educational app for parents providing scientifically sound information via text and videos, a diary function,
selfcare strategies, a chat forum and a regional directory of specialized counseling centers may serve as a low-

Mhealth threshold intervention for this target group.
Psychoeducation Objective: We investigated how parents perceived the app in terms of the following: (1) overall impression and
Mobile Health Care usability, (2) feedback on specific app functions regarding usefulness and (3) possible future improvements.
health app Methods: Our clinical sample of N = 137 parents of children aged from 0 to 24 months was recruited from a cry
mobile app baby outpatient clinic in Southern Germany between 2019 and 2022. A convergent parallel mixed methods
patient education design was used to collect and analyse cross-sectional data on app evaluation. After app use within the frame-
pobile health work of a clinical trial, parents filled in an app evaluation questionnaire.
eHealq‘ Results: Most participants used the app at least once a week (86, 62.8 %) over an average period of 19.06 days
I;:]r)?mmg (SD = 15.00). Participants rated overall impression and usability as good, and the informational texts, expert
babies videos and regional register of counseling centers as appealing and useful. The diary function and chat forum
sleep were found to be helpful in theory, but improvements in implementation were requested, such as a timer
crying function for the diary entry. Regarding future functionality, parents posed several suggestions such as the option
feeding to contact counseling centers directly via app, and the inclusion of the profile of their partners.
newborn Conclusions: Positive ratings of overall impression, usability, and specific app functions are important pre-
mobile phone requisites for the app to be effective. App-based guidance for this target group should include easy-to-use in-
formation. The app is intended to serve as a secondary preventive low-threshold offer and to complement
professional counseling.
1. Introduction partially restricted due to physical distancing and stay-at-home policies.
Digital sources have become a commonly used way for parents to obtain
Digital mental health intervention programs have grown increas- health-related information: For example, in a study by Bryan et al.
ingly popular in recent years, reaching a peak during the COVID-19 (2020), about 94 % of parents of children age 0-5 reported that they
pandemic (Felix Burda Stiftung, 2020), when access to health care was used online health information, with a quarter even using it daily.
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One particularly vulnerable group that has been neglected in the
field of digital mental health care are families with children with crying,
sleeping, and feeding problems. Prevalence rates of these problems in
the first years of life range from 5 to 43 % depending on the exact
definition and diagnostical procedures (Bilgin and Wolke, 2016; Pet-
zoldt et al., 2016; Cook et al., 2019). In the context of excessive crying,
sleeping, and feeding problems, parents frequently feel highly stressed
and ineffective in their parenting role (Stifter and Bono, 1998; Papousek,
2004; Vik et al., 2009). Extreme distress may increase the risk of shaking
the child, which can cause severe and irreversible brain damage (Barlow
and Minns, 2000; Barr et al., 2006). Longitudinal studies suggest that
early crying, sleeping and feeding problems can persist into preschool
and elementary school years (Wolke et al., 1998; Ammaniti et al., 2012)
and are linked to infant-mother attachment disorganisation (Bilgin and
Wolke, 2020) as well as psychopathology in later childhood until
adulthood (Hemmi et al., 2011; Bauml et al., 2019; Wolke et al., 2023).
Hence, early prevention and intervention is specifically important to
potentially mitigate these risks and reduce parenting stress.

However, in terms of professional support, affected families often
hesitate to seek professional help as they might fear to be judged
negatively by their social environment and professional care workers
(Garratt et al., 2019). Moreover, the internet offers a vast amount of
health related information, making it difficult to distinguish reliable and
unreliable information (Haschke et al., 2018; Bryan et al., 2020).

A concise evidence-based app could provide a low-threshold
approach to provide reliable information and motivate parents to
overcome barriers to seek professional advice. Psychoeducational apps
developed for parents of infants are scarce and the vast majority of the
existing apps in this field lack empirical evidence (Sardi et al., 2020;
Simon et al., 2022). A few studies investigated effects of psychoeduca-
tional app interventions in the postpartum period on parental outcomes
such as self-efficacy, perceived social support, parenting satisfaction or
postpartum depression (Shorey et al., 2017; Chan et al., 2019; Larkin
et al., 2019; Linardon et al., 2019). Further, some studies investigated
the effects of app interventions on child outcomes such as infant sleeping
problems (Leichman et al., 2020; Hiscock et al., 2021). However, there
are three limitations of the existing studies. First, many existing apps
have focused on the overall postpartum period but not specifically on
child crying, sleeping, and feeding symptoms. Second, some studies
address one problem behavior such as sleeping (Leichman et al., 2020;
Hiscock et al., 2021), while not taking into account that other symptoms
such as crying/feeding problems often co-occur (Papousek, 2004; Bilgin
et al., 2020). Third, many apps primarily have relied on a few functions
such as only tracking the behaviors (e.g. feeding patterns), or focus on
either parent or child outcomes which does not include the benefits of
using a combination of psychoeducational input and interactive ele-
ments (Sardi et al., 2020).

For this reason, we have developed a scientifically sound integrative
app targeting crying, sleeping, and feeding problems between the age of
0 to 24 months (Augustin et al., 2023). Psychoeducational information
was included since psychoeducation on specific mental health problems
are known to help to reduce stigma, build coping skills, increase
empowerment, reduce symptoms, and promote treatment adherence
(Hatfield, 1988; Daley et al., 1992; Bauml and Pitschel-Walz, 2003; Lang
and Simhandl, 2009; Bauml and Pitschel-Walz, 2012). Multimodal in-
formation presentation, such as texts, videos and audios were used to
enhance learning since the usage of mixed cues can increase compre-
hension and might also address patients with literacy difficulties (Mur-
phy et al., 2000; Mayer, 2003). As tracking functions might support a
better understanding of infant behavior patterns (Dienelt et al., 2020), a
diary function was also implemented in the current app. Relaxation
strategies were integrated because parents of children with crying,
sleeping, and feeding problems often experience high levels of parenting
stress (Papousek, 2004) and relaxation tools have been reported to be
helpful in this regard (Schlarb and Brandhorst, 2012; Roberts et al.,
2020). As research has shown that social support and sharing
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experiences can reduce levels of postnatal distress and improve mental
health (Jacobson, 1986; Heh, 2003), a chat forum was also part of the
app. In order to facilitate access to professional advice, a clearly ar-
ranged register of counseling centers in Bavaria (Southern Germany)
was included.

To our knowledge, this is the first scientifically based and evaluated
psychoeducational app targeting parents of children with crying,
sleeping, and feeding problems as commonly co-occuring symptom
patterns. In an RCT, the app has shown to reduce parenting stress and
increase knowledge about child crying, sleeping, and feeding (Augustin
et al., 2023).

In the present study, we aimed to complement these findings about
the effectiveness by considering quantitative and qualitative parental
feedbacks about the app and thus taking into account usability and
usefulness as important prerequisites for user acceptance (Venkatesh
etal., 2003). We investigated (1) how parents perceived the app in terms
of overall impression and usability (2) which app functions were
considered particularly useful and (3) which future improvements were
requested.

2. Methods
2.1. Overview

Data for app evaluation was retrieved within the framework of a
monocentric, prospective, randomized controlled clinical study (register
number: DRKS00019001, German Register of Clinical Studies [DRKS],
approval by the Ethics Committee of the Technical University of Munich,
vote number: 56/18 S) during 2019 to 2022. Cross-sectional data on
overall impression and usability, feedback on the usefulness of specific
app functions and suggestions for future improvements by the target
group were collected using a questionnaire after parents had used the
app. A convergent parallel mixed methods design was used for analyses
(Creswell and Plano Clark, 2011).

2.2. App development

The app was developed in line with the Medical Research Council
(MRC) guidelines (Craig et al., 2008), see Fig. 1.

2.3. App content and functions

2.3.1. Information on crying, sleeping, feeding

For each of the three topics, a short version in simple language and a
more detailed version for in-depth information were provided (see Fig. 2
for app design). The information was organized into main themes and
short topics. Each section included three components: (1) Information
on the variability of child behavior (ranging from normal to noticeable
problems) as well as reasons/stimuli for and meaning of a certain
behavior were provided in order to understand the child's cues better.
(2) Advice on how to deal (do's and don'ts) with their child's behaviors in
daily life (e.g., implementation of bedtime rituals) were given. (3) Par-
ents were encouraged to seek professional support, e.g. if the situation
was perceived as very stressful. An emergency plan provided initial
guidance on how to de-escalate extreme psychological distress and
emergency telephone numbers. Furthermore, information on what to
generally expect during professional counseling was provided.

2.3.2. Expert videos

The app included short video-taped interviews with clinical psy-
chologists and pediatricians answering frequent questions on child
crying, sleeping, and feeding (e.g., “How can I support my child settling
into sleep?”).

2.3.3. Diary function
To get to know the child's individual rhythm better, app users could
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Development of the intervention
eIntensive literature search

on app development

eDevelopment of app contents in a working consortium of international scientists and
I clinical health care professionals (n =10) in cooperation with a company specialized

Feasibility and piloting

optimize content and layout

I1 ePreparation of systematic evaluation

¢Piloting with clinical experts and parents (n=15) including several feedback loops to

\
Evaluation of the intervention
« Usability and content evaluation (results reported here)
*Randomized controlled study for effects on parent and child outcomes (Augustin et al.,
11 2023)
P
=
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*App will be revised and made available free of charge
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o

Fig. 1. App development in line with MRC guidelines (Craig et al., 2008).

document their child's crying, sleeping, and feeding times in a behavior
diary. Diary entries could be downloaded as a PDF file or sent as an e-
mail to facilitate exchange with other caregivers or therapists.

2.3.4. “Caring for yourself” (selfcare strategies for parents)

In the selfcare section, psychoeducational texts emphasized that the
parents' own needs must be acknowledged and should be given space in
everyday family life to support healthy parenting behaviors. Coping
strategies for stressful situations as well as “tips and tricks” for activities
and small time-outs in everyday life were provided in text format for
single parenting (e.g., short breathing exercises) and joint parenting
situations.

2.3.5. Chat forum

A chat forum set up in cooperation with “netmoms.de” served as a
platform for sharing experiences with other affected families. After
registering on the platform and creating a free profile, app users had
access to a secured parent group.

2.3.6. Find support in your area

In this section, families could find relevant contact data for coun-
seling centers, including contacts for emergency such as crisis tele-
phones and online counseling. A total of 95 relevant addresses were
listed including information about costs, registration procedure and
focus of treatment, with a filter function for relevant contacts in the
home city.

2.3.7. Other features (not specifically evaluated)
Additionally, parents of an child with crying problems shared their
individual experiences in an audio-taped interview of about 20 min.

2.4. Recruitment and procedure

The study sample was recruited within the framework of a clinical
RCT (Augustin et al., 2023), performed within a cry baby outpatient
clinic in Southern Germany (Bavaria). In the clinical study, the effects of
the use of the new developed app on parent and child outcomes were
evaluated with a clinical sample, randomly allocated to an intervention
and a waitlist control group. Therefore, parents were screened for their
eligibility for study participation. The target group were German-
speaking parents of children aged 0-24 months contacting the clinic
for a first consultation due to child crying, sleeping and/or feeding
problems. Interested parents were forwarded to the study team, who
provided more detailed information about the study. Subsequently, after
a verbal consent, study information, a declaration of consent and
questionnaires were sent postally to the participants. After they returned
the written consent and study documents (RCT t1), participants in the
intervention group (n = 73) received access to the app immediately,
using the app during their average waiting time until the first clinic
appointment. Participants in the waitlist control group gained access to
the app after the first clinic appointment (n = 63). Furthermore, 111
interested parents who were not included in the RCT, but were willing to
evaluate the app, received app access besides the RCT participation.
Following the RCT study design, participants in the intervention group
evaluated the app use after their waiting time until their first



M. Augustin et al.

Internet Interventions 35 (2024) 100700

X
Startseite
. »
o a @ Mein Kind
Tagebuck
Schreien e
Was Sie fiir sich tun kénnen
Eltern-Erfahrungsbericht
B Tauschen Sie sich aus J— ]
“ Unterstiitzung in lhrer Nahe
Schlafen Fittern Kurzversion: Schreien im Uberblick
Zum genaueren Nachlesen
Uber die App
Uber uns
o Experten sprechen
Notfall Plan nproasm
< Tagebuch & Unterstiitzung in Ihrer Néhe
Warum schreit mein Baby/Kleinkind und . ) - ottt sets
Anna kbo-Kinderzentrum Miinchen gemeinniitzige
GmbH
’ < OKTOBER 2018 9 Heiglhofstralte ¢ 1377 Miinchen
< " 0 089-71009330
Mo Di Mi Do Fr Sa So - 0 i
0251 Youlube T3 e telefonische Anmeldung iiber das Sekretariat
1 2 3 a 5 6 7 ®  Dominika Hess)
Y Telefonische Erreichbarkeit / Offnungs-,
8 10 119 12 13 14 Anmeldezeiten
@ tigl. 9.00 - 13.00 Uhr
15 16 17 19 20 21
@ aullerhalb der Zeiten liber Anrufbeantworter erreichbar
zeitnaher Riickruf)
22 23 24 25 26 27 28
O Behandlungsschwerpunkt
29 30 31 1 2 3 4
@ Interdisziplinare Beratung und Therapie fiir Sauglinge ur
der (im Alter von 0 ahren) und ihre belastete
@ unstillbares Schreien
@ Schlafproblen
@ Fitterprobleme
D) E) F) .. .

Fig. 2. Screenshot examples.

Note. A) Home screen including easy-accessible buttons to find information about crying, sleeping, and feeding and an emergency plan. B) Menu including several
additional functions. C) Example for psychoeducational information, divided into a short, easy comprehensible version, a long version for in-depth information and
links to expert videos. D) Integrated youtube videos including short interviews with experts answering frequent questions. E) Diary function including a PDF export
option. F) Example for information about counseling centers including contact numbers, opening hours, treatment focus etc. at a glance.

appointment in the clinic (average 3 weeks), when they were asked to
fill in an app evaluation questionnaire together with the RCT t2 outcome
measurement. Accordingly, participants in the waitlist control group
and other participants not included in the RCT were asked to fill in the
app evaluation questionnaire 3 weeks after giving access to the app.
Participants were allowed to use the app for as long as they wanted.
Study participation was not associated with advantages or disadvan-
tages in the regular clinic care.

2.5. Measures

2.5.1. Sociodemographic questionnaire

Parental age, participant's relation to the child, nationality, first
language, educational qualifications, current employment situation,
partnership status, child age and gender, siblings and information about
the child's problems were assessed.
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2.5.2. App evaluation questionnaire

The app was evaluated by a self-developed questionnaire using 28
items (Supplement Table S1), provided either paper-pencil or online-
based via Sosci Survey (Leiner, 2019). App use duration was assessed
via amount of days. App use frequency was assessed via categorial an-
swers (daily, several times per week, once a week, less than once a week,
app not used). Overall impression, usability, as well as impression about
informational texts, expert videos, diary function, selfcare strategies,
regional register of counseling centers, and the chat forum were quan-
titatively assessed by 5-point-Likert scale items “How did you like...”
(from 1 = very much to 5 = not at all). Additionally, all of these items
were followed by a qualitative open question “Please explain your
answer/ suggestion for improvement”. Furthermore, reasons for not
using the chat forum were assessed by categorial answer options: (a) not
interested in exchange with other parents, b) too short usage time of the
app, c) concerns about data protection, d) other reasons. Future func-
tions were assessed by the item “how helpful would you find the
following features for yourself and other parents” followed by multiple
options, namely the possibility to a) search for contact points by radius
search, b) share the app with their partner (partner profile), c¢) contact
counseling centers by phone via direct call from the app, d) contact
counseling centers directly from the app via email, e) store their data on
a server to prevent data loss in case of device change or app deletion
(login required), f) manage multiple child profiles in the app, and g)
automatically filter counseling centers via GPS location. Also, the
qualitative open-question item “Please tell us more suggestions for
improving the app” assessed more general feedback and future
functions.

2.6. Data analysis

Sample size was derived from recruitment for the RCT study (for
details see Augustin et al., 2023). Quantitative data analyses were based
on descriptive and inferential statistical methods using SPSS statistical
software version: 28.0 (IBM Corp., 2021). Open-answer items were
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analysed using a qualitive inductive — deductive approach (Mayring,
2015; Kuckartz, 2018). First, a framework was built, and parents' an-
swers were sorted by three research assistants into three categories for
every specific app function (positive and negative feedback and sug-
gestions for improvement), divided into feedback related to content vs.
technical implementation (Supplement Table S2). Second, statements in
each category were summarized into thematic subcategories by three
research assistants. Third, statements occurring at least five times were
recorded by an independent research assistant into the subcategories.

3. Results
3.1. Participant enrollment and characteristics

After a first screening by the outpatient clinic (N = 669) a total of n =
359 participants were assessed for eligibility by the study team. Of the
247 included participants, 137 returned the study questionnaires (see
Fig. 3 for CONSORT participant flow chart). Demographics are reported
in Table 1.

3.2. Evaluation outcomes

3.2.1. Frequency of app use

Participants had the app at their disposal for an average of 19.06
days (SD = 15.00, Mdn = 15, range = 1-90, percentiles: 25 % =7, 50 % =
15, 75 % = 27). Most parents used the app at least once a week (once a
week: n = 40, 29.20 %; several times a week: n = 37, 27.01 %,; daily: n =
9, 6.57 %), whereas 43 participants (31.40 %) used the app less than
once a week, seven participants (5.11 %) did not use the app and one
person (0.73 %) did not state how often he/she had used the app. As
reasons for not using the app, three participants stated technical prob-
lems with the app installation, one person stated to be too burdened and
four participants did not use the app for unknown reasons (Fig. 2).

Enrollment Screening by outpatient clinic Excluded (n=112)
[ ] (n=1669) e Clinic appointment made RCT
participation impossible (n= 43)
I ¢ No time/ too much effort (n=27)
Assessed for eligibility (study e Not available (n=18)
team) (n= 359) e Too burdened (n=12)

e No interest (n=4)

e No individual benefit (n=1)
e Insufficient language skills (n=2)

\ 4

[Data collection

Study consent (n=247)
e Provided data (n= 137) ®
e Missing app evaluation

questionnaire (n= 110)

e Combination of reasons (n=4)
Other (n=1)

Missing questionnaires (n=110)
e Clinic appointment rescheduled,

thus RCT dropout (n=6)
Stress level too high (n=6)
No time or too much effort (n=8)

!

No interest (n=2)

Technical problems with app use
(n=1)

e  Other/ unknown reasons (n=87)

[Analysis Analysed:

usage (n=137)

(n=130)

e Provided data on app

e App not used (n=7)
e Provided evaluation data |__|

App not used (n=7)

e Technical problems with app
installation (n=3)

e Stress level too high (n=1)

e Unknown reasons (n=3)

Fig. 3. Participant Flow Chart.
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Table 1
Participant characteristics (N = 137).
Characteristics n (%) M(SD)
Parental age (years) 33.41 (4.0)
Participant's relation to child
Mother 132 (96.4)
Father 5(3.6)
Academic qualification
Qualified for university entrance 108 (78.8)
Other/missing 29 (21.2)
Nationality
German 122 (89.1)
Other 15 (10.9)
First language
German 121 (88.3)
Other 16 (11.7)
Employment
Parental leave/currently not employed 105 (76.6)
Currently employed/apprenticeship 28 (20.4)
Other/missing 4 (2.9
Single parent 2(1.5)
Child age (months) 9.42 (4.6)
Child gender
Girl 63 (46)
Boy 74 (54)
Siblings
Yes 36 (26.3)
No 101 (73.7)
Child's symptom duration (months) 6.80 (4.54)
Reason for consultation
Sleeping problems 64 (46.7)
Feeding problems 12 (8.8)
Crying, whining 6 (4.4)
Combined problems 46 (33.6)
Other/missing 9 (6.6)

3.2.2. Overall usability and impression

Quantitatively, most participants rated overall impression and us-
ability as good (Table 2).

Qualitatively, participants overall assessed the app as informative
and appealing in terms of content, its conciseness and structure.

“A very good topic structure, everything is very easy to find.”
(Participant 102)

Yet, some app users criticized the lack of added value regarding the
app's level of detail compared to other sources.

“Much of this can also be researched on the internet.”
(Participant 125)

Feedback on technical implementation varied. While some app users
experienced the app as easy to handle and well structured, others re-
ported bugs regarding a navigation tool or described difficulties related
to graphical design or structure.

“User friendly, easy to handle.”
(Participant 22)

Table 2

Descriptives of app-evaluation.
Content Evaluated by n (%) Mdn  M(SD) Range”
Overall impression 128 (98.5) 2 2.54 (0.78) 1-4
Usability 129 (99.2) 2 2.33(0.97) 1-5
Informational texts 128 (98.5) 2 2.04 (0.85) 1-5
Expert videos 88 (67.7) 2 1.81 (0.87) 1-5
Diary function 85 (65.4) 3 3.03 (1.27) 1-5
Selfcare strategies 89 (68.5) 2 2.46 (1.02) 1-5
Find support in your area 84 (64.6) 2 1.79 (0.70) 1-4
Chat forum 38(29.2) 2 2.68 (1.28) 1-5

@ Percentages refer to N = 130 participants who had used the app.
b Items (“How did you like ...”) were based on 5-point-Likert scales from 1 =
very much to 5 = not at all.
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“Back button of the phone was not usable.”
(Participant 2)

3.2.3. Specific app functions

3.2.3.1. Informational texts. Quantitatively, informational texts were
rated as good (Table 2). Qualitatively, the contents were described as
informative and interesting, while concise with a good level of detail and
text volume and a clear arrangement.

“Very useful and informative and well written. No suggestion for
improvement.”
(Participant 38)

“The subdivision into short and long texts is useful.”
(Participant 48)

Other users rated the text extent as too long and criticized a lack of
added value since contents were already well-known.

“Due to the text extent a little stodgy.”
(Participant 198)

“I already knew the content from books.”
(Participant 43)

3.2.3.2. Expert videos. Expert videos were quantitatively rated as good
(Table 2). Qualitatively, app users liked the integration of expert videos
as an additional way to present information:

“[...] the information transmission appears even more competent and

personal. It is great to have united the different sources of information in a

single app, using this, there is no need to use google permanently.”
(Participant 108)

The content was labelled to be informative and interesting, as well as
helpful, concise and appealing.

“Informative, easy to understand, good length to watch in between.”
(Participant 22)

3.2.3.3. Diary function. The diary function was quantitatively rated as
mediocre (Table 2). Qualitatively, participants liked the idea of a diary
function and rated it as helpful.

“I like the fact that the app generally gives you the option of a diary and
also the option to convert it into a PDF.”
(Participant 169)

However, the implementation was described as not precise enough
and uninformative.

“To enable an analysis by experts, more extras would need to be added.”
(Participant 19)

The design, arrangement, and functionality such as the navigation
tool were reported to need usability improvements.

“Start and stop button instead of time and duration which is
inconvenient.”
(Participant 196)

3.2.3.4. Selfcare strategies. Quantitatively, the selfcare strategies were
rated as good (Table 2). Qualitatively, the feedbacks regarding the
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selfcare strategies diverged widely. App users evaluated the function to
be useful and supportive.

“Good propositions, it reminds you to take care of oneself.”
(Participant 204)

Others rated the strategies as unfeasible, not helpful, or well-known
and therefore, declared a lack of added value.

“Often difficult to realise as the child does not leave one alone.”
(Participant 63)

3.2.3.5. Find support in your area. The regional register of counseling
centers was quantitatively rated as good (Table 2). Users qualitatively
described this function as helpful, convenient, concise as well as infor-
mative and interesting.

“Good for emergency situations to have all numbers at hand.”
(Participant 36)

“Helpful. Information can be found on Google, but here everything is at a
glance.”
(Participant 114)

3.2.3.6. Chat forum. The chat forum was quantitatively rated as good
(Table 2). In qualitative feedbacks, the idea of a platform was perceived
as useful, but a lack of interaction within the chat forum was criticized.

“Itis a very good idea and could be helpful for many parents but there are
no posts in the forum yet.”
(Participant 102)

Some users disliked the need to register at an external platform and
hence suggested the integration into the app itself.

“It would be nicer to use an internal chat forum without registration into
other online portals.”
(Participant 192)

One hundred and seven participants gave reasons why they did not
use the chat forum. Most parents stated that usage time of the app was
too short (32/107) whereas 13 parents stated that they were not inter-
ested in exchanging with other parents, and three participants had
concerns about data protection. Moreover, 35 participants stated other
reasons and 24 parents stated a combination of reasons.

Radius search for counseling centers (n=97)
Partner profile (n=90)

Calling counseling center directly via app (n= 85)
Mailing counseling center directly via app (n=84)
Data storage to prevent data loss (n=79)
Multiple child profiles (n=68)

Filter counseling centers via GPS (n=56)

(=)
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3.2.4. Future functionality and suggested improvements

We proposed several functionalities, not yet implemented in the app,
to parents, to rate them for desirability (see Fig. 4). The most highly
rated functionality was a radius search for counseling centers, followed
by the option to share the app via a partner profile.

In open feedback questions, participants suggested technical im-
provements in terms of bug fixes, an improvement of the navigation
tools and graphical design, e.g., a clearer arrangement.

“Compatibility with the dark mode of Iphone.”
(Participant 129)

While some users suggested shorter text passages, others asked for
more detailed information with specific advice. Moreover, users pro-
posed a higher level of interactive use.

“I would prefer more experience reports from parents, more interaction.”
(Participant 169)

With regard to the diary function, participants wished for the pos-
sibility to enter more details into the diary, which should then be dis-
played in graphs, such as daily and progress charts. Additionally, users
proposed a link on the start page or home screen to guarantee a fast
usage as well as a start-stop-function for data entry.

“A visualization of the day or over several days would be great to identify
patterns or to be able to compare them easily.”
(Participant 198)

“As I use the diary function several times a day, I would like this to be the
start page when I open the app.”
(Participant 38)

“Diary function would be better with a timer similar to a stopwatch.”
(Participant 83)

Regarding the chat forum, participants suggested the implementa-
tion of the forum within the app.

“Make registration and access possible directly within the app.”
(Participant 234)

4. Discussion
4.1. Principal findings

This study aimed to evaluate a new psychoeducational app for par-
ents of children with crying, sleeping, and feeding problems in regards

10 20 30 40 50 60 70 80

Conceived as (very) helpful by parents (percentage)

Fig. 4. Percentage of parents rating possible future functions as very helpful/ helpful (N = 130).
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to overall impression and usability, usefulness of specific functions and
suggestions for future improvements. The majority of the parents used
the app regularly and their overall impression and usability ratings were
good. Of the specific app functions, participants rated the informational
texts, expert videos and regional register of counseling centers most
positively, whereas the diary function and chat forum required im-
provements. In terms of future functions, families suggested improving
the handling to enhance usability and wished for an option to share the
app via a partner profile.

In detail, our results showed that most participants rated usability as
good and the majority used the app at least once a week which is
comparable to usage rates of other parenting apps (e.g., Dienelt et al.,
2020). Usability is one of the most important factors in developing
efficient apps (Sardi et al., 2020). As usability, including effort expec-
tancy and facilitation conditions (Venkatesh et al., 2003) has a high
impact on app usage behavior, an easy app-handling has the potential to
reinforce adherence to the app itself and to the system of professional
support as a whole (Sardi et al., 2020).

Regarding psychoeducational content, it is crucial to provide basic
information on topics such as infant feeding or routine practices and tips
to new parents, however, many postnatal care apps lack informative
content (Sardi et al., 2020). Our app has shown to increase parental
knowledge about child crying, sleeping, and feeding (Augustin et al.,
2023), which is consistent with the positive feedbacks about informa-
tional texts and expert videos reported in this study. Parents liked that
the information was presented in a varied way which is in line with
findings addressing advantages of mixed cues/ video presentation in the
psychoeducational context (McConkey, 1993; Wilson et al., 2012; Nus-
sey et al., 2013).

The diary function was considered to be useful in theory, but app
users criticized shortcomings in the implementation (such as an incon-
venient data entry). Allowing parents to create a sleep diary has been a
neglected feature in postnatal apps up to now (Sardi et al., 2020). Using
trackers can help parents to better understand child behavior patterns in
order to react adequately and to implement routines, which in turn gives
parents a measure of control (Dienelt et al., 2020). However, they also
bear the risk of being perceived as time-consuming and overwhelming
(Demirci and Bogen, 2017). It is conceivable that this function was too
inconvenient and time-consuming for the parents in our study, which
might be one possible explanation why about 35 % of parents did not
evaluate this function. To improve the handling of this function, we aim
to improve the navigation tool and input options, e.g. by implementing a
start-stop button.

The selfcare strategies were rated as being supportive, but some
participants stated that they were unfeasible or not helpful. This func-
tion was not rated by 32 % of the sample, which might indicate that
several parents did not read and/or use these proposed strategies. As
parents of children with crying, sleeping, or feeding problems often
experience high levels of stress, self-care strategies can be helpful
components of interventions for this target group (Schlarb and Brand-
horst, 2012; St. James-Roberts et al., 2019). However, there are incon-
sistent findings about which interventions are most effective for
reducing parental stress in the first two years (Matvienko-Sikar et al.,
2021). Further research will be needed to determine which exercises are
perceived as most helpful for parents of children with crying, sleeping,
or feeding problems.

The regional register of counseling centers was rated throughout as
useful. Missing evaluation data rates of about 35 % in our study could be
explained by the fact that participants were recruited from a setting
where participants had already been connected to a face-to-face support
(in the clinic), thus the need to search for another counseling center
might have been low for this clientele. However, parents stated that they
liked to have all important information at hand. Not only our clientele,
but many parents prefer to combine face-to-face support with app use
(Bailey et al., 2022). On the other hand, in a study by Garratt et al.,
2019, some parents of excessively crying children reported that the
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support offered did not fully meet their needs, which might be frus-
trating for parents. Providing a register of counseling centers including
information about the treatment focus might help parents to find a
suitable service for them. The handling could be improved by e.g.
providing a radius search.

Regarding the parent chat forum, many participants liked the idea of
social exchange which is in line with earlier research (Baker and Yang,
2018) that demonstrated that 89 % of new mothers used social media to
communicate with other mothers. However, in our study, the chat forum
was rarely used (107 participants stated reasons why they had not used
the chat forum), mainly due to a short app usage time within the study
framework. Also, as not all participants took part in the study at the
same time, only a small number of participants used the chat forum
simultaneously and a lack of interaction in the forum was noticeable.
Furthermore, as the need to register on an external platform was criti-
cized, an in-app chat forum might motivate parents more to use it. In
addition, as reported by some users, face-to face contact might be
preferred to online exchange.

Besides suggestions for improving the handling of the app, many
participants liked the idea of implementing a partner profile as a
possible future function. Including both partners in psychoeducational
interventions might be a promising prevention factor for parental
mental health (Midmer et al., 1995; Rowe and Fisher, 2010).

4.2. Strengths and limitations

To the best of our knowledge, this is the first app targeting child
crying, sleeping, and feeding problems as commonly co-occuring
symptom patterns. The app brings various benefits as it entails
evidence-based content, takes into account the complexity of co-
occuring symptoms, combines the benefits of psychoeducational and
interactive input, and addresses both child and parental outcomes. It is a
new and promising low-threshold approach which can contribute to a
better understanding of the symptoms and to reducing parenting stress
(Augustin et al., 2023) and therefore has the potential to serve as a
secondary preventive tool. A parallel mixed methods approach entails
the possibility to answer complex research questions including explor-
atory questions, to provide more valid inferences and to produce a more
complete picture of the investigated subject (Lund, 2012). Conse-
quently, relevant implications for a rework and adaptation of the app
can be derived from the study results.

However, our results must be interpreted against the background of
some limitations: First, our sample was retrieved from one specific
clinical setting with a limited number of participants, including pre-
dominantly highly educated participants of German nationality with a
partner. Caution should be exercised regarding the generalization of our
results. However, these sample characteristics are quite comparable
with the clinical clientele in this cry baby outpatient clinic (Papousek,
2004) and several other studies on child crying, sleeping, and feeding
problems in which high rates of higher-educated families in stable
partnerships were reported (Richter and Reck, 2013; Winsper and
Wolke, 2014). Additionally, as only 5 fathers compared to 132 mothers
had participated in the study, it is important to note that the study re-
sults may not generalize to the needs of new fathers. Future research
could address this by recruiting equal numbers of fathers and mothers to
understand whether there are any differences between mothers and fa-
thers in terms of their app usage, preferences and needs. Moreover, the
average duration of disposal until evaluation was 19 days and there
were large differences between the parents in terms of the usage periods
because the recruitment was linked to the clinic appointments. Thus, it is
reasonable that some participants might not have had enough time to try
every app function in-depth, which might also explain a number of
missing values in some of the app functions. It is important to conduct a
further study where parents are instructed to use the app for a longer
duration to obtain elaborated feedback also regarding (motivation for)
long-term use. Furthermore, the app is still limited to German-speaking
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parents. In order to address all families' needs, it is necessary to provide
solutions to offer mhealth apps in different languages (Ouhbi et al.,
2017; Sardi et al., 2020).

It is important to highlight that part of the study took place during
the Covid-19 pandemic. During this period, there was a sharp increase in
the use of digital applications given the convenience and lack of access
to health care. Although we can not draw on studies comparing the need
for app-based interventions for parents of children with crying, sleeping,
and feeding problems before and after the pandemic, it is conceivable
that our app may have provided a good outlet for affected parents due to
the limited access to face-to-face support during that stressful period.

5. Conclusions

The regular use and positive ratings of overall impression and us-
ability, and usefulness of specific functions of the psychoeducational app
on child crying, sleeping, and feeding problems, are important pre-
requisites for the newly developed offer's acceptance and effective use as
psychoeducational guidance. When developing eHealth guidance for
this target group, information should be presented as clearly as possible,
preferably using diverse technological functionalities, in an easy-to-use
format.

Our app is intended to be made available free of charge as a low-
threshold secondary preventive service to reduce parenting stress, to
support preventing from crisis situations, to reduce barriers to seeking
professional help and to complement professional counseling. Pediatri-
cians will play an important role in disseminating the app offer, but at
the current stage, we want to refrain from a prescription requirement in
order to provide low-threshold access for all families.
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