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Abstract

Background: Parental stress encompasses the psychological and physiological distress experienced by
caregivers due to the demands of the parental role. It may have adverse effects on the whole family
such as child’s health outcomes, and the physical and psychological health of caregivers. Mobile
health (mHealth) apps have emerged as a potential solution for stress management, offering
convenience, affordability, and accessibility. However, the quality of stress management apps varies,
and often users do not adhere to them. Therefore is relevant to assess their quality and to what the
extend they use persuasive elements so they can provide appropriate support for parents.

Objective: To assess the quality and the persuasive elements presented on the of free-of-charge apps
in the Google Play Store that include on their goals to support parents to deal with stress.

Methods: A systematic review was conducted on the app store search and on 2 databases, resulting
in 9 free-of-charge apps that has as one of the aims to help parents do deal with stress The quality of
the apps was assessed using the Mobile Application Rating Scale (MARS), which evaluates the
aspects of engagement, functionality, aesthetics, and information quality. The apps were also analysed
based on the principles of Persuasive Systems Design (PSD) framework, assessing the implementation
of design elements related to primary task support, dialogue support, system credibility support, and
social support. Finally, the correlation between persuasive design elements and user ratings and
download statistics was calculated.

Results: The average MARS score across all apps was 3.9 (scale 1-5). The dimension with the best
punctuation was functionality (4.2) and the lowest engagement (3.5). A total of 158 PSD elements
were identified, with an average of 17 elements per app. Primary Task Support and System Credibility
Support were the categories with more elements identified (n=52 and n=51 respectively). Overall, no
strong correlation between the PSD elements implemented and user ratings or downloads was found.
Conclusion: The apps overall exhibited good quality across the MARS dimensions and diverse
implementation of PSD elements. There is area for improvement in specifying a theoretical
background, have scientific studies of their effectiveness and promote better user engagement.

By having more apps that excel in these areas available for free parents can potentially obtain greater

benefits and develop positive ways to cope with stress.
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1. Introduction

1.1 Parental Stress

Parental stress is a significant phenomenon encompassing the psychological and
physiological distress experienced by caregivers due to the demands of the parental role
(Deater-Deckard, 2004). It is closely tied to the context of caregiving, parent-child
relationships, and the broader responsibilities of parenting (Crnic & Ross, 2017). The
occurrence of parental stress is notable, with numerous caregivers experiencing its adverse
effects.

Parental distress can have negative consequences, impacting not only the caregiver but
also the whole family. Research consistently highlights the detrimental impact of excessive
parental stress on parent-child relationships, caregiver competence, and the overall quality of
life for families (Cachia et al., 2005; Cousino & Hazen, 2013; Crnic & Ross, 2017; Fang et
al., 2022). The systematic review by Cousino & Hazen (2013) demonstrated that heightened
parenting stress is associated with adverse psychological adjustment in both children and their
caregivers, leading to poorer child health outcomes. Highly stressed parents are more prone to
engaging in negative parenting behaviors, such as yelling, hitting, or withdrawal, which can
contribute to behavioral problems in children (Jeong et al., 2021; Suh & Luthar, 2020).
Furthermore, parental stress can lead to physical and psychological health problems for
caregivers, including sleep disturbances, depression, anxiety, and fatigue (Fang et al., 2021;
Fang et al., 2022). Additionally, it can strain partner relationships, resulting in increased
conflict, decreased intimacy, and diminished marital satisfaction (Robinson & Neece, 2015;
Dong et al., 2022).

Several factors can contribute to parental stress, both related to individual

characteristics and the environment. One significant source of stress is the perception of



parenting as an endless job with multiple demands and role strain (Baker et al., 2003; Deater-
Deckard, 1998; Deater-Deckard, 2004; Webster-Stratton, 1990). Balancing different
responsibilities such as managing multiple children with diverse needs, and addressing
behavioral challenges can lead to feelings of being overwhelmed and experiencing role strain.
Moreover, the lack of social support is a significant environmental influence on parental
stress, enhancing feelings of isolation and disconnection from others (Fram, 2003; Seo et al.,
2006). Additionally, the health of the child, especially when they have disabilities or chronic
ilinesses, can contribute to heightened parental stress. The severity and diversity of
symptoms, as well as the behavioral and emotional problems exhibited by the child, serve as
significant stressors for caregivers (Cachia et al., 2005; Cousino & Hazen, 2013; Fairfax et
al., 2010; Meadan et al., 2010; Ng et al., 2021).

Regardless of the causes, parents employ various coping mechanisms to deal with
stress, and not all approaches are healthy. Maladaptive coping strategies can include
avoidance, denial, aggression (verbal and physical violence), isolation, overeating, and
disrupted sleep patterns (Lazarus & Folkman, 1984; Roth & Cohen, 1986; Powell & Enright,
2015). Harmful coping mechanisms, such as substance use, can exacerbate the problems
associated with stress, potentially leading to more severe issues (Sinha, 2001). Nevertheless,
there are positive stress management strategies that individuals can adopt to effectively
mitigate the challenges. These strategies include engaging in regular physical activity,
effective time management, seeking social and professional support, and making time for
enjoyable activities (Greenberg, 2021; Powell & Enright, 2015). Implementing healthy stress
management strategies improves the well-being of parents and creates a positive environment
for the entire family. Moreover, children who observe their parents practicing healthy stress

management are more likely to acquire these skills, contributing to their lifelong well-being



(Cappa et al., 2011). Therefore, supportive interventions are essential in helping parents deal
with stress in healthier ways.

Several approaches can effectively improve adaptive coping strategies and reduce
parental stress, and they can be available in different ways. Mindfulness-based interventions
can help parents focus on the present moment and reduce stress levels (Burgdorf et al., 2019;
Shorey & Ng, 2021) and Positive Psychology interventions focusing on identifying and
cultivating strengths and positive emotions can enhance parental well-being and resilience
(Peer & Hillman, 2014; Waters & Sun, 2016). Additionally, Cognitive-Behavioral Therapy, a
well-established therapeutic approach that targets maladaptive thought patterns and behavior,
can assist parents in identifying the sources of stress and developing healthier coping skills
(Ngai et al., 2016; Onyishi et al., 2023; Urbanowicz et al., 2023). These and other types of
interventions can be offered in various settings and contexts, such as individual therapy,
parenting support groups (Sharma et al., 2022; Urbanowicz et al., 2023), and internet and
mobile-based interventions (Dopfner et al., 2020; Pasarelu et al., 2023; Sakamoto et al.,

2022).

1.2 Mobile Health Support for Stress

Online programs and interventions represent a growing field in stress management.
Mobile health (mHealth) apps have been widely implemented across various health
disciplines, including psychology. According to the World Health Organization (2011),
mHealth refers to the use of digital technologies to support individuals in public and medical
health practices. This category of applications includes self-management platforms,
healthcare-specific tools, and educational materials.

The widespread and constant rise in the use of mobile devices, such as smartphones

and tablets, has contributed to the integration of mobile applications into people's daily lives.



Mobile internet usage has surpassed other forms of internet access. In 2022, there were over
five billion unique mobile internet users, accounting for nearly 60% of total web traffic
originating from mobile devices (Statista, 2023a). In this context, mobile applications have
become easily accessible means to support personal activities and improve well-being. Data
from 2020 to 2021 showed that there were over 65,300 mHealth apps available to Android
users via the Google Play Store alone (Statista, 2023b).

mHealth apps have the potential to revolutionize the way people manage their stress
levels. These apps offer a convenient, affordable, and accessible way to help individuals
regulate their emotional states, reduce their stress levels, and improve their mental health
(Vertola et al., 2022; Apolinario-Hagen et al., 2019; Marzano et al., 2015). A systematic
review conducted by Vertola et al. (2022) found that mHealth apps for stress management and
emotional self-regulation can improve stress levels, emotional self-regulation, and work
performance in adults. Specifically for parents, Pasarelu et al. (2023) assessed parents of
children with attention deficit hyperactivity disorder (ADHD) regarding the use of a mobile
application that aimed to reduce parental distress among other objectives. They found that
most parents expressed interest in using such apps for themselves and their children and that

is a promising approach that could be used complementary to treatments.

1.3 Assessment of quality and persuasiveness

Even though there are studies showing positive results, the lack of standardization and
regulation in the app market can lead to a proliferation of low-quality or ineffective mHealth
apps, including those focused on stress management. Given the continuously growing number
of mental health apps available and the fact that they can be developed by any person or
company without evaluating the apps, it is important to ensure the availability of quality and

effective apps. The abundance of mHealth apps can lead to confusion and frustration among



users (van Velsen et al., 2013). Additionally, it is crucial to incorporate scientific evidence
and clinical expertise into the development of mHealth apps. Marzano et al. (2015)
highlighted that developing effective and safe apps requires a rigorous process of testing,
validation, and regulation, but unfortunately, this is not always the case. For instance, Coulon
et al. (2016) evaluated 60 stress management apps for different target groups and found that
33% of them did not employ any evidence-based strategies. Furthermore, even among the
apps with an evidence-based methodology, some lacked instructional support or offered
incomplete or misinformed instructions.

The quality of apps can be assessed in various ways using different indicators. One
standardized and well-established tool for evaluating health apps is the Mobile App Rating
Scale (MARS). The MARS consists of four dimensions that capture different aspects of an
app's quality: engagement, functionality, aesthetics, and information quality (Stoyanov et al.,
2015).

Some apps lack quality, but moreover, many apps are not engaging enough, leading to
high non-adherence. Effective user engagement is essential for the success of mHealth apps
and low engagement is an increasingly recognized challenge, potentially representing a
barrier the apps effectively help the users and to be implemented in mental healthcare
(Serrano et al., 2017; Torous et al., 2018; Torous et al., 2019). In order to improve the
(continued) use and engagement with software, Oinas-Kukkonen and Harjumaa (2019)
proposed a systematic overview for developing persuasive software solutions. The model
explains methods to how to transform proposed design principles into actual software
requirements, enhancing the systems (including apps).

This persuasive system design (PSD) paradigm categorizes technological elements
into different categories, namely as primary task support, dialogue support, social support,

and credibility support. Although the model is well-known and highly used, To date, not



much is known about whether the number of persuasive design elements actually is associated
with increased uptake and fewer drop out of apps usage. Therefore, analysing if and how
these categories are incorporated into the apps allows for an assessment of their potential

impact on adherence.

1.4 Objective and Research Questions

This study aims to create an inventory and assess the quality and the persuasive design
elements present on the f free-of-charge apps in the Google Play Store that include on their
features support for parents to deal with stress. Therefore, it aims to answer the following
questions:

What are the currently available free apps in the Google Play Store that include in
their features support parents in dealing with stress?

What is the quality of these apps according to the MARS criteria?

To what extent do these apps implement the elements of each of the PSD categories?

Is the amount of PSD elements related to the apps popularity amongst users?
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2. Methods

2.1 Search and Selection Process

This research included apps free-of-charge apps that include in the aims to help
parents manage stress. In order to find the apps available two systematic searches were
conducted: one with several keywords on the Google Play Store and the other an article
search on scientific databases for articles that included apps on the scope of this study. A
detailed screening of the findings was performed in order to find the apps that could be
included in this research.

The apps that met the inclusion criteria had their quality and use of persuasive
elements assessed. First the Mobile Application Rating Scale was applied by the author.
Second the apps were analysed based on the principles of the Persuasive Systems Design
framework (Oinas-Kukkonen & Harjumaa, 2009). The extent to which these principles were
implemented in each app was assessed and scored accordingly in order to realize an analysis.
Finally, to explore the correlation between the number of persuasive design elements and the
popularity of the apps, the download statistics and user ratings from the Google Play Store
were examined. The Spearman correlation coefficient was used to determine the correlation
between the average rating of an app, the number of downloads and the persuasive design

elements implemented.

2.1.1 Play Store Search

The aim of this search was to identify English-language, free-of-charge apps available
on the Google Play Store that aimed to help parents manage stress. The Play Store was chosen
because of the wide adoption of the Android mobile operating system, which holds
approximately 71% of the market share worldwide (Statista, 2023c). Additionally, the Google

Play Store offers a higher number of free apps compared to its main competitor, the Apple
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Store. As of March 2023, 97% of apps in the Google Play Store were freely available, while
the percentage of free apps in the Apple Store was 82% (Statista, 2023d).

To minimize bias, the search was conducted on a desktop without any associated
Google profile account. The results were limited to 30 apps due to the restrictions of the Play
Store searches, and no filters or options were available to refine or expand the results. The
researcher made several attempts to expand the number of results, including contacting Play
Store support, seeking assistance from the University of Twente’s information specialist, and
consulting the University of Twente’s Methodology shop. However, none of these support
services were able to help to expand the number of results.

The initial list of apps was obtained through a keyword search on the Google Play
Store between April 27" and 28", 2023. The following keywords were used: "caregiver
apps”, “caregiver stress”, “caregiving”, “dad mental health”, “dad wellness”, “mental health
caregiver”, “mental health parents”, “mom mental health”, “mom wellness”, “parenting”,
“parents stress management”, “parents wellness”, “stress management caregiver”, “stress
parents”. The search results were automatically prioritized by the Play Store based on
relevance, engagement, and app quality. It was not possible to change these priorities or
obtain different results. The search results can be found in Appendix A.

Data from the search results were collected using a web crawler (ParseHub), the
search results were collected using a web crawler (ParseHub), a search engine that downloads
and indexes content from the solicited internet pages, and organized in an Excel spreadsheet
(Appendix B). The extracted data for each app included the app's name, URL, developer, and
description and this information was used to perform the analysis of inclusion/exclusion of
each app. The analysis of the apps was based on their descriptions and screenshots available

on the Play Store webpage.
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Since 14 different keywords were used, a total of 420 apps were initially found, of
which 199 were duplicates and 221 remained for analysis (Refer to figure 1 for the whole
schematic representation of the selection process for apps). The inclusion criteria were as
follows: (1) available in English, (2) free of charge, (3) targeting at least one parent, and (4)
including features that aims to help parents manage stress or improve their wellness. Out of
the remaining 221 apps, 206 did not meet the inclusion criteria, leaving 15 apps for further
analysis. The reasons for exclusion included apps mentioned for caregivers other than parents
or for the care of chronic conditions (n=36), apps for mental health and wellness not specific
to parents (n=79), apps specific to parents but without a focus on stress management (n=53),
apps not in English (n=1), games (n=23), and apps with purposes other than parenting or
stress management (n=14). Following the application of the selection criteria, a total of 15

apps were included in the analysis.

2.1.2 Article Search

To identify additional apps that met the inclusion criteria, a search of relevant articles
was conducted. The goal was to identify articles that discussed apps designed to support
parents and included information about the apps that could be included in the analysis. The
search was conducted on April 24th using the Scopus and PubMed databases. The search
string used was as follows: parent* OR caregiver* OR carer OR mother OR mom OR dad OR
father AND stress* OR mental health OR burden AND app OR mobile application* OR
mobile.

The search yielded 892 results in the Scopus database and 133 results in PubMed,
resulting in a total of 1025 articles, with 18 duplicates. The remaining results were evaluated
in two different phases. First analysis had the following criteria: (1) availability in English, (2)
study including mobile app usage, (3) target population comprising at least one parent, (4) app

specifically designed for parents, and (5) app including features to help parents manage stress
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or improve their wellness. Out of the 983 articles that did not meet these criteria, 24 articles
were selected.

Second phase was the detailed analysis of the 24 articles that met the inclusion criteria
previously mentioned. From them, 22 articles were excluded due to the following exclusion
criteria: article did not mention the names of the apps or used prototypes (n=11); app was not
available on Google Play Store (n=11). The only app available on the Google Play Store was
the “Supportive Parenting App”, was referenced in two articles (Shorey et al., 2023; Shorey
et al., 2023b). Therefore, this app was included in the analysis, resulting in a total of 16 apps
for analysis.

During the download phase, seven apps that initially met the selection criteria could
not be analyzed due to the following reasons: no free access available (n=3), no registration
available for new users (n=2), and unavailability for download in the researcher’s current
geolocation (n=2), remaining 9 apps for evaluation. Figure 1 presents a schematic

representation of the selection process for apps and scientific articles.
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Figure 1 Flowchart of the inclusion process for article and app search

Article search App search
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2.2 App Evaluation
2.2.1 Mobile Application Rating Scale

The Mobile Application Rating Scale (MARS) was used to assess the quality of the
apps by employing a set of specific items. The MARS consists of four main subscales:
engagement, functionality, aesthetics, and information quality. Each dimension of the MARS
is measured using a set of specific items that are rated on a 5-point Likert scale. The coding
was performed by one researcher (the author) and the overall app rating was calculated by
averaging the scores across the four dimensions (Stoyanov et al., 2015).

The engagement dimension comprises five items and assesses the overall appeal of the
app, its entertainment value, and the level of user involvement. The functionality dimension
includes four items and focuses on the app's technical performance, including usability and
navigation. The aesthetics dimension consists of three items and rates the visual appeal of the
app, such as its design, layout, and graphics. Finally, the information quality dimension
comprises seven items and assesses aspects such as the accuracy of app descriptions, goals,
credibility, and evidence base. All apps included in this research were rated in each category

using the provided questions and reference for scoring (refer to Appendix C).

2.2.2 Persuasive Systems Design (PSD)

As previously explained, the design principles of the Persuasive Systems Design
framework developed by Oinas-Kukkonen and Harjumaa (2009) provide a systematic
overview for developing persuasive software solutions. This framework consists of 28 design
principles organized into four categories: primary task support, dialogue support, system
credibility support, and social support.

Primary Task Support refers to features that are directly related to the primary purpose

of the system, such as providing information or completing tasks, aiming to make the system
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more effective and efficient at achieving its primary goal. The features in the dialogue
support category have the goal of establishing a positive and engaging dialogue between the
user and the system, which can increase the user's motivation. These features may include
various forms of interaction, such as feedback, suggestions, reminders, and personalized
messages. The goal of the system credibility support is to enhance credibility and
trustworthiness, establishing a strong and positive reputation, which can increase the user's
confidence in the system's persuasive messages and recommendations. Finally, the social
support category aims to leverage the person’s social environment to increase their
motivation, confidence, and commitment to achieving goals. The features may include
various forms of social interaction, such as peer support, social sharing, and social
comparison (Oinas-Kukkonen & Harjumaa, 2009).

Each app included in this research was analysed to determine which of the 28
elements were implemented and to what extent they were present. A score was calculated to
give different points depending on whether a principle was applied. The apps were ranked as
follows: not implemented (score = 0), element partially implemented (score = 1), and
implemented (score = 2).

By grading the extent to which a principle was applied, a more accurate score could be
achieved as some PSD features were implemented to a rather limited extent compared to the
criteria established by Oinas-Kukkonen & Harjumaa (2009) and in comparison, to how they
are present in other apps. For example, in terms of recognition (an item in the social support
category), according to the authors, “a system should provide public recognition for users
who perform their target behaviour” (p.495), such as naming and publishing the best
achievers of a certain goal on the website or platform. The apps analysed do not present a

feature from the system as described, but in some apps, users can provide recognition through
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comments or likes. Therefore, it was considered partially implemented, as having the
mentioned feature available cannot be considered as having no recognition at all in the app.
In cases of dilemma, the item was left for analysis as the last one, and the usage of the
element was compared to how it was clearly or partially implemented in other apps. If
needed, examples of how it was classified in other research (Wintermeyer, 2021) were used

for comparison as well.

2.2.3 User Ratings Evaluation

To investigate if there is a correlation between the number of persuasive design
elements and the popularity of the apps, the download statistics and user ratings of the apps in
the Google Play Store were examined. In the Google Play Store, users can give ratings
ranging from 1 to 5 stars. The average rating of an app and the number of downloads can be
viewed on the app store website. The Play Store does not provide the exact number of
downloads but indicates a range. For instance, an app that has been downloaded more than
100,000 times is indicated as 100K+. For the purposes of this research, the main number was

considered.

2.3 Data Analysis

Trends and relationships were identified through descriptive analyses. The Spearman
correlation coefficient was used to assess the non-linear associations between PSD elements
used, number of downloads and user ratings. The hypothesis was that the number of
persuasive elements implemented on the apps would be correlated with popularity, either

through having more downloads or having better user ratings.
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3. Results

From the 9 apps analysed, 3 targeted fathers (Dadditude, DadPad, and How to be a
good dad), 3 targeted mothers (Expectful, Mindful Mamas, and Mental Health for Mom +
Social), and the remaining 3 targeted parents in general. Only two apps had the main focus of
promoting wellness and reducing stress (Expectful and Mindful Mamas). All other apps had
broader goals such as promoting social connection and teaching parenting skills, and they
included mental health promotion in their content. A short description of the apps copied from
the app’s page on Google Play Store, user’s rate and number of downloads is available in

Table 1.



Table 1 Apps names, developers and description.
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App name as in
app store

Developer

User's
Rate

N

downloads

Brief description

DadPad

Expectful: Wellness
for Moms

How To Be A Good
Dad (Father)

Manatee: Family
Mental Health

Mental health for
mom + Social

Mindful Mamas:
Sleep for Moms

Parenting App
Dadditude

Parents

The Happy Child
Parenting App

DadPad

Expectful Inc.

How to Tips
and Tricks

Manatee, Inc.

Social.mom

Mindful
Mamas Club

Dadditude

All About
Parenting

HIJB
Ventures

33

4.5

N/A

4.5

43

4.8

4.7

4.8

10000

50000

500

1000

100000

100000

10000

100000

500000

An essential guide for new dads, supporting new
families in working together for their babies.
New dads will feel excited, but may also feel left
out, unsure, and overwhelmed. The Dadpad gives
dads-to-be the knowledge and practical skills
necessary to support themselves and their
partner, so that babies get the best possible start
in life.

Meet Expectful: a haven of holistic care for
fertility, pregnancy, and motherhood. For the
healthiest, happiest moms and babies, women
need more than prenatal vitamins and
ultrasounds. They need care. Truly empowering,
anxiety-reducing, community-building care.

From pregnancy and childbirth to good
parenting, we're breaking down How To Be A
Good Dad with some of the most important
questions about this happening in society.

Manatee is here to help your family grow closer
together and thrive! We empower parents and
kids with resources to learn more about each
other, build healthy habits, tools to cope with big
feelings, and connect more deeply.

Social Mom is THE all mom community where
you can be yourself, talk about real stuff, have
fun and relax. Meeting other moms with similar
interests is easier than ever now!

Mindful Mamas is a self-care and mindfulness
app made specifically for moms and moms-to-be.
Get support to manage stress, anxiety, and sleep
by using the FREE version, or select an upgrade
for access to the full library.

In just a few minutes, reflect, grow and connect
with your most important role. We know you
want to be a great Dad. But we also know how
tough, stressful, and complex it is to feel like you
are doing a great job. Dadditude is the app for
becoming a happier, more confident father.

Learn how to be the best mommy or daddy you
can be for your child with our live seminars and
premium programs.

Our daily lessons will help you manage parental
information overload by giving you science-
based ways to increase the long-term happiness
of your child. These short, easy-to-understand
lessons can be implemented immediately to
improve your family life no matter the age of
your child(ren).
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3.1 MARS

The average MARS score for all 9 apps is 3.9 (Table 2). The highest-scoring app is
Parenting App Dadditude, with an overall score of 4.3. The other best scoring apps had a very
close overall score, both apps Mindful Mamas and the Happy Child App had an score of 4.2.
The lowest-scoring app is How To Be A Good Dad, with an overall score of 2.8, with a gap of
1 point to the next lowest score, by the app Mental Health for Mom + Social (3.8). Even
though the average MARS of score is 3.9 there are some differences in the dimensions. The

details of the punctuation of each MARS category are available on appendix D.

Table 2 MARS scores by dimension

App Engagement Functionality = Aesthetics Infé);t;ziitt}i]on Os‘:;rf;l
Dadditude 4.0 4.8 43 4.2 43
Mindful Mamas 3.6 4.5 4.7 4.2 4.2
The Happy Child 4.0 43 4.3 4.2 4.2
DadPad 3.4 4.5 3.7 43 4.0
Manatee 3.6 4.0 4.3 4.2 4.0
Expectful 3.6 4.3 4.0 4.0 4.0
Parents 3.6 4.3 3.7 3.5 3.8
Mental health for mom 3.6 3.5 4.0 3.4 3.6
+ Social
How to be a good dad 2.2 4.0 2.7 2.5 2.8

Mean (range) 35224 424.048) 402747 382542 39(2843)

3.1.1 Engagement
The mean score for the "engagement" dimension among all apps is 3.5, representing
that the apps analyzed have a moderate level of engagement. This is the lowest mean result of

all the dimensions. Two specific criteria of the MARS, namely customization and fun,
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contributed to low the average (detailed scores can see on Appendix D). The mean score of
the item “customization” score were low (2.7) as all apps just allow basic customization,
except for “How to be a good dad” that does not allow any kind of customization. The other
criteria with low average score (3.3) is “fun” as just the free features were considered, most
apps are fun enough to entertain for a brief (less than 5 minutes) or some time (5 to 10
minutes). The highest-rated apps in terms of engagement are Dadditude and The Happy
Child, both receiving a score of 4.0. These apps are more likely offer a compelling user
experience and interactive features. Conversely, How To Be A Good Dad scored the lowest

with a score of 2.2, lacking interactive features.

3.1.2 Functionality

The app Dadditude received the highest functionality score of 4.8, followed by
Mindful Mamas and DadPad, both scoring 4.5. The app Mental health for mom + Social
received the lowest functionality score of 3.5 among the listed apps, mainly due the fact that
the app still offers video-options that the user cannot access. Except for this app, all others
app have scores equal or superior to 4 points and a mean of 4.2, indicating they are likely to

have a solid set of features and provide a good user experience.

3.1.3 Aesthetics

Aesthetics is the dimension with the largest gap between the highest score app
(Mindful Mamas with 4.7 points) and the app with the lowest score (How to be a good dad,
with 2.7 points). The first app has a very professional and clear layout with a very memorable
use of color. The last one has little visual appeal, being visually boring. In total, 6 out of 9
apps received scores ranging from 4.0 to 4.7, an indication of high quality of the visual

appeal, graphics and layout of these apps.
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3.1.4 Information quality

The app DadPad has the highest score of 4.3. The main reason why this app got the
highest score is because it is the only one to score 5 points on the subcategory “credibility”,
being the only app developed by a national government institution (NHS in UK). Other four
apps had a similar score, being the second best ranked with 4.2 points (Dadditude, Mindful
Mamas, The Happy Child and Manatee). The app How to be a good dad received the lowest
score (2.5) for information quality, indicating that the app is below average in terms of
providing accurate and relevant information to its users.

This subitem “quality of information” of this dimension also included mentioning
which theoretical background the apps was based. Even though most apps mentioned being
scientific based or based on research, they lack to indicate an specific approach, limiting to
refer to big areas of study such as Psychology or Pedagogy. Only two apps clearly identified a
specific background (Mindful and Expectful), both based on mindfulness. Nevertheless, not
specifying a theoretical background did not influence the score as it was based on the
information being relevant appropriate, coherent and correct which occurs besides of that
information being explicit to the users.

Another evaluating subcriteria of this dimension concerns the evidence-base of the
apps. The scores vary from 1 in case evidence suggests the app does not work until 5 if the
app has been trialed and outcome tested in 3 or more RCTSs indicating positive results (as can
seen on Appendix D). If the app has not had being evaluated the item is marked as non
applicable (N/A). The author could not find any RCT for the apps included on this study,
meaning that all of them were marked as N/A and that did not affect the score of this

dimension.
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3.2 Persuasive Design elements

A total of 158 Persuasive System Design elements were identified within the 9 apps,
with the mean of 17 elements per app. The table 3 presents an overview how many elements
are presented in each category and how many each app used. The app Dadditude is the one
that presents more elements (n=22) and How the be a Good dad the one with the least (n=7).
It is worth noticing that having the highest amount of elements implemented does not reflect
in the highest punctuation, meaning that an app can have less elements present but they were
mostly fully implemented. That is the case of the app Expectful, that has 17 of the 20
elements fully presented and a punctuation of 37, higher than the app Manatee that scored 36
points with 22 elements and the same as the app Dadditude that achieve that same score with

22 elements present.

Table 3 PSD elements implemented and scores

Primary Task Dialogue System . ntotal  total
App Support Support credibility Social Support elem.  score
n n n n
elem. score elem. score elem. score elem. score
(0-14) (0-14) (0-14) (0-14) (0-56)
Mindful Mamas 7 13 5 10 7 14 2 2 21 39
Dadditude 6 8 4 7 6 12 6 10 22 37
Expectful 7 13 4 8 7 14 2 2 20 37
Manatee 7 10 7 13 7 12 1 1 22 36
Parents 7 10 4 8 6 12 2 3 19 33
The Happy Child 6 9 4 8 6 12 2 2 18 31
Mental heal'th for 5 6 3 4 4 4 6 9 18 23
mom + Social
DadPad 4 6 1 2 6 12 0 0 11 20
How To Be A Good 3 5 1 1 ) ) 1 1 7 9

Dad

TOTAL 52 80 33 61 51 94 22 30 158 265
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3.2.1 Primary Task Support

All elements of the primary task support category were identified in the apps, being
used 52 times and with a score of 80. Table 4 details the number of elements used by each app
and how often an element is presented on the apps analysed. The principle "reduction” was
the only one used to its full extent in all apps (n=9) with a score of 18, so each app had clear
and simple usage and functions. The elements “tunnelling” and “tailoring” were also present
in some extent in all apps (n=9), however not always fully implemented (scoring16 and 9
respectively). "Rehearsal” was the least used principle, present in only 4 apps and with a score
of 6. The app Expectful incorporates the largest number of features achieving the highest
score possible (s=18) . How to be a good dad is the app with least elements, using only 3

fully.

Table 4 Use of Primary Task Support Elements

Reduc  Tunne Tailo  Person Self Simu Rehar Total  nused
APP tion Ling Ring  lization monit. Lation Sal Score elem.
(0-2) (0-2) (0-2) (0-2) (0-2) (0-2) (0-2) (0-14) (0-7)
Expectful 2 2 1 2 2 1 2 12 7
Mindful Mamas 2 2 1 2 2 1 2 12 7
Parents 2 2 1 1 1 1 1 9 7
Manatee 2 2 1 1 2 1 1 10 7
The Happy Child 2 2 1 1 1 2 0 9 6
Dadditude 2 2 1 1 1 1 0 6
DadPad 2 2 1 1 0 0 0 6 4
dow 10 BeA 2 2 1 0 0 0 0 5 3
Total 18 17 9 10 10 6 77 52
n elem. was used 9 9 9 8 7 6 4 - -

Note: “elem.” indicates the PSD elements
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Dialogue Support elements were implemented in 33 instances within the apps (refer to

table 5). Liking was the most commonly used element across the apps (n=9) and with a score

of 17, meaning that just one app did not used it to its full extent. Similarity was the least

present feature (n=2) with a score of 3. The app Manatee in the only app that incorporated all

elements (n=9) and has the highest score (13) and the app How to be a good father does not

fully utilize any element with just a score of 1.

Table 5 Use of Dialogue Support Elements

. Remin Sugges Simila _ Social ~ Total  nused
Praise =~ Rewards . . Liking
APP (0-2) (0-2) ders tions rities (0-2) Role Score elem.
(0-2) (0-2) (0-2) (0-2) (0-14) (0-7)
Manatee 2 2 2 2 1 2 2 13 7
Mindful Mamas 2 0 2 2 2 2 0 10 5
Expectful 2 0 2 2 0 2 0 8 4
Parents 2 0 2 0 0 2 2 8 4
The Happy Child 2 0 2 2 0 2 0 8 4
Dadditude 1 0 2 2 0 2 0 7 4
Mental heal.th for 1 0 | 0 0 ’ 0 4 3
mom + Social
DadPad 0 0 0 0 0 2 0 2 1
How To Be a
Good Dad 0 0 0 0 0 1 0 1 1
Total 12 2 13 10 17 4 61 33
n elem. was used 7 1 7 5 2 9 2 - -

Note: “elem.” indicates the PSD elements

3.2.3 System Credibility Support

System Credibility Support is the second category were the elements were most

frequently identified (51). This category also achieved the highest score (s=94) meaning that

it has the largest number of elements integrated to its full extent. Table 6 details how often

each element is present and the number of elements the apps integrated. Most of the apps

have similar levels of trustworthiness, expertise, surface credibility, real-world feel and
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authority , except for Mental Health for mom and How to be a good dad. The apps Expectful
and Mindful Mamas both fully utilize all the elements listed in the System Credibility Support
group. How to be a good dad lack integration of most of elements, having used just 2 of them

partially.

Table 6 Use of System Credibility Elements

AP Woh  The cresb RWF Awbory TPE - GTRR R
(0-2)  (0-2)  (0-2) 0-2) 0-2) 0-2) (0-2)  (0-14)  (0-7)

Expectful 2 2 2 2 2 2 2 14 7
Mindful Mamas 2 2 2 2 2 2 2 14 7
Dadditude 2 2 2 2 2 0 2 12 6
Manatee 1 2 2 2 1 2 2 12 7
The Happy Child 2 2 2 2 2 0 2 12 6
DadPad 2 2 2 2 2 2 0 12 6
Parents 2 2 2 2 2 2 0 12 6
ostor R S B T T B S BRI
dow 10 Be 1 0 1 0 0 0 0 2 2
Total 15 15 16 14 14 10 10 94 51

n elem. was used 9 8 9 7 8 5 5 - -

Note: “elem.” indicates the PSD elements. RWF: Real World Feel. TPE: third part endorsement

3.2.4 Social Support

Social Support is the category with the least number of elements integrated (n=22) and
a total of 30 in the score. The total amount of elements in each app and in each category can
be seen on table 7. Social Comparison is the most common element, 8 apps incorporate it
partially, feature that occurs thanks to the possibility of sharing the content straight on the
user’s social media. The element competition is the only one that is not present in any app.
The app Dadditude integrates the most elements, 4 used fully and 2 partially. The DadPad app
is the only that did not incorporate any of the elements and this is the only category that the

app how to be a good father is not the with the least used of elements.
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Table 7 Use of Social Support Elements

Social ~ Social Norm. Social Cooper Compe Recog  Total nused

APP Learn. Comp. Influen Facilit.  ation tition nition Score elem.
(0-2) (0-2) (0-2) (0-2) (0-2) (0-2) (0-2)  (0-149)  (0-7)
Dadditude 1 1 2 2 2 0 2 10 6
Parents 0 1 2 0 0 0 0 3 2
Expectful 0 1 1 0 0 0 0 2 2
Mindful Mamas 0 1 1 0 0 0 0 2 2
The Happy Child 0 1 1 0 0 0 0 2 2
ggzvdTSalze a 0 1 0 0 0 0 0 1 1
Manatee 0 1 0 0 0 0 0 1 1
DadPad 0 0 0 0 0 0 0 0 0
Total 2 8 9 4 4 0 3 30 22
n elem. was used ) ] 6 2 2 0 2 - -

Note: “elem.” indicates the PSD elements

3.2.5 PSD elements and User Ratings Evaluation

The total number of downloads and ratings given by the user’s are presented on Table
1. The app Happy Child has the highest number of downloads (over 500000) and the best
score among users (5 stars). Except for the apps Mental health for mom +Social and DadPad,
all apps have a score equal or higher to 4.5, indicating good evaluations. The app with worse
review is DadPad, and most of the low reviews (1 star) the users were complaining about the
information being limited to specific regions. The app with the least number of downloads,
How to be a good dad, was the only one without user’s rate.

Spearman’s rank-order correlation were run to examine the relationship between the
number of downloads, user’s rate and the number of persuasive elements (total and of each
category). In order to have a more precise correlation, the number of downloads were grouped
in 4 different groups encompassing a different range of total downloads: Apps with 1.000
downloads were rated as 1, apps with 10.000 up to 50.000 downloads rated as 2, apps with

100.000 downloads rated as 3 and apps with 500.000 downloads rated as 4.
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The results are presented on table 8 and the correlation between the different PSD
categories and the total amount of elements was not presented as it is not relevant for the
current study. As the app How to be a good dad did not have a rating available on the app

store it was not included.

Table 8 Overview of Spearman’s correlations between the number of the PSD elements used
by the app (N=8) , app rates and number of downloads

Subjective User Ratings Number of downloads
Elements used
s p Is p
1. Total persuasive design elements .305 463 -.393 336
2. Primary Task Support 478 231 -.121 776
3. Dialogue Support 513 .193 -.187 .658
4. System Credibility Support .165 .696 -.439 277
5. Social support 226 .590 376 .359

Note: No correlation was significant at the 0.05 level

The correlation presented should be carefully considered, as the information of just 8
apps were analysed. None of the presented correlations were statistically significant. There
were however weak associations between the total number of PSD elements the average user
ratings (rs=.305, p=463) and the number of downloads (rs=-.393, p=.336). Specific categories
also lack strong correlations, with the most significative among them being Dialogue Support
elements used and user ratings (rs=.513, p=.193) and Primary Task Support elements and user
rating (rs=.478, p=.231), both considered moderately positive. All correlations of the number
of downloads and the PSD elements are negatively correlated with exception of the social
support elements used (rs=.376, p=.359), and none presented a statistically significant
association. The strongest correlation was found between the average user ratings and the

number of downloads (rs=.608, p=.110), representing a moderate correlation.
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4. Discussion and Conclusions

As parental stress is a noteworthy concern that can yield negative outcomes for
caregivers and their families, it is fundamental to ensure that parents have access to tools that
facilitate effective coping mechanisms. While mHealth apps are an accessible opportunity for
assisting individuals in regulating their stress levels, it is crucial to assess if the available
options deliver quality and appropriate support to their users.

The objective of this study was to evaluate the quality and the use of persuasive design
elements on free apps available in the Google Play Store that include features aiming to
support parents in dealing with stress. After an extensive search on the Play Store and review
of scientific articles on the topic, 9 apps met the inclusion criteria and were assessed
according to the Mobile App Rating Scale tool and the implementation of Persuasive System

Design elements.

4.1 Evaluation of the MARS Scores

Overall, the parenting apps evaluated were of good quality, with MARS scores, an
average of 3.9, which is comparable to scores found in other reviews of apps for mental
health, stress management, or mindfulness (Lau et al., 2021; Schultchen et al., 2020; Weekly
et al., 2018; Wintermeyer, 2021).

In the engagement dimension, the mean score of 3.5 indicates a moderate level of
engagement and is the lowest average among all four dimensions. This finding aligns with
previous research indicating that mobile applications struggle to consistently capture and
maintain users' attention (Domhardt et al., 2021; Kaveladze et al., 2022; Melcher et al., 2020).
Although the item "fun" received the lowest score, it is important to consider that the goal of
these apps is to help parents improve their mental health and perhaps provide fun is not a

feature that needs to be included nor parents expect to find it on the apps. Additionally, the
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item "customization™ also contributed to the low average score, and it is an important factor in
increasing the effectiveness of mHealth interventions (Gosetto et al., 2020). It is relevant to
highlight that this study evaluated only the free features available on the apps. As some apps
present more features once the user pays for them, that means that they potentially provide
engagement for a longer period, therefore would have a better score on this dimension.

More positive results were found in the functionality dimension (score of 4.2) in
which as all apps scored equal to or above 4.0, except for the Mental Health for Mom + Social
app. This suggests that the evaluated apps generally offer a solid set of features and provide a
satisfactory user experience in terms of performance, navigation, gestural design, and ease of
use. Good functionality elements are important for a reduced cognitive load when interacting
with apps (Austin et al., 2022) and when users find the apps useful and easy to use, they are
more likely to accept them (Apolinario-Hagen et al., 2019).

In the aesthetics dimension, 6 out of the 9 apps received scores above 4.0 to indicating
that the majority excel in terms of aesthetics. Interestingly, the majority of this high scored
apps offered in-app purchases. That might suggest that apps that also aim profits might invest
more on the aesthetic quality. Investing on this dimension might be important to mhealth apps
as it has been shown that design aesthetics significantly affects customer trust and perceived
usefulness on apps (Chaouali et al., 2019; Li & Yeh, 2010).

The information quality dimension was the second lowest score among all (3.8)
nonetheless it was higher than what was found in other similar studies including mhealth apps
(Carrouel et al., 2022; Wu et al., 2022). Two main issues were identified within this
dimension: the lack of specification on the theoretical background and the lack of evidence
base studies.

Most apps mention that they are based on broad fields such as Psychology or

Pedagogy without identifying a specific theoretical approach, or mention "scientific research"
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without providing specific details. Only two apps, Mindful Mamas and Expectful, specified a
theoretical background based on mindfulness. Based on the use made by the author, it is
possible to affirm that both apps actually were developed taking into consideration the
underlying theoretical framework. That is relevant since research shows that mindfulness-
based interventions are helpful for parents focus reduce stress levels (Burgdorf et al., 2019;
Shorey & Ng, 2021).

It is worth to highlight that the incorporation of theoretical and scientific components
in technological health interventions yields positive effects on user motivation and outcomes
(Donker et al., 2013) and that there are interventions with theoretical backgrounds other than
mindfulness that have been proved helpful to parental stress such as Positive Psychology and
Cognitive-Behavioral Therapy (Ngai et al., 2016; Onyishi et al., 2023; Peer & Hillman, 2014;
Urbanowicz et al., 2023; Waters & Sun, 2016). Nevertheless, other apps should incorporate
these and other scientific backgrounds in order to provide a wider range of alternatives so
parents could find the ones that best suits their needs.

When the apps did not have a published randomized controlled trial (RCT) to prove
their efficacy the item was classified as "not applicable,” meaning it did not interfere on the
score of this dimension. If a low score was assigned for not having a scientific based study,
this dimension score would be much lower. That indicates that this score should be
considered with caution and that perhaps the MARS assessment for lacking RCT should be
different to realistic reflect that the apps do not have studies verifying their efficacy.

None of the apps had a published RCT which is consistent with other studies that also
found a lack of RCTs for mental health apps (Carrouel et al., 2022; Domhardt et al., 2021). It
is important to note that although RCT articles were found during the search phase, it was not
possible to analyse any corresponding apps as they were either not mentioned or were no

longer available for download or registration. This indicates a discrepancy between scientific
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research evaluating mental health apps and the accessibility of those apps to general users.
This might indicate that even though there is scientific investment aiming to develop quality
mhealth apps, the target population is not being able properly access them, therefore the users
need to rely on the apps available on the app stores.

As presented, the apps available for user download lack scientific studies, meaning
that the users might not have the benefits that they expect from using this kind of support.
Popular apps should have scientific studies about their efficacy as their users should have
more assurance of their benefits. Bridging this gap requires collaborative efforts among
researchers, developers, and policymakers to ensure that evidence-based apps are made

widely available to the public.

4.2 Evaluation of the implementation of Persuasive System Design elements

The use of Persuasive System Design elements (Oinas-Kukkonen & Harjumaa, 2009)
are expected to influence the effectiveness and adherence of app usage. Overall, a good
implementation of PSD elements was found within the analysed apps, with variations in their
implementation across the four categories.

The most implemented category of elements was related to Primary Task Support,
with the "reduction™ principle being identified to a large extent in almost all apps, ensuring
that each app had clear and simple usage and functions. This finding aligns with other studies
that also identified this group as the most popular among apps (Matthews et al., 2016; Pit et
al., 2022; Sittig et al., 2020). Nonetheless, the underutilization of the "rehearsal” principle,
present in only 4 apps, indicates missed opportunities to provide users with opportunities for
practice and skill-building, which could enhance parents' confidence and competence in stress

management.



33

Among the dialogue support elements, the results indicate a positive reinforcement
strategy employed by the apps to motivate users and provide support. However, the limited
inclusion of elements such as “similarity” suggests potential room for improvement. By
emphasizing similarities between users and providing a sense of relatability, apps can foster a
stronger sense of community and connection among parents. “Rewarding” could also be
further explored as form of motivation for parents as rewards are likely to have beneficial
effects in increase motivation (Hidi, 2015).

Social support elements were the least integrated category, fully present only in apps
that have the main or one of the main objectives of creating a network among users. This
suggests that the integration of social support elements depends on the app's focus on
connection. As previously stated, feelings of isolation and disconnection from others
contributes to parental stress (Fram, 2003; Seo et al., 2006). Considering the social support
category is the one with least elements implemented, it seems that this area it hasn’t receive
much attention on the mhealth apps for parent. Investing in apps that will enhance the social
support and the connection feeling might be a helpful support to tackle this environmental
factor of parental stress.

Finally, system credibility support elements were consistently integrated across most
apps, except for Mental Health for Mom + Social and How to be a Good Dad. The inclusion
of elements such as trustworthiness, expertise, and authority suggest an awareness of the
importance of building users' confidence in the app's content and recommendations. However
as previously highlighted on the MARS assessment, the lack of specification of theorical
framework and scientific studies is an issue that need to be addressed and that would increase
the aspects such as trustworthiness, expertise of the apps in the PSD elements incorporation.

Incorporating design principles in an app should enhance its attractiveness to users,

potentially influencing its popularity and user satisfaction. However, the analysis of
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correlations revealed weak associations between the number of PSD elements and the number
of downloads or the average user ratings. These weak relationships indicates that the
incorporation of design principles in an app do not enhance its attractiveness in a way that is
reflected on its popularity and user satisfaction. However, it is worth noting that the app with
the lowest number of implemented PSD elements, How to be a Good Dad, also has the lowest
number of downloads and lacks user ratings, indicating its low popularity.

Based on the findings of this research, it is not possible to establish a substantial
correlation between app popularity (measured by downloads and user ratings) and the number
of implemented PSD elements, not in its totality or in the different categories. This finding is
somewhat surprising as the author would expect that incorporating more PSD elements,
mainly for the primary task support and system credibility support categories, would lead to a
more attractive app, hence it would have greater popularity. These categories were expected
to be more influential than others or than the total amount of elements used as they aim,
respectively, to make the system more effective and efficient and to enhance its credibility
and trustworthiness. One possible explanation for the absence of strong associations is that
users' preferences and perceptions of app quality are influenced by multiple factors beyond
the ones that the PSD elements have some influence.

To the best of the researcher knowledge, no previous studies have compared these
factors. However, Wu et al. (2021) found a negative association between PSD features and
user engagement in mental health apps, as measured by study completion rates. More
attention to this subjective should have been given in future research, such as exploring which
specific PSD contribute to app attractiveness. These could be done using qualitative research
methods so it might be easier to identify the underlying motivations and preferences driving
the satisfaction of parents using these apps. Lastly, the moderate positive correlation between

user ratings and the number of downloads found on this study indicates that as the number of
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downloads increases, there is a tendency for user ratings to increase as well. This relationship
may be due to consumers relying on ratings when deciding to download an app (Séllberg et

al., 2022) as higher ratings can attract new users, leading to increased downloads.

4.3 Strengths, Limitations, and Recommendations

This study aimed to provide a comprehensive understanding of the quality of free apps
that can assist parents in managing stress and several strengths are worth highlighting. The
researcher did not find another study that has extensively investigated these types of apps.
The methodology employed a comprehensive and well-documented search strategy, including
keyword searches on the Google Play Store and literature searches on Scopus and PubMed
databases. This approach aimed to include a diverse range of apps and increase the robustness
of the analysis. The study employed a rigorous evaluation of the apps by combining different
evaluation methods using the well-established and validated MARS tool and the Persuasive
System Design framework. The analysis of PSD elements was complemented by examining
the correlation between the number of persuasive design elements and app popularity among
users, providing insights into real-world reception and user satisfaction.

This study has also some limitations that should be acknowledged. One limitation
concerns the limited number of apps available for screening. Due to the Play Store's search
algorithm, only a restricted number of results (n=30) were displayed based on their relevance
criteria. Many apps found were duplicates (199 out of 420), and potentially other apps for
parents did not appear in the results. Despite of finding 420 apps only a small proportion met
the inclusion criteria and were included in the analysis. This limited sample size reduces the
generalizability of the findings and may not fully represent the available apps in the market.
Future research could address this limitation by finding alternatives to expand the sample size

to include a larger number of apps. This could be achieved by trying other methods to expand
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the results presented by the Play Store not found by this author or adding search in other apps
stores such as Apple Store. Another limitation of the study is the lack of a second independent
researcher to evaluate the apps using the MARS, which prevented the establishment of inter-
rater reliability. The evaluation conducted by a single researcher introduces the possibility of
subjective bias and limits the reliability of the ratings. Involving a second independent
researcher would have increased the rigor and credibility of the app quality assessment,
however that was not possible because the author could not find other person with the
knowledge and amount of time available to perform the task. Finally, while the study
evaluates the quality of the apps based on various dimensions, it does not assess the actual
efficacy or effectiveness of the apps in reducing parental stress, not providing empirical
evidence of the apps' impact on parental stress levels or well-being.

To advance research in this area, several recommendations can be made for future
studies. Firstly, future studies should consider expanding the sample size to include a larger
number of apps, providing more diverse and comprehensive data about the apps, enhancing
the study's generalizability. Secondly, to address potential subjectivity and bias in the MARS
scoring process and to enhance the reliability of the findings, involving multiple evaluators is
recommended. Finally, incorporating other methods to assess app quality, such as gathering
user feedback from the Play Store or conducting user studies, could be beneficial. Including
users' perspectives, experiences, and suggestions would provide valuable insights into the
strengths and weaknesses of the apps from an end-user's point of view and would enrich the
increase study’s relevance to real-world usage scenarios. By implementing these
recommendations in future studies, researchers can contribute to a more comprehensive and
robust understanding of stress management apps for parents, benefiting those seeking

effective tools to manage stress and improve their well-being.
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4.4 Overall conclusion

Overall, the findings of this study shed light on the quality and the use of persuasive
elements on free apps available in the Google Play Store that aim to support parents dealing
with stress. The evaluation using the MARS tool revealed that the parenting apps generally
exhibited good quality across multiple dimensions. However, there were areas for
improvement, particularly in terms of engagement and information quality. Besides, a diverse
implementation of PSD elements was found within the apps analysed, being Primary Task
Support and System Credibility Support the most popular categories present.

The practical implications of these findings are significant. Focusing on the parents’
perspective, they should have access to different tools in order to develop positive ways to
manage stress, and they should be able to rely in apps as an option to do so. Besides, they
should be able to make informed decisions when choosing parenting apps to support their
mental well-being. Findings like the ones highlighted in this study should be available so
parents can select apps that align with their specific needs and preferences.

Besides, app developers can leverage the insights gained from this study to enhance
the design and features of parenting apps. Addressing the low engagement scores by
incorporating elements that promote user engagement, such as interactive content and
customization options, can improve the overall user experience. By having more apps that
excel in these areas available, parents can enhance their overall user experience, increase their
motivation to use the app consistently, and potentially obtain greater benefits from the stress
management resources provided. Moreover, concerning regarding specific parent’s needs, no
app included in this study had specific features considering parents of children with
disabilities or chronic illnesses. As these factors contribute to heightened parental stress, this

is something that should be focus of apps developers.
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Furthermore, the findings highlight the need to critically assess the information quality
provided by parenting apps. While the evaluated apps generally offered positive information
quality, there is a clear lack of specificity regarding theoretical background and of evidence
base for their effectiveness. That suggests the need to exist ways ensure that the information
provided on these types of apps is evidence-based and grounded in well-established
theoretical frameworks or at least to be more explicit for the final user when that is not the
case of the app they are choosing to download. Besides, as seen in the number of articles
found, there are scientific studies being developed about the apps, however the apps included
on these studies are not available for population in general and this gap between the academia
and the real-world should be diminished so the population in general could benefit from the
studies developed inside the research centres.

In conclusion, the evaluated free apps in the Google Play Store aimed at supporting
parents dealing with stress exhibit good overall quality. By addressing the identified areas for
improvement, such as engagement, information quality and evidence base, these apps can
offer even better user’s experience and increase the potential benefits for parents dealing with
stress. Also, app’s theoretical background should be more explicit to the final user, and apps
should actually base their features and content on the frameworks, not just mentioning them.
Furthermore, apps that aim to help to reduce stress should be based on scientific evidence,
meaning that scientific studies to establish its efficacy should be conducted. Ultimately, these
efforts can contribute to the availability of high-quality, effective, and user-friendly apps that

support parents in managing stress and promoting their mental well-being.
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Appendix

Appendix A: Play Store prioritization of search results

About these results

These search results are based on your query. Results are
prioritized based on three main elements: relevance, engagement,
and quality. The relative influence of these three elements varies
based on the type of search.

Learn more Gotit
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Appendix B: Spreadsheet with search results scrapped
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4 3 |Carer - Healthcare for theeld  |https://play.google.com/store/apps Carer Pte Ltd
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Appendix C: MARS and PSD evaluation criteria

1. Criteria for the MARS Scores
ENGAGEMENT

Fun

Is the app fun or entertaining? Does it use any strategies to increase engagement
through entertainment (eg gamification)?

1 Dull, not fun or entertaining at all

2 Mostly boring

3 Okay, fun enough to entertain for a brief time (<SMIN)

4 Moderately fun and entertaining would entertain for some time (5-10 min total)
5 Highly entertaining and fun, would stimulate repeat use

Interest

Is the app interesting to use? Does it use any strategies to increase engagement by
presenting its content in an interesting way?

1 Not interesting at all

2 Mostly uninteresting

3 okay, neither interesting nor interesting; would engage user for a brief time (<5min)
4 moderately interesting; would engage user for some time (5-10 min total)

5 Very interesting, would engage user in repeat use

Customization

Allows tailoring of settings according to individual characteristics or preferences for
features sound, content...)

1 Does not al customisations or requires setting to be input every time

2 Allows insufficient customisation in limiting functions

3 Allows basic customisation

4 Allows numerous options for customisation

5 Allows complete tailoring to the individual’s characteristic/preferences, retains al
settings

Interactivity

1 No interactive features and/or no response to user interaction

2 Insufficient interactivity or feedback or user input options, limiting functions

3 Basic interactive features

4 Offers a variety of interactive features/feedback/user input options

5 Very high level of responsiveness through interactive features/feedback/user input
options

Target Group

1 Completely inappropriate/unclear/confusing

2 Mostly inappropriate/unclear/confusing

3 Acceptable but not targeted. May be inappropriate/unclear/confusing
4 Well-target, with negligible issues

5 Perfectly target, no issues found
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FUNCTIONALITY

Performance

How accurately and fast do the app features functions and components
(buttons/menus) work?

1 Apps is broken, no/insufficient inaccurate response

2 Apps works overall. Some technical problems need fixing/slow at times
3 Apps works overall. Some technical problems need fixing/slow at times
4 Mostly functional with minor /negligible problems

5 Perfect/timely response; no technical bugs

Easy of use

How easy is to learn to use the app? How clear are the menu labels, icons and
instructions?

1 No/limited instructions; menu labels/icons are confusing, complicated

2 Useable after a lot of time/ effort

3 Useable after a some time /effort

4 Easy to learn how to use the app or has clear instructions)

5 Able to use the app immediately; intuitive and simple

Navigation

Is moving between screens logical, accurate, uninterrupted? Are all necessary screen
links present?

1 Different sections within the app seem logically disconnected and
random/confusing/navigation is difficult

2 Useable after a lot of time/ effort

3 Useable after a some time /effort

4 Easy to use or missing a negligible link

5 Perfectly logical, easy, clear intuitive screen flow throughout or offer shortcuts

Gestural Design

Are interactions (taps, swipes, pinche, scrolls) consistent and intuitive across all
components?

1 Completely inconsistent/confusing

2 Often inconsistent/confusing

3 Okay with some inconsistencies/confusing elements

4 Mostly consistent and intuitive

5 Perfectly consistent and intuitive

AESTHETICS

Layout

Is arrangement and size of buttons, icons, menus, content on the screen appropriate or
zoomable if needed?

1 Very bad design, cluttered, some options impossible to select/locate/see/read device
display not optimised

2 Bad design, random, unclear, some options difficult to select/locate/see/read

3 Satisfactory, few problems with selecting/locating/seeing/reading items or with
minor screen size problems
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4 Mostly clear, able to select/locate/see/read/items
5 Professional, simple, clear, orderly, logically organised, device display optimised.
Every design component has a purpose.

Graphics

How high is the quality/resolution of graphics used for buttons icons/menus/content?
1 Graphics appear amateur, very poor visual design

2 Low quality/low resolution graphics, low quality visual design

3 Moderate quality graphics and visual design (generally consistent in style)

4 High quality/resolution graphics and visual design

5 Very High quality/resolution graphics and visual design

Visual appeal

How good does the app look?

1 No visual appeal, unpleasant to look at, poorly designed, clashing/mismatching
colors

2 Little visual appeal — poorly designed, bad use of color, visually boring

3 Some visual appeal — average, neither pleasant nor unpleasant

4 High level of visual appeal — seamless graphics — consistent and professionally
designed

5 As number 4 and very attractive, memorable, stands out: use of color enhances the
app features/menu

INFORMATION

accuracy of app description

1 Misleading. App does not contain the described components/functions. Or has no
description.

2 Inaccurate. App contains very few of the described components/functions.

3 Okay. App contains some of the described components/functions

4 Accurate. App contains most of the of the described components/functions

5 Highly accurate description of the described components/functions

Goals

App has specific, measurable and achievable goals (specified in the store description
or within the app)

N/A Description does not lists goals or app goals are irrelevant to research goal

1 App has no chance of achieving its stated goals

2 Description lists some goals but app has very little chance of achieving them

3 Okay. App has clear goals, which may be achievable.

4 App has clearly specified goals, which are measurable and achievable.

5 App has specific and measurable goals which are highly likely to be achieved

Quality of information

Is the information relevant, competent, appropriate and not potentially harmful to the
users?

N/A There is no information within the app
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1 Irrelevant/inappropriate/incoherent/incorrect

2 Poor. Barely relevant appropriate/coherent/may be incorrect
3 Moderately relevant appropriate/coherent and appears correct
4 relevant appropriate/coherent/correct

5 Highly relevant appropriate/coherent/correct

Quantity of information

Is the extent of coverage within the scope of the app, and comprehensive but concise?
N/A There is no information within the app

1 Minimal or overwhelming

2 Insufficient or possibly overwhelming

3 Okay but not comprehensive or concise

4 Offers a broad range of information, has some gaps or unnecessary detail; or has no
links to more information and resources

5 Comprehensive and concise; contains links to more information and resources

Visual information

Is visual explanation of concepts through charts, graphs, images, videos, etc) clear,
logical and correct?

N/A There is no visual information within the app

1 Completely unclear/confusing/wrong or necessary but missing

2 Mostly unclear/confusing/wrong

3 Okay but often unclear/confusing/wrong

4 Mostly clear/logical/correct with negligible issues

5 Perfectly clear/logical/correct

Credibility

Does the app come from a legitimate source specified in app store description or
within the app)?

1 Source identified but legitimacy/trustworthiness of source is questionable

2 Appears to come from a legitimate source, but it cannot be verified (eg has no

webpage)

3 Developed by small NGO / institution /specialized commercial business/funding

body

4 Developed by government, university or as number 3 but larger in scale

5 Developed using nationally competitive government or research funding

Evidence Based

Has the app been trialled/tested?

N/A App has not been trialled/tested

1 Evidence suggests the app does not work

2 app has been trialled and has partially positive outcomes in studies that are not RCTs
Or there is little contradictory evidence

3 app has been trialled and has positive outcomes in studies that are not RCTs

Or there is no contradictory evidence

4 app has been trialled and outcome tested in 1-2 RCTs indicating positive results
5 app has been trialled and outcome tested in 3 or more RCTs indicating positive
results
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2. Criteria for the Persuasive System Design elements

Primary Task Support

Reduction
Tunnelling
Tailoring
Personalization
Self-Monitoring
Simulation

Rehearsal

Dialogue Support
Praise

Rewards
Reminders
Suggestions
Similarity
Liking
Social Role

System Credibility
Trustworthiness

Expertise

Surface Credibility
Real-world-feel

Authority
Third-party

endorsements
Verifiability

The user’s effort in performance with features should be
limited.

System should provide some sort of guidance and means for
action.

Information should be tailored to the targeted users.

Content should be able to be personalized.

Users should be able to track their current performances.
System should provide observations of cause and effects
concerning targeted topics.

Users should find means to rehearse focused behaviours within
the system.

Users should receive feedback in terms of praising words,
symbols, images or sounds.

Users should be able to receive some sort of rewards for their
performance.

Users should be reminded by the system to perform the
targeted behaviour.

Users should receive suggestions in performing targeted
behaviours in real-life.

Users should feel imitated in some way by the system.

The design and appearance of the system should be appealing.
A social model or role should be adopted within the system.

Truthful, unbiased, and fair information should be provided by
the system.

System should show knowledge and competence behind
provided information.

System should feel and look competent.

Users should be able to find information about the

founders and people/organizations behind the system.

Users should find references to people or organisations of
authority.

System should endorse respected external sources.

Accuracy of presented information should be verified by
external sources.



Social Support
Social learning

Social comparison

Normative influence

Social facilitation

Cooperation
Competition
Recognition
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Other users should somehow be observable in their
performance of targeted behaviours within the system.

System should provide means to observe other users who are
performing their target behaviors and to see the outcomes of
their behavior

Comparison with other users should be enabled.

System should gather people with same goals and topics
to provide them a feeling of being normal.

The possibility of discerning other users should be provided by
the system.

Means for cooperation should be provided.

Means for competing with other users should be provided.
Users should be able to recognize people who already

perform targeted behaviours within the system.



Appendix C: MARS and PSD detailed scoring

1. Scores engagement dimension
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ENGAGEMENT
Custo- Interac Target
# APP Justification Interest Justification o Justification o Justification 8 Justification Average
tivity Group
Would entretain for the Would engage for the amount Only customization is the postcode and Only interactivity possible is
1 DadPad amount of time of reading the 3 of time of reading the 3 that will change the servicces available in 3 provide feedback to the 5 Content is well-target 3.4
contents contents the area developers
. . — Content is well-target for
fun enough to entertain for a . . Allows basic customisation such as select . B . ) N )
Expectful: el - Moderately interesting; would . Offers basic interactive options moms, including different
2 brief time with the features 4 ) 3 moment of motherhood journey 3 . N 5 3.6
Wellness for Moms . engage user for some time ) ) . in the free version moments of motherhood
available for free (tryingtrimester expecting, mother...) 3
journey
How To Be A Mostly boring as it is just plain Would engage user for a brief Content is well-target for
3 w Y ing as itis just pai 3 | s g. Y ! 1 Does not allow customisations 1 No interactive features 4 s w 8 2.2
Good Dad text time dads
Ithas a variety of ways to
Manatee: Famil Features such as videos and Features such as videos and engage with the‘::onten\t/ such Content is well-target for
4 . v animations of rewards make it 4 achieving goals make it 3 Allows basic customisation 4 g‘g L 4 familiaes with further 3.6
Mental Health L . ) ) setting goals, responding quiz, . .
entretaining for some time engaging for some time N . " interest in therapy
sharing on social media.
Diverse features and social . B
. . . . . It has featuresto interact with .
Interaction with other users interactions possibilities . . . Content is well-target for
Mental health N L ) Allows basic customisation such as block other users (post, likes, chats). o .
5 N make it entretaining for some 4 make the app engaging for 3 N ) 3 . 4 moms with interest in 3.6
for mom + Social . . o posts with specifc words Part of the content is no longer . N
time some time however a limited ; social connections
. ; available
number is available for free
. Diverse features make the
Mindful Mamas fun enough to entertain for a app engaging for some time It offers basic interactive Content is well-target for
H il ) I -
6 brief time with the features 4 PP €ngag ‘g. ) 3 Allows basic customization 3 R ) R 5 8 3.6
Sleep for Moms ! however a limited number is options in the free version moms
available for free )
available for free
entertaining and fun, would Diverse features would Allows basic customization. The It has a variety of ways to
. stimulate repeat use as it has engage user in repeat use as it notifications just can be chose according engage with the content, such . .
Parenting N " . . Content is effectvily target
7 . many different features 4 has different features 3 the options offered (user ca not choose 4 as saving bookmarks, 5 4
App Dadditude . . P . . . for dads
vailable however ot all are available, however not all are specific time). User can add personal interactinc with other dads,
free available for free details and picture on profile sharing on social media, etc
. It has a variety of ways to .
fun enough to entertain for a ) . . L . N Content is well-target for
e . App provides some options of Allows basic customization (eg time of engage with the content, such L .
8 Parents brief time with the features 4 . . 3 . . N . 4 parents with interested in 3.6
" information for free reminders, save bookmarks). as sharing on social media or e
available for free ) R scientific content
chatting with a bot
App provides a range of Content is well-target for
Provides a variety of content . PP P ) g B It has a variety of ways to o 8 )
. . information and activities in . parents with interested in
) and features (articles, videos, . . . L . engage with the content, such o B
The Happy Child o an interesteing way (such as Allows basic customization (eg time of ) scientific content with
9 ) lessons, and activities) that 4 B > 3 ) 4 as saving bookmarks, 5 ) A 4
Parenting App . N quizz after seeing part of the reminders, save bookmarks). . N . diffeetentionn about the
make it entretaing for some responding quiz, sharing on .
3 content), would engage for > N level of science kowledge
time. . social media.
some time and goals
AVERAGE 3.8 2.8 3.2 4.6 35
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2. Scores functionality dimension

FUNCTIONALITY
Naviga Gestural
Justification Justification ) 8 Justification ) Justification Average
tion design
User is able to use the Perfectly logical, easy, App is mostly consistent and
Mostly functional with | I ) Y ) . N ‘y‘ gic Y PPt . v . .n I
1 DadPad . L 5 app immediately; app is 5 clear intuitive screen flow 4 intuitive 4.5
minor /negligible problems o .
intuitive and simple throughout.
Expectful: Wellness Perfect response; no It is easy to learn how to App is mostly consistent and
2 P 5 ) P 4 4 4 App is easy to use 4 i 3 M ™ 4.3
for Moms technical bugs use the app intuitive
Useris able t th Useable aft ti
How To Be A Good Mostly functional with sgr 5@ ? o use ? seable attera some time App is mostly consistent and
3 ) . 5 app immediately; app is 3 as ads made the 4 L 4.0
Dad (Father) minor /negligible problems N ) L intuitive
intuitive and simple navigations slower
Perfectly logical, easy, It is okay with a inconsisteny as
Manatee: Family Mostly functional with It is easy to learn how to . _y_ 8 Y v v
4 ) . 4 5 clear intuitive screen flow 3 user needs to leave the app to 4.0
Mental Health minor /negligible problems use the app .
throughout. read the full articles
App is okay with some
Mental health for Videos are a feature not It is easy to learn how to . ) pp ' Y W,I
5 X 3 . 4 4 App is easy to use 3 inconsities as the icons for play 3.5
mom + Social working. use the app A | .
the videos are still avaible
however they don't play and
Perfectly logical, easy, ) )
Mindful Mamas: Perfect response; no Itis easy to learn how to ) ‘y. g Y App is mostly consistent and
6 5 i 4 5 clear intuitive screen flow 4 o 4.5
Sleep for Moms technical bugs use the app intuitive
throughout.
. o Perfectly logical, easy, . .
Parenting App Perfect response; no app is intuitive and o App is mostly consistent and
7 ) 5 , 5 ) 5 clear intuitive screen flow 4 o 4.8
Dadditude technical bugs simple intuitive
throughout.
Perfect response; no It is easy to learn how to AP IS THOSLY CONSIBUEL atid
8 Parents 5 ) P 4 v 4 App is easy to use 4 intuitive 4.3
technical bugs use the app
Mostly functional with
The Happy Child minor /negligible problems app is intuitive and App is mostly consistent and
9 PPy ./ gligtole p 5 PRisin 4 App is easy to use 4 PP oHy co 4.3
Parenting App (reminders did not work simple intuitive
until the following day)
AVERAGE 4.3 4.4 4.3 3.8 4.2
3. Scores aesthetic dimension
AESTHETICS

visual
appeal

Justification Justification

graphics

Average

App is clear, user is able to select, locate

Apps graphics and visual design have

Some visual appeal — average. Texts

DadPad 4 and read items. Texts pages could have 4 N | X 3 pages and main page could have 3.7
R high quality and resolution K
more pleasant presentation more pleasant presentation
. . . . . . Some visual appeal — average. App
A f l, le, clear, orderl A hi d Id h; - .
Expectful: Wellness for Moms 5 PR s pro essmha simple c ear, orderly 4 pps -grap ICS: andvisua eshlgn ave 3 doesn't have any specific attractive 4.0
and logically organised. high quality and resolution
features
Satisfatory. Text could h bett Moderat lit hi d visual
How To Be A Good Dad (Father) 3 3 |s-a ory. Text couldhave a e. er 3 ° -era € quality grap' cs ar‘1 visua 2 Little visual appeal, visually boring 2.7
desing to become more attractive design (generally consistent in style)
App is cl is able to select, locat A hi d visual design h:
Manatee: Family Mental Health 4 PP s clear, useris a ‘e 0 select, locate 4 Pps -grap ICS_ andvisua eshlgn ave 5 App has high level of visual appeal. 4.3
and read items high quality and resolution
App is clear, is able to select, locat: A hi d visual design h: X X
Mental health for mom + Social 4 PP s clear, useris a ‘e 0 select, locate 4 Pps -grap ICS_ andvisua eshlgn ave 4 App has high level of visual appeal. 4.0
and read items high quality and resolution
X App is professional, simple, clear, orderly Apps graphics and visual design have
Mindful Mamas: Sleep for Moms 5 ) ) 4 N ) A 5 rery memorable and the use of color 4.7
and logically organised. high quality and resolution
Appi fessional, simple, clear, orderl A hi d visual design h: X X
Parenting App Dadditude 5 Pps pro essmha simple Fear orderly 4 Pps grap ICS_ andvisua eshlgn ave 4 App has high level of visual appeal. 4.3
and logically organised. high quality and resolution
S isual 1= X
App is clear, user is able to select, locate Apps graphics and visual design have on'1e visualappea . -average R
Parents 4 ) 4 N ) A 3 Doesn't have any specific attractive 3.7
and read items high quality and resolution
features
Appi fessional, simple, clear, orderl A hi d visual design h: X X
The Happy Child Parenting App 5 Pps pro essmha simple c ar, orderly 4 Pps grap IC% andvisua esAlgn ave 4 App has high level of visual appeal. 4.3
and logically organised. high quality and resolution
AVERAGE 4.3 3.9 3.7 4.0




4. Scores information quality dimension

INFORMATION QUALITY
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aceracy Quality of Theortical | quantit visual credi evidence
APP of app Justification goals Justification Justification duantty Justification X ) Justification - Justification Average
o Inform. background |of informat. informatio bility base
description n
App contains most of
the of the described App offers relevant App offers a broad
components functions ® eparopriate range of mformation App is developed
DadPad 4.0 P N/A 4.0 pPropriate, -y ot specified 4.0 8 4 N/A 5.0 using nationally N/A 43
however some are coherent and hoewever fora
. . government
presented correct information limitedvarea
superfiacially
App has highl App offers a broad
e g_ y. App has clearly specified App offers relevant e ) ) Developed by
Expectful: accurate description . . . range of information, Perfectly clear and o
i goals, which are appropriate, Mainly i ) specialized
Wellness for 5.0 of the described 4.0 4.0 § 4.0 hoewever very limitedis| 5.0 logical, no issues 3.0 - N/A 4.0
measurable and coherent and mindfulness . commercial
Moms components and 5 3 5 free. It has no links to found 3
: achievable correct information . - business
functions more information
App contains very few Moderately Appears to come.
How To Be A of the described relevant Information okay but from a legitimate
Good Dad (Father) 2.0 components/function| N/A 3.0 appropriate Not specified 3.0 not concise or not N/A 2.0 source, but it N/A 2.5
0od Dad (Father)
s (eg "share your information and properly organised cannot be verified
experience as a dad") appears correct (it has no webpage)
App has highl App offers a broad
e g_ y. App has clearly specified App offers relevant e ) 3 . L
. accurate description . . range of information, Visual information is
Manatee: Family " goals, which are appropriate, i Developed by small
5.0 of the described | 4.0 20 Not specified| 4.0 has no 5.0 perfectly clear, 3.0 R N/A 42
Mental Health measurable and coherent and . N institution
components and " _ links to more logical and correct
: achievable correct information : :
functions information
App offers a broad
range of information,
_ App offers relevant & ! ) -
Mental health for App contains most of spropriate howver part of it Visual information is Developed by smal
X 4.0 the of the described | N/A 4.0 " |Not specified 3.0 (videos) are not avilable| 3.0 okay, except forthe [ 3.0 =E VAT N/A 3.4
mom + Social . coherent and . - NGO / institution
components functions . . and last update on video section
correct information N N
articles was in more
than a year
Highly relevant App offers a broad
App has highly shly PP
e App has clearly specified appropriate and range of information, Developed by
X accurate description ) or perfectly clear and R
Mindful Mamas: N goals, which are correct N hoewver limited for N B specialized
5.0 of the described 4.0 5.0 . . Mindfulness 4.0 5.0 logical, no issues 3.0 ) 4.2
Sleep for Moms measurable and information, based free. It has no commercial
components and ) o ) found
. achievable on scientific links to more business
functions . "
research information
Highly relevant
App has highl
Pp has highly appropriate and App offers a broad Developed by
Parenting Aj accurate description App has clear goals, correct range of information, Perfectly clear and specialized
i i ion, ializ
ne Aep 5.0 of the described | 3.0 which may be 50 Not specified| 4.0 ge of Infor 5.0 v 3.0 pecialize NA a2
Dadditude information, based hoewver limited for logical commercial
components and achievable. 1o i
. on scientific free. business
functions
research
App description is App offers relevant Developed by
mo:Jep enera:stic the App has clear goals, ppa ropriate, Offers a limited amount Perfectly clear and s eciaﬁizedy
Parents 3.0 8 el 30 which may be 2.0 ppropriate, -y ot specified| 3.0 of information on the 5.0 logical, no issues 3.0 P N/A 35
app has more detailed N coherent and . commercial
achievable. . N free version. found .
features correct information business
App contains all of the Highly rel t
ighly relevant
of the described App has clear goals, i ) Offers a broad range of
) appropriate and : .
The Happy Child components which may be correct information but has no Perfectly clear and Developed by non
! 4.0 functions. However | 3.0  achievable. There are 5.0 X X Not specified 4.0 links to more 5.0 logical, no issues 4.0  profitorganisation | N/A 42
Parenting App N information, based . )
some functions are not how to measure they| - information and found not small
" " on scientific
not described on the using the app though. resources
research
app.
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5. Evaluation Primary Task Support elements — PSD

Used Used
Reduction Tunneling Tailoring Personalization Self-monitoring Simulation Reharsal elements elements
Fully Partially
Yes Yes Partially Partially No No No 2 2
DadPad Easy to use and to find App provides guidance  Content is specific ~ The services suggested
the features and means for action to dads on the app are according
Yes Yes Partially Yes Yes Partially Yes 5 2
Content can be User can track the Website Users have
Expectful: Wellness § X X X " ) . ) N )
for Moms Easy to use and to find App provides guidance  Content is specific personalized for 3 stages  sessions, minutes mentions different
the features available and means for action to moms of preganancy, meditated and benefits of practices
motherhood or loss. can longest streak mediation within the
How To Be A Good Yes . lYes . Par‘flally . No No No No 2 1
Dad (Father) Easy to use and to find App provides guidance  Content is specific
the features available and means for action to parents
Yes Yes Partially Partially Yes Partially Partially 3 4
App suggests
. . - Website PP SUgE
Manatee: Family § X . Content is specific . . small goals
Easy to use and to find App provides guidance ) User can select which  User can keep track mentions
Mental Health X ) to parents, mainly . X for users
the features available and setting goals courses want to watch of actions benefits for
from UK . based on the
families
lessons they
Yes Partially Partially Partially partially No No 1 4
A i i [X k
Mental health for . pp gives som? guidance . - User can set some User can keep trac
mom + Social Easyto use andto find  through the videosand Content is specific preferences such as not of couple features
the features available articles, but mainly relies to moms receive feed with some of their social
on the posts of the users keywords or check interactions(what
Yes Yes Partially Yes Yes Partially Yes 6 0
Mindful Mamas: Easv to use and to find App gives guidance and  Content is specific User gets content based User can track the Some Users have
Sleep for Moms Y X means for action based to moms interested on the preferences they  sessions, minutes  testemonials different
the features available . X ) )
on user's mindfulness on mindfulness set They can also meditated, amount of other users  practices
Yes Yes Partially Partially Partially Partially No 2 4
User can personalise  User can keep track Some
Parenting A| App gives guidance and notifications and filter  of social interaction testemonials
X € APP Easy to use and to find PP g g K Content is specific
Dadditude means for action through part of the content features ( of other users
the features. . for dads L .
diverse content according kid's age group comments, posts,  are available
(newborn, toddler...) likes...) on the webiste
Yes Yes Partially Partially Partially Partially Partially 2 5
. N user udnuo
App gives guidance
. some
through content and Some stories )
) . : ; : - . exercise as
Parents Easy to use and to find  some are just available in  Content is specific User can personalise of other Xrt flth
. e art of the a
the features. a logical sequence. Most for parents notifications parent's are P "
of the programs are not available ew
free though. plrogrLams
yes yes Partially partially partially Yes no 3 3
User flls brief User can keep track e
. . N . X Some statistics
Easy to use and to find R rovides auidance information about the of tips received, about the
The Happy Child the features. Provide PP X g X ) . children age andthe  lessons watchedand .
. " Lessons are just unlockes Content is specific . B . effectiveness
Parenting App steps to facilitate ) ) relationship and goals  wirte notes. User ca
. once user did the first to parents ) of the app are
perform target behavior before start using the not track the )
) , ) ones. R available on
(emotions list available) app but it does not answers for the )
. the website
seems the content was emotions




6. Evaluation Dialogue Support elements — PSD
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Used Used
Praise Rewards Reminders Suggestions Similarities Social Role elements elements
Fully Partially
DadPad no no no no no yes ! no 1 0
app has an appealing
Yes No Yes Yes No Yes No 4 0
Expectful: Wellness for ) User rec_ewes :
Morms User gets praise messages suggestion of app has an appealing
when finishes a practice contents and design
practies based on
No No no No No Partially No 0 1
How To Be A Good Dad Apr:]s desmﬁ s not‘
(Father) mu'c appealling as is
mainly long texts. The
main page uses somes
Yes Yes Yes Yes Partially Yes Yes 6 1
" User gets App uses suggestive app has an appealin| App offers a
Manatee: Family Mental | User gets praise written 8 User can set User receive tips PP . 68 y PP . p.p € PP
| rewards when K ) answer choices that fit design with chatbot
Health messages and images ) reminders for the and suggestion of X . . -
. completing what user might be illustrations and functioning as a
when finishing a task goals courses . ) . )
goals feeling animations helping
Partially No Partially No No Yes No 1 2
Only happens if other There are reminders
Mental health for mom +| moms like or comment for events the user .
. . ) app has an appealing
Social other user's posts. There subscribe but not desien
is nothing from the app engage on the e
itself social interaction or
Yes No Yes Yes Yes Yes No 5 0
Mindful Mamas: Sleep . User can set User re?elves App uses s‘uggestlve' .
for Moms User gets praise messages reminders for suggestion of answer choices that fit app has an appealing
when finishes a practice . contents and what user might be design
different features ) .
practies based on feeling
Partially No Yes Yes No Yes No 3 0
Only happens if other
. . User can set app has an appealin;
Parenting App Dadditude [ moms like or comment ) L PP . . pF €
, reminders for User receive tips design with diverse
other user's posts. There . . . .
| ) different features icons and illustrations
is nothing from the app
Yes No Yes No NO Yes Yes 4 0
User gets praise written . App offers a
K User can set app has an appealing
Parents messages and images . . . y chatbot
) o reminders for design with diverse L
when enrolling or finishing ) . ) ) functioning as a
different features icons and illustrations X
a course helping
yes no yes yes no yes no 4 0

The Happy Child
Parenting App

user gets praise written
messages and images
when finishing a lesson or
answering a question
correctly

User can set 2
types of daily

reminders and
decide time

User can set to
receives tips

app has an appealing
design




7. Evaluation System Credibility Support elements — PSD
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Used Used
Third-pa
Trustworthiness Expertise Surface Credibility Real World Feel Authority endors:m:zt Verifiability elements elements
Fully partially
Yes Yes Yes Yes Yes Yes No 6 0
Itis stated that NHS and health Website mentions
. . N . App has a competent Itis stated that NHS and 3 . s
DadPad Information unbiased Information provided . professionals are behind the app  receiving funds from
. look and feel, does not  health professionals are . .
and truthful by health professionals " and services are reffered on the European Regional
have ads. behind the app
app development fund (EU)
Yes Yes Yes Yes Yes Yes Yes 7 0
Information unbiased Information about the Website mentions References and
Expectful: Wellness | and truthful. Thereis  Information provided ~App does not have ads - L Information about the y people
) organization behind it is N ) . media that app was )
for Moms no source cited by a range of health and has a competent N . professionals behind the app is N behind the
B . . avaible and there is a N mentioned (eg Forbes
however sites states it professionals. look and feel available on the app app can be
N P contact channel and Vogue)
is based on scientific found on the
Partially No Partially No No No No 0 2
How To Be AGood | Information seems to App has simple look
Dad (Father) be unbiased and and feel, ads interrupt
truthful, however navegation constantly.
Partially Yes Yes Yes Partially Yes Yes 5 2
Manatee: Family App provides ) App has a competent Org.anization and Websit.e n.1entivons References )
Mental Health trustworth content. Content is made by look and feel. does not professionals can be seen Part of the content name the several insitutuions,  and experts behind
However as the app has health professionals have z;ds within the app and the health professionals responsible = sucha as university and  the app can be
also the goal to offer i website and can be hospital found on the
Partially Partially Partially No Partially No No 0 4
Mental health for App prov!des v@eos App prowdg videos  App has a competent The presentation video ) Videos and articles alre
. and articles with and articles look and feel, does not . written/made by professionals
mom + Social . . N - from the founder is not B B
truthful information. made/written by have ads but the videos ) but there is no detailed
. . . available anymore N )
Videos are not experts. Videos are not are not working information about them and
Yes Yes Yes Yes Yes Yes Yes 7 0
Website mentions References and
nformation unbiased  Content is made by Information about the media that app was eople
Mindful Mamas: and truthful. There is psychologists, App does not have ads . R . . PP p. P
) . organization behind itis  App has received awards (eg Best mentioned (eg behind the
Sleep for Moms no source cited mindfulness experts and has a competent N . ) . .
N " avaible and there is a guided meditations online 2022) Heymama and app can be
however sites statesit and moms, however look and feel N
) contact channel Parenthood) and prizes found on the
is based on research they are not named . N
received (eg Best website
Yes Yes Yes Yes Yes No Yes 6 0
. . Detailed information about Detailed
Information unbiased Content creatd by . S . .
- N . . App does not have ads the App informs qualification, name information about
Dadditude and truthful with professionals involvend L .
— and has a competent organization and and picture of the expert for experts
sources and authors  have qualifications on . L e N
. look and feel professionals responsible it every content within the app behind the
mentioned the health area . . B
is avaible and there is a app can be
Yes Yes Yes Yes Yes Yes No 6 0
Information seems to
I, Website mentions
be unbiased and . . "
. The professionals that Information about the B media that app was
truthful. There is no App does not have ads L o Apps informs the author of the .
Parents 5 create the content has organization behind it is . B mentioned (eg Forbes
source cited and the . and has a competent N . contents and their expereience
) years of experience on avaible and there is a " o and TEDx) and
title of the presenter of R look and feel within the organization B
) o the institution contact channel companies where users
contents is "trainer" on
P work (Google)
the instituion that
Yes Yes Yes Yes yes No Yes 6 0
Information unbiased Website mentions it is B . : Third-parties are References
N . App 's website mentions the non- ) .
. and truthful. Thereis  based on research In Information about the ) -~ o mentioned endorsing and experts
The Happy Child ) App does not have ads N A profit organization behind it and )
N no source cited Psychology organization behind it is N the work of the behind the
Parenting App N ) . and has a competent N 3 the category of professionals
however sites states it Neuroscience and avaible and there is a ) 5 founders of the app can be
N o look and feel involved ( psychologists, N )
is based on research on Pediatrics. App contact channel - . foundation behinf the found on the
psychiatrists and neuroscientists) N
Psychology, updated recently (less app but not the aoo website




8. Evaluation Social Support elements — PSD

63

Used Used
. . . . Normative Social . o o
Social Learning Social Comparison o Cooperation Competition Recognition elements elements
Influence Facilitation N
Fully LETELY
No No No No No No No 0 0
DadPad
No Partially Partially No No No No 0 2
Expectful: Wellness for X Website has a session
Users can directly share ) )
Moms ) ) ) with shared stories and
content via social media. ) R
interviews of other
N Partiall N N N N N 1
How To Be A Good Dad ° u ar;la tl h ° ° ° ° ° 0
(Father) sers car'1 |rec' y s a're
content via social media.
No Partially no No No No No 0 1
Manatee: Family users can directly share
Mental Health some content via social
media
Partially Partially Yes Yes Yes No Partially 3 3
Appisa
community where Main goal of Means for
users can present Users can make the app is social cooperation are Other users can
Mental health for mom P R comparsions based what | App gathers people with pp ) p . .
. share their X ) facilitation, provided such as provide regonition
+ Social X others post. Besides users | same goals and topic of ) )
achieves and y . . throu adding adding events, through comments or
3 .| candirectly share articles interest . ) : o
react to it (there is . . ) ) frieends, selling/buy, chatting sending likes
. and videos via social media . ”
no specific posting... with users...
incentive ta nast
N Partiall Partiall N N N N 0 2
Mindful Mamas: Sleep ° a ,'a Y artialy 5 ° ° ° °
Users can directly share | Some testemonials of
for Moms ) ) . )
content via social media. |other users are available
Partially Partially Yes Yes Yes No Partially 4 2
App offers a Users can make App gathers people with Means for
. PP X . PP & peop . . Other users can
Parenting App community where | comparsions based what | same goals and topic of Users can cooperation are . -
I ) . X . . X provide regonition
Dadditude users can present | others post. Besides users | interest. Also website interact with provided such as
R . . 5 . o through comments or
their progress and | can directly share articles has testemonials of other dads discussing in the _—
. N . . . y . sending likes
react to it (there is |and videos via social media other parents forum with other
No Partially Yes No No No No 1 1
Parents Users can directly share [App has "life hacks" with
content via social media. | stories of other parents
No Partially Partially No No No No 0 2
App's website give

The Happy Child
Parenting App

Users can directly share
content via social media.

statics of the user's
satisfaction (eg 78% of
users reported improved

relationships with their




