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Abstract

Background: There is a need to disseminate evidence-based parenting interventions for adolescent externalizing concerns.
Although family-based treatments have demonstrated efficacy for such concerns, they have limitations and challenges when
disseminated in the community. Behavioral-based parenting techniques form an integral part of well-established, family-based
interventions for adolescent behavioral problems and are ideal for dissemination through coupling with smartphone technology.
Despite the vast number of “parent” apps currently available in commercial markets, there is a dearth of reviews focused on
evaluating mobile health apps through the lens of behavioral parenting training (BPT).

Objective: Thisstudy aimed to conduct a systematic review of commercial mobile health apps for parents to increase effective
parenting skills that include behavioral components.

Methods: A search of the Google Play and Apple App Stores identified 57 apps that were included in the review and coded for
availability, popularity, and infrastructure. In total, 89% (51/57) of them were sufficiently functional to be assessed for app design
quality (engagement, functionality, esthetics, and information), and 53% (30/57) proceeded to the final evaluation of level of
adherence to BPT principles.

Results: Intotal, 57 apps met theinitial inclusion criteria. Accessibility was high across these apps given that 44% (25/57) were
available on both the Google Play and Apple App Stores and 68% (39/57) were free of charge. However, privacy concerns were
addressed inconsistently among the apps. App design quality was average across the included apps, and apps with positive user
star ratings or a high number of downloads received higher ratings on app design quality. In contrast, the identified apps largely
fell short in providing BPT components adequately and with high interactivity, with low levels of adherence to BPT (mean
20.74%, SD 11%) across all commercial apps evaluated. Commercially popular apps did not show higher levels of adherenceto
BPT. Overall, amoderate relationship between app design quality and adherence to BPT was found. App features that have been
found to increase user engagement, such as gamification and individualization, were only observed in a small minority of apps.
Overadll, there was alack of focus on teenage devel opment.

Conclusions: Future app devel opers hoping to increase the dissemination of BPT should aim for free and accessible apps that
balance high-quality design features (eg, simple esthetics, interactivity, and individualization) with content consistent with BPT
principles. They should also consider key issues that are inconsistently addressed in current apps, including privacy and teenage
development. Future app developmentswill likely benefit from multisector (industry and academic) collaboration throughout the
design process and involving end users (ie, parents) during different stages of app development.

(IMIR Pediatr Parent 2023;6:e43626) doi: 10.2196/43626
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Introduction

Background

The need for effective parenting interventions for parents of
adolescents with behavioral problems in community service
settingsis an important public health issuein the United States
[1,2]. National surveysindicate a high prevalence of behavioral
or conduct problemsin children and adolescents, whereas only
half have received any treatment [ 3]. Despite this high demand,
thereis a substantial lack of evidence-based parenting support
programs specific to parentsor as part of servicesfor adolescents
inthe community [1]. Although family-based therapiesare more
commonly found in community mental health clinics and are
efficaciousin increasing the use of effective parenting strategies
[4,5], barriers such as cost and provider expertise limit
implementation and  dissemination [1]. However,
behavioral -based parenting techniques [6-8] arean integral part
of these interventions [9,10] and can be effectively delivered
through smartphone technology [11].

Mobile health (mHealth) has emerged as a promising option
for using smartphone technology to increase the reach of
behavioral-based parenting programs such as behavioral
parenting training (BPT) for parents of adolescents with
behaviora problems[12]. The commercial industry of mHealth
has certainly proliferated, and there is parent demand. The
number of health and wellness app downloads has reached an
estimated 3.35 billion worldwide [13], and previous research
suggests that parents turn to resources on the internet or
smartphone appsto receive help with parenting to manage child
behaviors [14,15]. Moreover, parents of teenagers with
behavioral problems such as substance misuse have expressed
interest in receiving support delivered through mHesalth [16].
Although there has been aproliferation of commercial mHealth
apps, research has not kept pace with eval uating parenting apps
through the BPT framework [14,17,18], which limits our
understanding of the usefulness of commercially available
parenting apps for the management of child or adolescent
behavioral problems.

The goal of this review was to identify commercial mHealth
appsthat include components of behavioral parenting techniques
and evaluate the identified apps on app features, app design,
and adherence to the theoretical framework behind BPT
techniques and interventions. The intent of this review was to
inform the selection of mHealth apps by providers and the
development of new apps designed for parents of adolescents
with behavioral problems[17].

Although there are several systematic reviews evaluating
commercial mHealth apps related to physical activity (eg,
exercise) and medical health conditions (eg, diabetes) [19], there
arefewer reviews of commercial mHealth appsfor mental health
interventions other than for adult depression and substance
misuse [20,21]. Regarding commercidly available
parent-targeted mHealth apps, the vast majority of previous
reviews have focused on evaluating apps that provide
information or interventionsfor medical or health concernssuch
as pregnancy; prenatal, postnatal, and infant care [18,22-28];
nutrition, physical activity, weight management, and medication
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adherence[29-31]; or parent education and health literacy about
particular topics [14,32]. In comparison, few reviews of
commercia apps have focused on evaluating the content and
quality of parenting apps devoted to providing skillsto parents
through a BPT lens [17] (Magnuson, PsyD, unpublished data,
May 2023).

We found 2 systematic reviews of parent-targeted commercial
mHealth apps that focused on parenting children who have
behavioral or mental health concerns [33,34]. Pasdrelu et d
[34] reviewed mabile apps addressing parenting skills for the
management of child attention-deficit/hyperactivity disorder
and noted the presence or absence of evidence-based el ements.
However, the review did not comprehensively evaluate the
recommended treatments covered in the apps. Trahan et al [33]
focused on parenting apps designed for low-income fathersin
the United States but included a special focus on evaluating the
apps through the lens of paterna self-efficacy and
evidence-based factors that contribute to low-income father
engagement. Evaluation of the extent to which apps adhere to
specific evidence-based intervention strategies or theoretical
principles is needed in a review of commercial mHealth apps
for parenting practices.

Objectives

Giventheempirical basisof BPT for child behavioral problems,
the potential advantages of leveraging mHealth apps to deliver
BPT, and the dearth of reviews focused on evaluating mHealth
apps for their BPT or BPT-informed components, the major
objective of this study was to conduct a systematic review of
commercial mHealth apps for parents to increase effective
parenting skills that include behavioral components. More
specifically, we aimed to answer four main research questions
regarding the identified apps: (1) What are the general
characteristics of parent-targeted apps with BPT components
or BPT-informed components that are available in the most
frequently used commercial app stores (ie, Apple App Store
and Google Play Store)? (2) What is the app quality (using the
Mobile App Rating Scae [MARS] framework [35]) of
parent-targeted apps with BPT components or BPT-informed
components? (3) Are commercial apps with BPT components
or BPT-informed components adherent to the theoretical
framework of behavioral parenting interventions? and (4) What
is the association among app characteristics (eg, platform and
popularity), design quality, and adherence to the theoretical
framework of BPT?

The results are discussed within the context of optimizing the
digital trandation of BPT into mHealth apps for parents. This
review provides apicture of what is on the menu for the general
public and could inform future devel opment of mHealth apps
that aim to provide behavioral parenting interventionsfor parents
of children with behavioral problems.

Methods

Search Strategy

A systematic review framework was used to search, screen, and
assess commercial appsin English. Aninitia search of the US
Google Play and Apple or iOS App Stores was completed by
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thefirst author (KL) in December 2021. A second, independent,
parallel search of both stores was also conducted by the third
author (LD) to ensure reproducibility and confirm the
comprehensiveness of the initial app search. The searches
focused on the US Google Play and Apple App Stores as they
are the 2 leading mobile phone app markets [36,37]. Search
termswere sel ected based on type of intervention (ie, parenting),
target audience (ie, parents), and topic of concern (ie, child
externalizing or behavioral concerns), consistent with the goals
of this review. Colloquial paraphrases were added based on
descriptions in app stores and terms used in previous reviews.
Specific search termsincluded “ parent,” “ parenting,” “ parenting
tips” “parenting advice,” “parenting teens,” “child behavior,”
and “child discipline”

The preliminary determination of inclusion and exclusion was
conducted based on descriptions and images published by app
developers on the US Google Play and Apple App Stores, a
process consistent with previous commercial app reviews[38].
Appswith questionable eligibility were downloaded for further
analysis, and those that did not meet the eligibility criteriawere
not included in this review.

Apps that met the inclusion criteria were downloaded and
installed on an iPhone XS or Samsung Galaxy S10 Plus
(SM-G975U) device depending on the accessibility of each app
in either system. Apps were then assessed based on four broad
domains: (1) accessibility and popularity, (2) infrastructure, (3)
app quality, and (4) adherenceto behavioral parenting principles
or strategies. Apps that were unusable or rated as having low
interactivity under app quality (see the Data Extraction section)
were excluded from further evaluation of BPT adherence.

Inclusion and Exclusion Criteria

Thisstudy included commercially available apps whose primary
function isto offer parenting skills or “tips’ to address child or
adolescent behaviorsthat are key targetsfor behavioral parenting
techniques such as co-operation; compliance; or establishing
expectations, rules, and limits (eg, completing chores).

This study excluded apps that (1) were not offered in English;
(2) were intended for use by professionals or individuals other
than parents or caregivers; (3) required access codes from a
health professional or aresearch or medical program to be used;
(4) targeted areas of parenting or parent education unrelated to
managing child behaviors (eg, pregnancy or infant care,
information on developmental milestones, and other medical
or nutritional needs of children); (5) were aimed at infant or
prechildhood care and milestone trackers; (6) were listed for
“age0to 3" (appslisted for “age 0to 5" were further evaluated
for whether they contained BPT components); (7) wereintended
for coparenting because of this review's focus on improving
parenting in parent-child contexts; (8) functioned as
communication platforms between parents and care
professionals (eg, health care professionals, pediatricians, and
childcare or daycare options) or schools; (9) focused on early
learning, homeschooling, or games for cognitive development;
(10) were designed for specialized developmental or
neurodevelopmental conditions (eg, autism spectrum disorder,
developmental delays, learning disorders, and special education
or needs) asthese concerns often require additional interventions
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and approaches [34,39] distinct from parenting techniques that
may be part of theintervention [40]; (11) functioned as catal ogs,
electronic libraries, or electronic books or magazines for
parenting; (12) functioned as forums or internet-based
communities; or (13) functioned exclusively as technical aids
to facilitate implementation of specific parenting activities (eg,
token or reward trackers, house chore checklists, digital safety
monitors, or geographic locators) without providing
interventions or teaching underlying BPT principles such as
reinforcement, house rules, and monitoring and supervision. In
contrast, appsthat included embedded technical aids (eg, token
trackers) but also provided some verbal guides on practicing
related parenting skills were included in this review.

Data Extraction

Retrieved apps were categorized and evaluated based on the
criteria used to evaluate commercial apps across previous
reviews [36,37], including accessibility and popularity,
infrastructure, app quality, and level of adherence to BPT
strategies and their underlying principles[41,42].
Accessibility and Popularity

Accessibility was coded based on whether the app could be
found on one or both app stores and on cost. Given that the
actual number of views or downloads of an app is rarely
accurately reported on either the Google Play or Apple App
Store [36], severa indicators of popularity were coded as
approximations. These indicators included any available
information provided about the number of downloads, number
of usersthat rated the app, and average user star ratings (based
on a5-star system). However, it should be noted that, typically,
only apps with a substantial pool of user ratings will display
their specific number of reviews and average star ratings.

Infrastructure

To evaluate app infrastructure, the evaluators coded whether
the app had a privacy statement and, if so, where one could
access it (ie, on the app store, on a separate website, or within
the app). In addition, the eval uators explored whether there was
awebsite associated with each app as an indicator of the app’s
supporting infrastructure.

App Quality

The MARS was used to evaluate app quality. The MARS is a
23-item scale designed to provide objective and reliable
multidimensional measures of the quality of health-related apps
[35]. It was developed by a multidisciplinary team of
psychologists, scientists, and technology devel opment experts.
It encompasses several subscales, including engagement (eg,
interactivity), functionality (eg, ease of use), esthetics (eg,
graphics), and information quality and effectiveness (eg,
accuracy of app description on the app store) and has emerged
asapromising measure of user experience and quality of health
apps [35]. Therating of each MARS item is based on a 5-point
Likert scale (1=inadequate, 2=poor, 3=acceptable, 4=good, and
5=excellent). Previous research has shown that the MARS has
strong internal consistency (Cronbach 0=.92) and interrater
reliability (intraclass correlation coefficient [1CC]=0.85) [35].
For this study, theinternal consistency of the primary evaluator
(KL) was acceptable (Cronbach a=.79). To cal cul ate reliahility,
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a second independent rater (LD) randomly chose 20% of the
included apps (10 apps) to rate app quality, and the interrater
reliability between the 2 evaluators was moderate (1CC=0.52)
[43].

Adherence to Behavioral Parenting Strategies and
Principles

Adherence to the strategies and principles of behaviora
parenting interventions was eval uated by examining app content
against 91 BPT strategiesthat are part of the most widely used
protocols. The strategies were distilled from current protocols
following asequence of stepsby thefirst (KL) and second (KM)
authors, who are doctoral clinical psychology students with
training in cognitive and behavioral theories and child
interventions related to BPT. A codebook that listed the
behavioral parenting strategies was developed to guide our
codes. For this study, the core clinical strategiesfor BPT were
summarized as a list of individual statements comprising the
codebook by the first author (KL).

Specificaly, firgt, the first (KL) and second (KM) authors and
ateam of trained undergraduate students searched the scholarly
literature, treatment manuals, and nonacademic web-based
sources promoting effective parenting strategies in managing
child or adolescent behaviors. The first and second authors
reviewed the comprehensive compilation and generated a list
of parenting strategies grouped by domain. This process of
search and consolidation was supervised by the senior author
(SRP)—a licensed psychologist specializing in treating child
and adolescent externalizing behavior. In addition, the first
author independently consulted several evidence-based treatment
manuals grounded in BPT and social learning theory aswell as
manuscripts on behavioral parenting mechanisms of change
[44,45] to add to or revisethelist of strategies and domains for
thefinal list of BPT strategies. The manualsthat were reviewed
included the Oregon model of parent management [8,46-48],
the behavior modification approach to parenting by Kazdin [6],
Helping the Noncompliant Child [9], Parent-Child Interaction
Therapy [41], Functional Family Therapy [42,44], and
Multisystemic Family Therapy [10].

Second, a codebook that listed the behavioral parenting
strategies was developed to guide data extraction while
reviewing the commercial apps. For this study, the core clinical
strategies for BPT were summarized as a list of individual
statements by the first author (KL). A total of 91 unique core
statements or BPT strategies were identified and grouped into
twelve domains: (1) psychoeducation (2 statements), (2) setting
behavioral targets and goals (6 statements), (3) tracking (9
statements), (4) supervision (5 statements), (5) positive
reinforcement (15 statements), (6) positive verbal support or
praise (6 statements), (7) consequences (15 statements), (8)
setting limits or clear rules (11 statements), (9) making effective
requests (9 statements), (10) communication and family
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relationship (7 statements), (11) parent mental health and
self-care (3 statements), and (12) maintenance and additional
resources (3 statements). See Multimedia Appendix 1 for the
completelist of 91 core statements grouped by domain.

Third, consistent with previous reviews evaluating adherence
to evidence-based principles[36,45], thefirst author (KL) rated
apps against each of the 91 core statements on a scale from 0
to 2 to evaluate adherence, where O=there was no information
about the statement, 1=there was some information related to
the core statement (eg, information wasincomplete or implicit),
and 2=the app provided explicit and comprehensive verbal
instruction that paraphrased the statement. After each core
statement was rated, the mean adherence score of each domain
was obtained by averaging the ratings of all statements within
this domain. Finally, an overall adherence level was obtained
by dividing the sum of the domain scores by the maximum
possible total score of 24 (ie, 2 points for each of the 12
domains) and converting it to a percentage. A percentage was
calculated instead of the mean score to reflect a more diverse
range of possible adherence levels. Table 1 displays an
illustration of the scoring system using the psychoeducation
and setting behavioral targets and goals domains as examples.
The remaining 10 domains were scored following the same
procedure.

Only apps scoring =3 on the MARS interactivity evaluation
were coded for adherenceto behavioral parenting strategiesand
principles. The appsthat were not evaluated for adherencewere
those with potentially limited impact on changing user
behaviors. Previousresearch indicatesthat interactivity (defined
in the MARS as whether the app “allows user input, provides
feedback, contains prompts such as reminders, sharing options,
notifications, etc” [35]) is a key consideration for effectively
trandating traditional face-to-face behavioral health
interventions to digital platforms [49-51]. Interactivity
considerably affects the user's attitude toward the digital
intervention, intentions for behavior change, and the manner
and extent to which intervention content is psychologically
processed by the user [52-54]. Low interactivity likely
substantially limits the effectiveness of behavior change
interventions delivered digitally [54-56]. Consistent with this
literature, those apps that scored either 1 or 2 on the item
“interactivity” (indicating below-average or below-sufficient
interactivity) based on the MARS evaluation were excluded
from the evaluation of adherence because of the potentially
limited effect in changing user behaviors.

In this study, the internal consistency of BPT adherence for the
primary evaluator (KL) was acceptable (Cronbach a=.75). To
calculate reliability, a second independent rater (LD) randomly
chose 20% of the final apps (7 apps) to rate adherence to BPT
principles. The interrater reliability between the 2 evaluators
was moderate (ICC=0.63) [43].
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Table 1. Scoring system for each app using 2 domains as an illustration.
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Domain and statement Rating for each statement  Domain mean adherence (range 0-2) Overall adherence (range 0%-100%)
0 1 2
Psychoeducation
Normative child development for None Some Clear  Averageratingof al itemsinpsychoe- Sum of all domain means divided
child'sage ducation domain by the total score of 24 (ie, 2 points
x 12 domains), converted to a per-
centage
Problem or risk behaviorsfor child's  None Some Clear  Averageratingof al itemsinpsychoe- Sum of all domain means divided
age ducation domain by the total score of 24 (ie, 2 points
x 12 domains), converted to a per-
centage
Setting behavioral targets and goals
Goasareachievable, redlistic, develop- None  Some Clear  Averagerating of al itemsintheset- Sum of all domain means divided
mentally appropriate, measurable, spe- ting behavioral targets and goalsdo- by the total score of 24 (ie, 2 points
cific, and time limited main x 12 domains), converted to a per-
centage
Selection of behaviors to target None Some Clear  Averagerating of al itemsintheset- Sum of all domain means divided
ting behavioral targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Defining problem behavior aswell as  None  Some Clear  Averagerating of al itemsintheset- Sum of all domain means divided
replacement behavior ting behavioral targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Pinpointing None Some  Clear Averageratingof al itemsintheset- Sum of all domain means divided
ting behavioral targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Guidance on establishing behavior None Some Clear  Averagerating of al itemsintheset- Sum of all domain means divided
contract ting behavioral targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Guidanceon establishingtokenecono- None  Some Clear  Averagerating of al itemsintheset- Sum of all domain means divided

my

ting behavioral targets and goals do-
main

by the total score of 24 (ie, 2 points
x 12 domains), converted to a per-
centage

Statistical Analysis

Datawere collected by manually coding the extracted data, and
all statistical analyses were performed using SPSS (version 28;
IBM Corp [57]). The relevant characteristics of accessibility
(eg, cost and platform), popularity, and infrastructure were
determined in advance. Summary statistics, including means,
SDs, and percentages, were used to describe app characteristics
of interest. Descriptive statistics were used to describe the
quality of the apps based on the MARS subscal es and adherence
to BPT strategies and principles across the 12 domains.
Independent-sample 2-tailed t tests and 1-way ANOVAS were
performed on MARS scores and BPT adherence scores between
appswith different characteristics (eg, platform and popul arity).
Therelationships between the MARS ratingsand BPT adherence
scores were computed using Pearson r correlations.
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Results

Search of mHealth Apps

The search of the commercia marketplace identified atotal of
1012 apps (657/1012, 64.92% from the Google Play Store and
n=355, 35.08% from the Apple App Store). After duplicates
(88/1012, 8.7%) were removed, the search yielded 924 unique
apps related to “parenting.” After exclusion, 57 apps met the
final criteriafor inclusion in the review (Multimedia A ppendix
2). Notably, a substantial number of apps (87/924, 9%) were
excluded because they only served as digital aids or tools that
assisted the implementation of specific behavioral parenting
techniques (eg, token tracker and house chore checklist) but did
not provide information on how to practice the skills.

After excluding 11% (6/57) of the apps, which were unusable
owing to technological glitches within the app, a total of 51
apps had complete MARS ratings. An additional 21 of the 57
(37%) apps were excluded due to receiving low interactivity
rating on MARS. These excluded apps primarily presented
parenting skills in a text-based way that could be similarly
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achieved by reading a book or through a web-based catalog
search (eg, presenting chapters of books and listing web-based
articlesrelated to parenting). After exclusion of low-interactivity
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apps, 30 apps were analyzed for adherence to behavioral
parenting principles (Figure 1).

Figure 1. Flow diagramillustrating the exclusion of apps at various stages of the study. BPT: behavioral parenting training; MARS: Mobile App Rating

Scale.

Apps identified through
Apple App Store (n=355)

Apps identified through
Google Play Store (n=0657)}

‘\ ..—f"—,r

Total apps identified (n=1012)

Unique apps screened for eligibility
(n=924)

Duplicates (n=88)

Apps excluded, with reasons (n=867):
- Not in English (n=38)
¢  Digital safety and location tracking
(n=142)
o  Notintended for parents (n=23})
®  Aim unrelated to provision of
specific parenting skills (n=565)

Apps included in mitial review (n=57)

#  Required enrollment in external
program or require invitation code
(n=12)

o Technical aids or tools (n=87)

Apps excluded from further coding because

i
Apps tully coded on the MARS (n=51}
|

they were broken or unusable (n=06)

1

Apps fully coded on adherence to BPT
principles (n=30)

App Characteristics

Accessibility

Of the 57 apps included in the review, 24 (42%) were only
available onthe Google Play Store, 8 (14%) wereonly available
on the Apple App Store, and 25 (44%) had versions on both
platforms. Consistent with previous research [36,37], there
appeared to be more apps in general through the Google Play
Store compared with the Apple App Store. Of the 57 apps
included, 49 (86%) were free to download. Of the 8 paid apps,
1(12%) cost US $0.99, atotal of 5 (62%) cost US $2.99, atotal
of 1 (12%) cost US $3.99, and 1 (12%) cost US $9.99 to
download (mean US $3.74, SD US $2.49). Of the 49 apps that
were free to download, 10 (20%) involved in-app purchases or
subscriptions. In-app costs depended on whether the user
selected a monthly or yearly subscription, ranging from US
$0.99 to US $14.99 for the initial period of subscription (eg, 1
month).

Popularity

For each app, the Google Play Store reported a range of the
number of downloadsto date, whereasthe Apple App Storedid
not. On the basis of the 49 appsisted on the Google Play Store,
the median number of downloads was between 1000 and 5000.
A total of 10% (5/49) of these apps were installed <100 times.
Across both the Google Play and Apple App Stores, average
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Apps excluded from further coding because
of low interactivity raling {(n=21)

star ratings were only reported for apps with user downloads or
sufficient user star ratings. Among the 41% (20/49) of appsthat
reported user ratings on the Google Play Store, the mean number
of ratingswas 610.55 (SD 2138.76; range 2-9892), and the mean
star rating across the apps was 4.05 (SD 0.72; range 2.7-5) out
of 5. Inthe Apple App Store, 48% (16/33) of appsreported user
ratings. The mean number of ratings was 114.81 (SD 226.63;
range 1-734), and the mean rating was 4.52 (SD 0.74; range
2-5) out of 5.

A total of 40% (23/57) of unique apps were considered highly
rated by users based on an average user rating of >3 on either
the Google Play or Apple App Store (Multimedia Appendix 2).
The use of 3 asthe cutoff was consistent with previous reviews
of commercial apps[21].

Most user star ratings and numbers of downloads centered on
the same 4 apps (The Happy Child, Weldon, Parent Lab, and
Thumsters), all of which had versions on both platforms. On
the basis of the available information on the Google Play Store,
75% (3/4) of these apps had >10,000 downloads, whereas
Thumsters had between 1000 and 5000 downloads.

Infrastructure

Of the 57 apps included in this review, 18 (32%) did not have
their own associated website. In terms of the location of the
privacy policy, 2% (1/57) of the apps had their privacy policy
located exclusively within the app. A total of 32% (18/57) of
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the apps did not have any privacy policy (including 1/57, 2%
of appswhose website was unreachable), 58% (33/57) provided
privacy policies that were accessible within the web-based app
store, and the remaining 9% (5/57) provided privacy policies
on websites external to the app store.

App Design Quality

Overall Quality

A total of 89% (51/57) of the apps were evaluated for app
quality using the MARS as 11% (6/57) were unableto function
correctly and, thus, could not be evaluated further (Figure 1).
See Multimedia Appendix 3 for the MARS ratings of each app.
Theoverall objective quality of all 51 appswasrated asaverage
(mean 3.86, SD 0.51). Regarding the subscales, the apps
received the highest rating on functionality (mean 4.50, SD
0.40), followed by esthetics (mean 3.80, SD 0.78), information
(mean 3.63, SD 0.64), and engagement (mean 3.49, SD 0.72).

Table 2. Mobile App Rating Scale (MARS) scores by platform (n=51).

Lietd

App Quality Between Platforms

A 1-way ANOVA was conducted to examine whether the
MARS score was related to being on one or both platforms
(Table 2). Significant differences were found in the overall
MARS score as well as in the engagement, esthetics, and
information subscalesat P<.01. Theresults consistently showed
that apps available on both platforms received significantly
higher overall score, higher engagement, and higher esthetics
at P<.001 and higher information at P=.004, compared to apps
exclusive to the Google Play Store. However, there was no
statistically significant difference between apps exclusive to
the Apple App Store and apps found on both platforms or apps
exclusive to the Google Play Store. Notably, there was no
significant difference found between platforms in the
functionality subscale (P=.49), which suggests that apps had
similar levels of functioning, performance, and usability across
platforms.

MARS Apple App Store Google Play Store Both (n=23), F test (df) P value (2-tailed)
(n=6), mean (SD) (n=22), mean (SD) mean (SD)

Overdll 3.91(0.31) 3.54%(0.47) 414%(041) 1127 (248° <001

Engagement 3.57(0.48) 3.052(0.67) 3892(057) 1091 (248)° <001

Functionality 467 (0.13) 45 (0.39) 445(045)  073(248) 49

Esthetics 3.72(0.61) 3.29%(0.71) 430%(053) 14.88(248° <001

Information 3.70(0.52) 3.312(0.57) 3922(0.61) 6.133(2,48)° 004

3\leans differ from each other at P<.001 (Tukey honestly significant difference [HSD] test).

bp< 01.

App Quality Based on User Star Ratings

Independent-sample 2-tailed t tests were used to determine
whether there was a difference in MARS scores between apps
with user star ratings of >3 and appswith low or no user ratings
(Table 3). There were significant differencesin overall MARS,

engagement, esthetics, and information scores. Compared with
apps with low or no user ratings, apps with higher user ratings
received significantly higher overal MARS (P=.008),
engagement (P=.01), esthetics (P=.01), and information (P=.03)
scores. There was no significant difference in the functionality
subscal e between the 2 groups (P=.67).

Table 3. Mobile App Rating Scale (MARS) scores of highly rated apps compared with others (n=51).

MARS High rating (n=23), mean (SD)  Low or norating (n=28), mean (SD) ttest (df) P value (2-tailed)
Overal 4.06 (0.46) 3.69 (0.49) 2.75(49) .008
Engagement 3.76 (0.65) 3.26 (0.70) 2.58(49) .01
Functionality 452 (0.35) 4.47 (0.44) 0.43(49) .67
Esthetics 410 (0.73) 3.55 (0.74) 2.67(49) .01
Information 3.85 (0.50) 3.46 (0.71) 2.21(49) .03
comparisons (ie, overal, P=.002; engagement, P=.007;

App Quality of the 4 Most Downloaded Apps—The
Happy Child, Weldon, Parent Lab, and Thumsters
Independent-sample 2-tailed t tests were used to determine
whether there was a difference in MARS scores between the 4
most downloaded apps and the remaining apps (Table 4).
Statistically significant differences were found across all

https://pediatrics,jmir.org/2023/1/e43626

functionality, P=.05; esthetics, P=.01; and information, P=.04),
with the 4 most downloaded apps consistently receiving higher
average MARS scores than the remaining apps. The largest
differences were observed in the overal MARS score and the
engagement and esthetics subscales.

IMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Lietd

Table4. Mobile App Rating Scale (MARS) scores of the most downloaded apps compared with others (n=51).

MARS Most downloaded (n=4), mean (SD) Others (n=47), mean (SD) t test (df) P value (2-tailed)
Overall 457 (0.19) 3.79 (0.48) 3.2 (49)1 .002
Engagement 4.4 (0.26) 3.41 (0.69) 2.84 (49) .007
Functionality 4.88 (0.14) 4.46 (0.40) 2.05 (49) 046

Esthetics 4.75 (0.33) 3.71(0.75) 2.7 (49) 01

Information 4.27 (0.39) 3.58 (0.63) 2.11 (49) 04

Adherenceto Behavioral Parenting Principles

Overall and Domain-Specific Adherence

Acrossall 30 apps (after removing appswith low interactivity),
overall adherence to BPT principles was quite low (mean
20.74%, SD 11%). Thisis consistent with previous reviews of
commercial apps that examined adherence between mental
health apps and treatment principles (eg, mHealth apps for
depression and cognitive behavioral therapy principles) [36,37].
The median level of adherence to BPT principles was 19.30%
(range 5.56%-44.69%). See Multimedia Appendix 4 for the
BPT adherence ratings for each app.

Table 5. Domain-specific adherence (n=30).

The relationship and communication domains had the highest
average adherence and were addressed by most of the apps
(27130, 90%). In contrast, supervision had thelowest mean level
of adherence and was addressed by only 13% (4/30) of the apps.
In addition, none of these 13% (4/30) of apps that addressed
supervision received an adherence rating of >1. Table 5 shows
the number of apps that addressed each domain and the mean
levels of adherencein each domain. Notably, 13% (4/30) of the
apps (Parenting Plus, The Happy Child, Parenting Advice How
to, and Parenting Solutions) only had information on
communication or relationships or parental mental health but
did not a all address tracking, supervision, positive
reinforcement, consequences, clear rules, or effective requests.

Domains Apps, n (%) Level of adherence, mean (SD)
Relationship and communication 27 (90) 1.06 (0.49)
Praise 24 (80) 0.51 (0.42)
Parent mental health 23(77) 1(0.70)
Consequences 22 (73) 0.37 (0.30)
Psychoeducation 19 (63) 0.98 (0.73)
Behavioral targets or goals 19 (63) 0.41 (0.38)
Positive reinforcement 19 (63) 0.26 (0.27)
Clear rules 19 (63) 0.35 (0.35)
Maintenance or resources 19 (63) 0.42 (0.36)
Making requests 18 (60) 0.36 (0.30)
Tracking 10 (33) 0.16 (0.33)
Supervision 4(13) 0.05 (0.15)

Overall Adherence Between Platforms

Across platforms, apps exclusive to the Apple App Store
averaged 14.86% (SD 7%) on adherence level, apps exclusive
to the Google Play Store averaged 22.76% (SD 7%), and those
available on both stores averaged 21.37% (SD 12%).

Overall Adherence Based on App Popularity

Independent-sample 2-tailed t tests were used to determine
whether there was a difference between apps with a user star
rating of >3 and appswith low or no user ratings. Therewas no
significant difference between the 57% (17/30) of highly rated
apps evaluated for adherence (mean 20.32%, SD 12%) and the
remaining 43% (13/30) of apps (mean 21.36%, SD 8%) in the
level of adherence (t,g=—0.25; P=.80).

https://pediatrics,jmir.org/2023/1/e43626

Independent-sample 2-tailed t tests were used to determine
whether there was a difference between the 4 most downloaded
apps and theremaining apps. Therewas no significant difference
between the most downloaded apps (mean 25.95%, SD 18%)
and the remaining 90% (27/30) of the apps (mean 19.93%, SD
10%) in the level of adherence (t,g=1.04; P=.31).

App Quality and Adherence

The Pearson correlation was calculated between the MARS
overal score and overall adherence level. There was a
significant positive correlation between the MARS score and
adherence level (r,g=0.4; P=.03), suggesting that, as the
adherence score increased, the MARS rating a so increased.
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Other Notable Apps and Features

Gamification

A notable app feature emerging from this review was
gamification. A particularly notable example is an app named
“Parent Hero,” which involves engaging cartoon or graphic
stories of everyday scenarios. The app user is tasked with
choosing responses at multiple points in a story, and their
choices determine the plot that follows. At the start of each
scenario, the app introduces the parenting skill to be practiced.
For example, in the scenario “when a child doesn’t want to do
something,” the user is first guided through cartoons that set
the scene (“it's almost time to take your child to kindergarten,
but she still doesn’t have her shoestied, so you said, ‘Katieg, it's
time to go'”). Then, the user reaches a decisional point where
they need to select a response from a list of possible options
(“Boy, laces can really be difficult!”; “Come on, you're a big
girl. You know how to tie your shoes yourself”; and “We're
going to be late! Give me your foot!”). After selection of a
response, the plot that follows the response is presented (eg, a
quarrel gradually ensues following a selection of “We're going
to be late! Give me your foot!”). At the end of the story,
informational pages are presented that discuss the reasons for
the success or ineffectiveness of the sel ected response. The app
containsatotal of 17 unique scenarios categorized under 4 types
of parenting skills—handling emotions (eg, “when achild wants
something he cannot have”), engaging co-operation (eg, “when
achildwon’t clean up”), resolving conflicts (eg, “when children
fight”), and praise and appreciation (eg, “when a child
performs’). Thus, the parent can play with different responses
in each story and learn responses that may be more effectivein
an entertaining way through the engaging stories. This app
received consistently high MARS ratings across al subscales
and overall scores (range 4-5; Multimedia Appendix 3). This
indicatesthat the app isengaging whilerelatively well designed
and functional.

Another approach to gamification is illustrated by the app
“Parenting Challenge Quiz: 100+ Puzzlesfor Parents,” inwhich
parents can take quizzes on a range of topics, from
psychoeducation on child development to parenting skills. An
example question from this app is “Rewards are something...:
A. that are bought and given; B. need not be purchased; C.
something that has high value.” Following selection of an
answer, feedback is provided on whether the answer is correct
or incorrect along with an expandable link to read further
explanations. Onthe MARS, this app received acceptable overall
and subscale ratings (from 3.4 on information to 4.75 on
functionality; Multimedia Appendix 3). This app’s quiz-based
nature helped its engagement compared with other text-based
apps while maintaining high functionality (eg, performanceand
simplicity of navigation). However, its engagement may be
improved, such as by incorporating images or videos within its
quizzes or adding gamification features such as setting
“accomplishments’ or “goals’ with answering quizzes.

Individualization

Although most apps (50/57, 88%) focused on general parenting
skillswith limited differentiation between child problem areas,
some (7/57, 12%) targeted specific user populations and needs
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(Multimedia Appendix 2). Specifically, 9% (5/57) of the apps
aimed to provide parenting tips for fathers (one of which had a
counterpart for mothers, which included dightly different
content). In addition, 4% (2/57) of the apps targeted a specific
geographic location. For instance, “SMC Parenting for Dads’
isan app that targetsfathersin San Mateo County in California.
Owingto its specificity, this app was able to include information
about local resources, ideasfor activitieswith children (eg, local
playgrounds, hiking trails, and events), and even employment
opportunities for fathers. However, compared with other apps,
apps with these specifications did not appear to yield better
MARS scores because of “acceptable” ratings on other MARS
items, nor did they receive higher adherenceratings (Multimedia
Appendices 3 and 4).

Parenting strategies differ across development. To guide future
research, we also evaluated the extent to which the target age
was considered as part of the app descriptions. Of the 57 apps,
only 19 (33%) explicitly indicated an age range that the app
was intended for either in the app store descriptions or
screenshots, with 16 (28%) apps covering age ranges of <14
years and 8 (14%) covering an age range of >13 years
(Multimedia Appendix 2). Furthermore, 67% (38/57) of apps
that did not explicitly indicate an age range typically used
language (eg, “kids’ and “early devel opment”) or examples (eg,
tantrums) that suggested a focus on childhood concerns. The
app quality and BPT adherence of age-specific apps did not
appear to be significantly distinct from those of general apps,
and the level of age-appropriate content was inconsistently (if
not insufficiently) addressed across these apps. For example,
the app “Raising Healthy Kids Age 6-17" provided content on
developmental milestones, human papillomavirus vaccines,
bullying, alcohol and drug use (vaping and kratom), sex, and
resources for suicide. Although these topics are relevant for
parents of teenagers, the content was broad and informational
rather than specific and skill-based.

Discussion

Overview

This systematic review represents one of the first efforts to
identify commercial parenting appsthat include components of
behavioral parenting techniques and to evaluate these apps on
design quality (engagement, functionality, esthetics, and
information) and adherenceto strategiesthat are consistent with
BPT interventions. The results of this review can be used to
inform the development of behavioral parenting mHealth apps
for parents of teenagerswith behaviora problemsgiven research
that shows interest [16,17,58].

App Characteristics

This review of commercial apps on 2 of the most widely used
platforms (ie, Google Play Store and Apple App Store) revealed
that parent-targeted mHealth apps with behavioral parenting
components comprise a small percentage of available apps for
“parents.” However, these apps were accessible. Most apps
(49/57, 86%) were free to download, and only approximately
one-fifth (10/49, 20%) of the free apps included in-app
purchases.
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The results also showed that 44% (25/57) of the apps were
accessi ble on both app stores, 42% (24/57) were only accessible
on the Google Play Store, and 14% (8/57) were exclusiveto the
Apple App Store. In addition, there were more downloads and
user star ratings for the Google Play Store, suggesting higher
engagement with apps on this platform. These results could be
due to the larger number of people in the United States who
own devices compatible with Google Play [59]. Nonetheless,
these findings suggest that future app developers may prioritize
releasing apps on the Google Play Store but should aim to
release them on both platforms to maximize dissemination.

Consistent with previous literature on challenges and concerns
regarding mHealth privacy [60,61], this study found that
commercia apps dedicated an inconsistent and limited amount
of attention to privacy. The locations of privacy policies varied
across parenting apps, and some apps (17/57, 30%) did not
include any information. Although it has been covered to a
lesser degree in previous reviews of commercial apps, recent
research suggests that privacy is an issue of particular concern
for parents of adolescents with behavioral problems, and their
teenage children have specific ideas about how privacy notices
are to be displayed and made transparent (Ryan-Pettes, PhD,
unpublished data, May 2023). Taken together, the results suggest
that providers of parents should be aware of privacy concerns
before recommending apps, and developers should be
accountable for improving the accessibility (eg, privacy
agreement in an easy-to-access location within the app) and
transparency (eg, type of information shared and with whom
theinformation may be shared) of privacy information [62-64].

App Design Quality

Consistent with user star ratings between the Google Play and
Apple App Stores, the MARS functionality ratingswere similar
across platforms. The MARS ratings also showed that apps
accessible on both platforms had generally higher app design
quality ratings compared with apps accessible only on the
Google Play Store. These findings suggest that access to
functional apps that are easy to use and simple to navigate
appearsto be approximately the same regardl ess of the app store
used.

The finding that app quality was higher among apps on both
the Apple App and Google Play Stores compared with those
exclusive to the Google Play Store is consistent with previous
mHealth literature[36,37]. An explanation isthat apps meeting
therelease standards for both platformsal so had more resources
during development and design. Apps designed exclusively for
the Google Play Store may require fewer resources given that
the Apple App Store has stricter app release guidelines [65].
Despite apparently similar user star ratings for apps between
these 2 platforms, the MARS scores suggest that apps released
on both platforms have a higher design quality, whichisrelated
to user experience and engagement with the app [35]. Future
devel opers of behavioral parenting intervention appsfor parents
should consider leveraging resourcesto meet therelease criteria
for both platforms or focusing on buttressing design quality by
enhancing esthetics and engagement (eg, interactivity) before
an exclusive release on the Google Play Store.
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Importantly, the findings indicate that there is much room for
improvement in the design quality of parenting apps. Average
ratings of overall app quality as well as esthetics, information,
and engagement were all within an “acceptable” range (rating
of 3onthe MARS), whereasfunctionality appeared to be“good”
on average (rating of 4 on the MARS). “Acceptable’ quality
ratings represent meeting the most basic criteriafor design rather
than an optimal or highly attractive design. Importantly, a
substantial number of apps (21/51, 41%) evidenced minimal or
simplistic designs (ie, arating of 2 or below on interactivity on
MARS), such as by using simple text-based presentation of
information rather than high-quality designs that are adaptive
and responsive. Given the importance of interactivity [66],
future parent-targeted mHealth apps should focus on balancing
high functionality with straightforward designs without
sacrificing the features most relevant for engagement and
behavior change [67]. For example, afuture parent-targeted app
may use minimalist yet professional and visually appealing
color palates and straightforward navigation planesto preserve
functionality. It may include user-friendly engaging features
such as daily challenges that prompt parents to engage in
specific effective parenting techniques (eg, praise their teenage
childfor ajob well done and pause and take a deep breath before
reacting to an upsetting child behavior).

Furthermore, the findingsindicate that evaluation of app quality
isimportant for an app’s commercial success. Consistent with
the literature on user uptake and engagement, this study found
that the most popular apps (higher user ratings and top
downloads) received higher app quality scores on all domains
of the MARS (ie, overall rating and all subscale ratings). In
other words, the MARS ratings largely overlapped with user
preference and popularity. Future development of
parent-targeted mHealth appsfor parenting may consider using
established app quality rating scales such asthe MARSto guide
development.

Adherenceto Behavioral Parenting and Other Notable
Features

In terms of adherence to different BPT domains, parental
supervision (10/57, 18% of the apps) and tracking (4/57, 7% of
the apps) were the 2 domains | east addressed by the apps. These
findings are unfortunate given the importance of these parenting
skills for parents of adolescents with behavioral problems.
However, encouragingly, the domain most addressed by the
apps—family relationship and communication—also had the
highest adherence scores.

An interpretation of these findings is that there may be more
widespread interest in and higher demand for the relationship
domain of parenting in mHealth apps. However, current apps
do not cover communication strategies for issues that are
common among parents of adolescentswith behavioral problems
(eg, delinquency, peer deviance, and substance use) [68].
Therefore, with this interpretation, the findings would suggest
that parents of children with behavioral problems may still find
current apps insufficient to meet al their needs and concerns.
Indeed, previous research has shown that parents of children
with substance use problems who are interested in using
mHealth apps to support their parenting want additional
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parenting strategies related to monitoring, the implementation
of consequences, and the initiation of positive activities with
their teenage children in addition to communication skills[16].
Taken together, formative research with parents of children with
behavioral problems is needed to help determine which
additional BPT strategies should beincluded in aparent-targeted
app for this population. As most developers do not use
user-centered designs during commercial app devel opment and
instead evaluate the finished product, the limited existing
formative research on commercial apps will likely not fill this

gap [69,70].

A second interpretation of these findingsisthat thereisaheavy
focus on family rel ationships and communi cation as most apps
(33/57, 58%) were designed for parents of young children or
preadol escents. Research showsthat building strong parent-child
relationships is a central focus in childhood, and this shifts to
monitoring and supervision during the teenage years[47]. With
this interpretation, the results highlight an urgent need for
research and development of apps for parents of teenagers or
older children with behavioral problems. Focusing on thistarget
population may help address gaps in access to evidence-based
parenting support that isin high demand [3].

Importantly, across all parenting domains, the mean level of
adherenceto BPT principles and strategies was low among the
included apps (mean 20.74%, SD 11% adherence to the
strategies listed in our codebook). This finding suggests that
most of the current commercial parenting apps do not
sufficiently teach or approximate behavioral parenting
techniques. Combined with results on low interactiveness, our
findings suggest that commercial apps that are currently
available to consumers generally underutilized the affordances
of app technology to promote user engagement with the
behavioral parenting components. First, aconsiderable number
of apps (n=87) were excluded from this review as they served
merely as aids or tools for enforcing parenting skills (eg,
checklist of daily chores and a tracker for tokens) but did not
provide didactic information on how to practice the underlying
skills (eg, establishing house rules, reviewing house rules with
the child, and consistently enforcing agreed-upon contingencies).
Among the apps included in this study (all of which provide
some informational instructions on parenting skills), many
(21/51, 41%) present information in an unengaging and poorly
adaptive and responsive way (eg, simple aggregation of texts
taken from book chapters). Previous research suggests that
interactivity with knowledge (consistent with the principles of
socia learning) iskey such that parents can behavioraly practice
and refine the skills[10]. Thus, current apps in the commercial
market generally represent a suboptimal way to deliver BPT
interventions or components digitally.

To improve adherence and enhance the effective delivery of
behavioral parenting strategies, mHealth apps should integrate
both didactic instructions and adaptive and responsive features
consistent with social learning principles such that the
underlying BPT skills can be learned and shaped into practice.
Asanillustration, the behavioral principle of consistency when
implementing house rules (eg, a curfew of 9 PM) can be
supported by app features such as daily push notifications at
8:50 PM to check the house for the teenager, and if the parent
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indicates “rule broken” on the app, it will be followed by
automatic prompts for the parent to inform the teenager of this
rule-breaking behavior and enforce the predetermined
consequences right then (eg, decreased allowance). Insights
from notable app features such as individualization and
gamification can also be incorporated. For instance, parents
may choose to personalize the time and frequency of prompts
and receive individualized recommendations or examples of
house rules based on the child’'s age and the target problem
behavior. The app can also include a progress tracker of the
parent’s improvement over time and gamify the experience to
boost engagement.

Despitelow adherence, the appsincluded in thisreview showed
a large number of downloads and average user ratings,
suggesting good user satisfaction. Consistent with previous
reviews [34], these findings suggest that parents willingness
to try an app and their ratings of the app are not related to the
degree to which the app includes intervention components that
are scientifically grounded or implements parenting skillsin a
way that isrelated to increasing effective parenting. This study
found that only 12% (6/51) of the apps received a rating of 5
on the “accuracy of app description” item on the MARS
information subscale, suggesting that app descriptions on
commercia app stores often do not provide a comprehensive
view of the identity and expertise of app developers. Taken
together, the results of this study add support for those calling
for more regulation of health promotion mHealth apps in the
commercial market, such as by mandating a description of the
type of developer (eg, for profit) and expertise of the
development team. The results also extend this call and
recommend that app descriptions specify the extent to which
the app features and content converge with the scientific basis.

This study found amedium positive correl ation between overall
app quality and overall level of BPT adherence. Although this
result appears promising, it should be interpreted with caution.
A reason isthat the MARS inherently includes some measures
of empirical support [35]. Specifically, theinformation subscale
includesitems such as“ quality of information” (to what extent
the overall app content is scientifically accurate and relevant),
“credibility” (based on who the app developers are), and
“evidence base” (whether there is empirical literature
investigating this specific app; thisitem is scored as “n/a” and
not counted toward the total scoreif no empirical literature was
found). These 3 items may have some overlap with the app’s
level of adherence to evidence-based parenting strategies,
suggesting that the correlation found between app design quality
(ie, MARS) and BPT adherence level may be overestimated in
this study. However, these results are encouraging as they
suggest the possibility of designing evidence-based behavioral
parenting apps without sacrificing the features most relevant
for engagement and behavior change. Examples include using
simple (yet appealing) esthetics, easy-to-digest presentation,
and personalization [67].

Limitations

First, thisreview only included apps available in English in the
US app storesand only looked at the 2 most popular commercial
platforms. This excludes apps devel oped in other countries and
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languages from the scope of this review. There may aso be
English-language apps that are not currently found on either
store that were not included in this review. However, surveying
these 2 most dominant commercial platformsis consistent with
previous research practices and adequately encompasses the
dominant optionsfor mHealth currently [37,38]. This study also
excluded apps that were rated as <3 on the interactivity itemin
the MARS when adherence to behavioral parenting strategies
and principles was assessed. It is possible that some of the
excluded apps included more strategies and had higher
adherence than the apps that were reviewed. However, our
review of those with an interactivity of >3 showed that the
commercial app industry is in the infancy stage of using
effective app design and smartphone features to leverage the
underlying BPT principles. Thus, it is highly unlikely that the
excluded apps performed better. In addition, as discussed
previoudly, they likely had poor user engagement because of
low interactivity, limiting effectiveness for behavior change
[53,66].

Second, given the lack of transparency in commercial app stores
regarding information such asthe specific number of downloads,
it was difficult to obtain further empirical data on patterns or
correlations related to the popularity of apps. Similarly, the
number of reviews for an app may affect whether information
on average user ratings was presented in the app store. In
addition, user ratings may be highly variable and inconsistent,
potentially raising questions about reliability [33,71]. Although
this appearsto be acommon obstacle in reviews of commercial
mHealth apps[36,37], it should be considered when interpreting
the findings of this study.

Third, thisstudy showed moderate level s of interrater reliability,
particularly with regard to ratings of adherence to behavioral
parenting techniques. Although the first author (KL) was the
primary coder inthisreview, the BPT codebook was devel oped
based on previous concerted efforts in the laboratory that
involved ateam of undergraduate students, 2 advanced doctoral
students, and a clinical psychology faculty. The moderate level
of reliability may be due to the differences in training and
expertise between the 2 raters (KL and LD). Although the
second rater (LD) wastrained for 4 weeks beforeindependently
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rating the apps, this rater was an undergraduate student in the
laboratory who did not otherwise have coursawork or experience
in behavior theories or BPT.

Finaly, this study aimed to inform the future design of mHealth
apps for parents of adolescents. However, most of the apps
identified (49/57, 86%) were either ambiguous regarding age
range or focused on childhood (ages of <14 years). Although
thereview generated important insightsfor delivering behavioral
parenting techniques via mHealth, the age range may be a key
limitation when using currently available commercial apps to
inform future apps for parents with adolescents.

Conclusions

This study reviewed existing commercia apps for parenting
skills and provided recommendations for future research. The
51 functional parenting apps identified across the Google Play
and Apple App Stores largely fell short of providing BPT
components in an adaptable, responsive, and engaging way,
suggesting that current commercial apps still inadequately
address BPT dtrategies in a way that is consistent with the
underlying principles needed to increase the use of effective
parenting strategies in the target population. This study found
amoderate relationship between app quality and BPT adherence
level and revealed that popular parenting apps appeared to have
better app quality but not necessarily ahigher level of adherence
to evidence-based BPT strategies and principles. Findingsfrom
this review suggest that future app devel opers should consider
novel, adaptive, responsive, and engaging ways to adapt
traditional in-person behavioral parenting techniques to the
mHealth format, such as gamification, individualization, and
tailored content that is easy to digest and relatable to parents.
Future researchers hoping to increase the dissemination of
BPT-informed mHealth apps for parents should aim for
free-to-download appsthat are accessible on both platformsand
balance high-quality design features (eg, simple esthetics,
interactivity, and individualization) with content consistent with
BPT principles. Thismay be accomplished through multisector
(industry and academic) collaboration throughout the design
process and involving end users (ie, parents) during different
stages of app development.

The outcomes reported in this publication were supported by the Frances Fowler Wallace Memorial Award and in part by funds

from the Vice Provost for Research at Baylor University.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Behavioral parenting core domains and examples.
[DOCX File, 29 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Accessibility, popularity, and infrastructure parameters for each app.

[DOCX File, 27 KB-Multimedia Appendix 2]

https://pediatrics,jmir.org/2023/1/e43626

JMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app1.docx&filename=0ffb8ca7499acae31796040cc7fb21c5.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app1.docx&filename=0ffb8ca7499acae31796040cc7fb21c5.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app2.docx&filename=fe95caa29579d45d743e11ae88607501.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app2.docx&filename=fe95caa29579d45d743e11ae88607501.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Lietd

Multimedia Appendix 3

Mobile App Rating Scale scores for each app.
[DOCX File, 23 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Behavioral parenting adherence ratings for each app.
[DOCX File, 25 KB-Multimedia Appendix 4]

References

1.  Weisenmuller C, Hilton D. Barriers to access, implementation, and utilization of parenting interventions: considerations
for research and clinical applications. Am Psychol 2021 Jan; 76(1):104-115. [doi: 10.1037/amp0000613] [Medline: 32134281]

2. Sanders MR, Divan G, Singhal M, Turner KM, Velleman R, Michelson D, et a. Scaling up parenting interventionsis
critical for attaining the sustainable development goals. Child Psychiatry Hum Dev 2022 Oct;53(5):941-952 [FREE Full
text] [doi: 10.1007/s10578-021-01171-0] [Medline: 33948778]

3. Ghandour RM, Sherman LJ, Vladutiu CJ, Ali MM, Lynch SE, Bitsko RH, et al. Prevalence and treatment of depression,
anxiety, and conduct problemsin US children. J Pediatr 2019 Mar;206:256-67.e3 [FREE Full text] [doi:
10.1016/].jpeds.2018.09.021] [Medline: 30322701]

4.  Winter L, Morawska A, Sanders MR. The effect of behavioral family intervention on knowledge of effective parenting
strategies. J Child Fam Stud 2011 Nov 24;21(6):881-890 [FREE Full text] [doi: 10.1007/s10826-011-9548-y]

5. AllenJL, HawesDJ, Essau CA. Family-Based Intervention for Child and Adolescent Mental Health: A Core Competencies
Approach. Cambridge, UK: Cambridge University Press, Mar 2021.

6. Kazdin AE. Behavior Modification in Applied Settings. 7th edition. Long Grove, IL, USA: Waveland Press; 2013.

7.  Kazdin AE. Parent management training and problem-solving skills training for child and adolescent conduct problems.
In: Weisz JR, Kazdin AE, editors. Evidence-Based Psychotherapies for Children and Adolescents. 3rd edition. New York,
NY, USA: Guilford Press; 2017:142-158.

8.  Patterson GR, Forgatch M S. Parents and Adolescents Living Together: The basics. Oxfordshire, UK: Castalia Publishing
Company; 1987.

9.  McMahon RJ, Forehand RL. Helping the Noncompliant Child: Family-Based Treatment for Oppositional Behavior. 2nd
edition. New York, NY, USA: Guilford Press; 2003.

10. Henggeler SW, Schoenwald SK, Borduin CM, Rowland MD, Cunningham PB. Multisystemic Therapy for Antisocial
Behavior in Children and Adolescents. 2nd edition. New York, NY, USA: Guilford Press; 2009.

11. Jones DJ, Forehand R, Cuellar J, Kincaid C, Parent J, Fenton N, et al. Harnessing innovative technol ogies to advance
children's mental health: behavioral parent training as an example. Clin Psychol Rev 2013 Mar;33(2):241-252 [FREE Full
text] [doi: 10.1016/j.cpr.2012.11.003] [Medline: 23313761]

12.  mHealth: new horizonsfor health through mobile technologies: second global survey on eHealth. World Health Organization.
2011. URL: https://apps.who.int/iris’handl€/10665/44607 [accessed 2022-01-31)

13. Thegrowing value of digital health: evidence and impact on human health and the healthcare system. IQVIA Institute for
Human Data Science. 2017 Nov 07. URL : https://www.igvia.com/insights/the-iqvia-institute/reports/the-growing-value-
of-digital-health [accessed 2021-11-16]

14. DavisDW, Logsdon MC, Vogt K, Rushton J, Myers J, Lauf A, et al. Parent education is changing: areview of smartphone
apps. MCN Am JMatern Child Nurs 2017 Sep;42(5):248-256. [doi: 10.1097/NM C.0000000000000353] [Medline: 28639997]

15. Jang J, Dworkin J, Hessel H. Mothers' use of information and communication technol ogies for information seeking.
Cyberpsychol Behav Soc Netw 2015 Apr;18(4):221-227. [doi: 10.1089/cyber.2014.0533] [Medline: 25803204]

16. Ryan-Pettes SR, Lange LL, Magnuson KI. Mabile phone access and preference for technol ogy-assisted aftercare among
low-income caregivers of teens enrolled in outpatient substance use treatment: questionnaire study. IMIR Mhealth Uhealth
2019 Sep 26;7(9):€12407 [EREE Full text] [doi: 10.2196/12407] [Medline: 31573920]

17. JonesDJ, Forehand R, McKee LG, Cuellar J, Kincaid C. Behavioral parent training: isthere an "app" for that? Behav Ther
(N'Y NY) 2010 Apr;33(4):72-77 [EREE Full text] [Medline: 22199418]

18. Virani A, Duffett-Leger L, Letourneau N. Parenting apps review: in search of good quality apps. Mhealth 2019 Sep 30;5:44
[EREE Full text] [doi: 10.21037/mhealth.2019.08.10] [Medline: 31620471]

19. Grundy Q. A review of the quality and impact of mobile health apps. Annu Rev Public Health 2022 Apr 05;43:117-134
[EREE Full text] [doi: 10.1146/annurev-publhealth-052020-103738] [Medline: 34910582]

20. Carreiro S, Newcomb M, Leach R, Ostrowski S, Boudreaux ED, Amante D. Current reporting of usability and impact of
mHealth interventions for substance use disorder: a systematic review. Drug Alcohol Depend 2020 Oct 01;215:108201
[EREE Full text] [doi: 10.1016/j.drugal cdep.2020.108201] [Medline: 32777691]

21. Tofighi B, Chemi C, Ruiz-Valcarcel J, Hein P, Hu L. Smartphone appstargeting alcohol and illicit substance use: systematic
search in in commercial app stores and critical content analysis. IMIR Mhealth Uhealth 2019 Apr 22;7(4):€11831 [FREE
Full text] [doi: 10.2196/11831] [Medline: 31008713]

https://pediatrics.,jmir.org/2023/1/e43626 JMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 13
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app3.docx&filename=97862370de3401f42c88493136b29dd6.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app3.docx&filename=97862370de3401f42c88493136b29dd6.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app4.docx&filename=badddcc253b0d12db4b079658690c90c.docx
https://jmir.org/api/download?alt_name=pediatrics_v6i1e43626_app4.docx&filename=badddcc253b0d12db4b079658690c90c.docx
http://dx.doi.org/10.1037/amp0000613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32134281&dopt=Abstract
https://europepmc.org/abstract/MED/33948778
https://europepmc.org/abstract/MED/33948778
http://dx.doi.org/10.1007/s10578-021-01171-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33948778&dopt=Abstract
https://europepmc.org/abstract/MED/30322701
http://dx.doi.org/10.1016/j.jpeds.2018.09.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30322701&dopt=Abstract
https://link.springer.com/article/10.1007/s10826-011-9548-y
http://dx.doi.org/10.1007/s10826-011-9548-y
https://europepmc.org/abstract/MED/23313761
https://europepmc.org/abstract/MED/23313761
http://dx.doi.org/10.1016/j.cpr.2012.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23313761&dopt=Abstract
https://apps.who.int/iris/handle/10665/44607
https://www.iqvia.com/insights/the-iqvia-institute/reports/the-growing-value-of-digital-health
https://www.iqvia.com/insights/the-iqvia-institute/reports/the-growing-value-of-digital-health
http://dx.doi.org/10.1097/NMC.0000000000000353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28639997&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2014.0533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803204&dopt=Abstract
https://mhealth.jmir.org/2019/9/e12407/
http://dx.doi.org/10.2196/12407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573920&dopt=Abstract
https://europepmc.org/abstract/MED/22199418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22199418&dopt=Abstract
https://europepmc.org/abstract/MED/31620471
http://dx.doi.org/10.21037/mhealth.2019.08.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31620471&dopt=Abstract
https://www.annualreviews.org/doi/abs/10.1146/annurev-publhealth-052020-103738?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1146/annurev-publhealth-052020-103738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34910582&dopt=Abstract
https://europepmc.org/abstract/MED/32777691
http://dx.doi.org/10.1016/j.drugalcdep.2020.108201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32777691&dopt=Abstract
https://mhealth.jmir.org/2019/4/e11831/
https://mhealth.jmir.org/2019/4/e11831/
http://dx.doi.org/10.2196/11831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31008713&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Lietd

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Brown HM, Bucher T, Collins CE, Rollo ME. A review of pregnancy iPhone apps assessing their quality, inclusion of
behaviour change techniques, and nutrition information. Matern Child Nutr 2019 Jul;15(3):e12768 [FREE Full text] [doi:
10.1111/men.12768] [Medline: 30569549]

Feldman N, Back D, Boland R, Torous J. A systematic review of mHealth application interventions for peripartum mood
disorders: trends and evidence in academia and industry. Arch Womens Ment Health 2021 Dec;24(6):881-892 [ FREE Full
text] [doi: 10.1007/s00737-021-01138-z] [Medline: 33929636]

Hughson JP, Daly JO, Woodward-Kron R, Hajek J, Story D. Therise of pregnancy apps and the implications for culturally
and linguistically diverse women: narrative review. IMIR Mhealth Uhealth 2018 Nov 16;6(11):€189 [FREE Full text] [doi:
10.2196/mhealth.9119] [Medline: 30446483]

Richardson B, Dol J, Rutledge K, Monaghan J, Orovec A, Howie K, et a. Evaluation of mobile apps targeted to parents
of infants in the neonatal intensive care unit: systematic app review. IMIR mHealth uHealth 2019 Apr 15;7(4):e11620
[FREE Full text] [doi: 10.2196/11620] [Medline: 30985282]

Sardi L, Idri A, Redman LM, Alami H, Bezad R, Fernandez-Aleman JL. Mobile health applications for postnatal care:
review and analysis of functionalities and technical features. Comput Methods Programs Biomed 2020 Feb;184:105114
[FREE Full text] [doi: 10.1016/j.cmpb.2019.105114] [Medline: 31655305]

Tucker L, Villagomez AC, Krishnamurti T. Comprehensively addressing postpartum maternal health: a content and image
review of commercially available mobile health apps. BMC Pregnancy Childbirth 2021 Apr 20;21(1):311 [FREE Full text]
[doi: 10.1186/s12884-021-03785-7] [Medline: 33879089]

Virani A, Duffett-Leger L, Letourneau N. Parents' use of mobile applicationsin the first year of parenthood: a narrative
review of the literature. Health Technol 2021 Nov 30;5:14 [FREE Full text] [doi: 10.21037/ht-20-28]

Nguyen E, Bugno L, Kandah C, Plevinsky J, Poulopoulos N, Wojtowicz A, et al. Isthere agood app for that? Evaluating
m-Health apps for strategies that promote pediatric medication adherence. Telemed J E Health 2016 Nov;22(11):929-937.
[doi: 10.1089/tmj.2015.0211] [Medline: 27070837]

Schoeppe S, Alley S, Rebar AL, Hayman M, Bray NA, Van Lippevelde W, et al. Appsto improve diet, physical activity
and sedentary behaviour in children and adolescents: areview of quality, features and behaviour change techniques. Int J
Behav Nutr Phys Act 2017 Jun 24;14(1):83 [FREE Full text] [doi: 10.1186/s12966-017-0538-3] [Medline: 28646889]
Zarnowiecki D, Mauch CE, Middleton G, Matwiegjczyk L, Watson WL, Dibbs J, et al. A systematic evaluation of digital
nutrition promotion websites and apps for supporting parents to influence children's nutrition. Int J Behav Nutr Phys Act
2020 Mar 10;17(1):17 [EREE Full text] [doi: 10.1186/s12966-020-0915-1] [Medline: 32041640]

Pritha ST, Tasnim R, Kabir MA, Amin S, Das A. A systematic review of mobile apps for child sexual abuse education:
limitations and design guidelines. arXiv. Preprint posted online on July 4, 2021 2023 [EREE Full text] [doi:

10.1504/ijml 0.2023.10049097]

Trahan MH, Schneider L, Hernandez D. Mobile applications for low-income U.S. fathers: a systematic review of content,
comprehensiveness and user ratings. J Technol Hum Serv 2021;39(2):111-143 [FREE Full text] [doi:
10.1080/15228835.2020.1828228]

Pdsdrelu CR, Andersson G, Dobrean A. Attention-deficit/ hyperactivity disorder mobile apps: a systematic review. Int J
Med Inform 2020 Jun;138:104133. [doi: 10.1016/j.ijmedinf.2020.104133] [Medline: 32283479

Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mabile app rating scale: a new tool for
assessing the quality of health mobile apps. IMIR Mhealth Uhealth 2015 Mar 11;3(1):e27 [FREE Full text] [doi:
10.2196/mhesalth.3422] [Medline: 25760773]

Huguet A, Rao S, McGrath PJ, Wozney L, Wheaton M, Conrod J, et al. A systematic review of cognitive behavioral therapy
and behavioral activation apps for depression. PLoS One 2016 May 02;11(5):e0154248 [FREE Full text] [doi:
10.1371/journal .pone.0154248] [Medline: 27135410]

Nicholas J, Larsen ME, Proudfoot J, Christensen H. Mobile apps for bipolar disorder: a systematic review of features and
content quality. JMed Internet Res 2015 Aug 17;17(8):€198 [ FREE Full text] [doi: 10.2196/jmir.4581] [Medline: 26283290]
Sander LB, Schorndanner J, Terhorst Y, Spanhel K, Pryss R, Baumeister H, et a. 'Help for trauma from the app stores? A
systematic review and standardised rating of apps for post-traumatic stress disorder (PTSD). Eur J Psychotraumatol 2020
Jan 09;11(1):1701788 [FREE Full text] [doi: 10.1080/20008198.2019.1701788] [Medline: 32002136]

Granich J, Dass A, BusaccaM, Moore D, Anderson A, Venkatesh S, et al. Randomised controlled trial of an iPad based
early intervention for autism: TOBY playpad study protocol. BMC Pediatr 2016 Oct 19;16(1):167 [FREE Full text] [doi:
10.1186/s12887-016-0704-9] [Medline: 27760533]

Hyman SL, Levy SE, Myers SM, Council on children with disabilities, section on developmental and behavioral pediatrics.
| dentification, evaluation, and management of children with autism spectrum disorder. Pediatrics 2020 Jan;145(1):€20193447.
[doi: 10.1542/peds.2019-3447] [Medline: 31843864]

Funderburk BW, Eyberg S. Parent—child interaction therapy. In: Norcross JC, Freedheim DK, editors. History of
Psychotherapy: Continuity and Change. 2nd edition. Washington, DC, USA: American Psychological Association;
2011:415-420.

Alexander JF, Waldron HB, Robbins MS, Neeb AA. Functional Family Therapy for Adolescent Behavior Problems.
Washington, DC, USA: American Psychological Association; 2013.

https://pediatrics.,jmir.org/2023/1/e43626 JMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 14

(page number not for citation purposes)


https://europepmc.org/abstract/MED/30569549
http://dx.doi.org/10.1111/mcn.12768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30569549&dopt=Abstract
https://europepmc.org/abstract/MED/33929636
https://europepmc.org/abstract/MED/33929636
http://dx.doi.org/10.1007/s00737-021-01138-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33929636&dopt=Abstract
https://mhealth.jmir.org/2018/11/e189/
http://dx.doi.org/10.2196/mhealth.9119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30446483&dopt=Abstract
https://mhealth.jmir.org/2019/4/e11620/
http://dx.doi.org/10.2196/11620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30985282&dopt=Abstract
https://europepmc.org/abstract/MED/31655305
http://dx.doi.org/10.1016/j.cmpb.2019.105114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31655305&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03785-7
http://dx.doi.org/10.1186/s12884-021-03785-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33879089&dopt=Abstract
https://ht.amegroups.com/article/view/6874/html
http://dx.doi.org/10.21037/ht-20-28
http://dx.doi.org/10.1089/tmj.2015.0211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27070837&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-017-0538-3
http://dx.doi.org/10.1186/s12966-017-0538-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28646889&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-020-0915-1
http://dx.doi.org/10.1186/s12966-020-0915-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32041640&dopt=Abstract
https://arxiv.org/abs/2107.01596
http://dx.doi.org/10.1504/ijmlo.2023.10049097
https://www.tandfonline.com/doi/abs/10.1080/15228835.2020.1828228
http://dx.doi.org/10.1080/15228835.2020.1828228
http://dx.doi.org/10.1016/j.ijmedinf.2020.104133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32283479&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0154248
http://dx.doi.org/10.1371/journal.pone.0154248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27135410&dopt=Abstract
https://www.jmir.org/2015/8/e198/
http://dx.doi.org/10.2196/jmir.4581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26283290&dopt=Abstract
https://europepmc.org/abstract/MED/32002136
http://dx.doi.org/10.1080/20008198.2019.1701788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32002136&dopt=Abstract
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-016-0704-9
http://dx.doi.org/10.1186/s12887-016-0704-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27760533&dopt=Abstract
http://dx.doi.org/10.1542/peds.2019-3447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31843864&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Lietd

43. Koo TK, Li MY. A guideline of selecting and reporting intraclass correl ation coefficients for reliability research. J Chiropr
Med 2016 Jun;15(2):155-163 [FREE Full text] [doi: 10.1016/j.jcm.2016.02.012] [Medline: 27330520]

44. Sexton TL. Functional Family Therapy in Clinical Practice: An Evidence-Based Treatment Model for Working with
Troubled Adolescents. Oxfordshire, UK: Routledge; 2011.

45.  Wilks CR, Gurtovenko K, Rebmann K, Williamson J, Lovell J, Wasil AR. A systematic review of dialectical behavior
therapy mobile appsfor content and usability. Borderline Personal Disord Emot Dysregul 2021 Dec 03;8(1):29 [FREE Full
text] [doi: 10.1186/s40479-021-00167-5] [Medline: 34857035]

46. Forgatch M S, Patterson GR. Parent management training-Oregon model: an intervention for antisocial behavior in children
and adolescents. In: Weisz JR, Kazdin AE, editors. Evidence-Based Psychotherapies for Children and Adolescents. 2nd
edition. New York, NY, USA: The Guilford Press; 2010:159-177.

47. Patterson GR. Families: Applications of Socia Learning to Family Life. Champaign, IL, USA: Research Press; 1975.

48. Patterson GR. Living with Children: New Methods for Parents and Teachers. Champaign, IL, USA: Research Press; 1976.

49. Booth P. An Introduction to Human-Computer Interaction (Psychology Revivals). London, UK: Psychology Press; 2014.

50. Hollender N, Hofmann C, Deneke M, Schmitz B. Integrating cognitive load theory and concepts of human—computer
interaction. Comput Hum Behav 2010 Nov;26(6):1278-1288 [FREE Full text] [doi: 10.1016/j.chb.2010.05.031]

51. Waddell TF, Zhang B, Sundar SS. Human—computer interaction. In: Berger CR, Roloff ME, Wilson SR, Dillard JP, Caughlin
J, Solomon D, editors. The Internationa Encyclopediaof Interpersonal Communication. Hoboken, NJ, USA: Wiley-Blackwell;
Jun 18, 2015.

52. Bédlur S, DeVoss C. Apps and autonomy: perceived interactivity and autonomous regulation in mHealth applications.
Commun Res Rep 2018;35(4):314-324 [FREE Full text] [doi: 10.1080/08824096.2018.1501672]

53.  Burgoon JK, Bonito JA, Bengtsson B, Cederberg C, Lundeberg M, Allspach L. Interactivity in human—computer interaction:
astudy of credibility, understanding, and influence. Comput Hum Behav 2000 Nov 01;16(6):553-574 [FREE Full text]
[doi: 10.1016/s0747-5632(00)00029-7]

54. Sundar SS. Social psychology of interactivity in human-website interaction. In: Joinson AN, McKennaKY, Postmes T,
Reips UD, editors. Oxford Handbook of Internet Psychology. Oxford, UK: Oxford University Press; 2012:89-102.

55. Joinson A, McKennaKY, Postmes T, Reips UD. Oxford Handbook of Internet Psychology. Oxford, UK: Oxford University
Press; Feb 2009.

56. Tripathi KP. A study of interactivity in human computer interaction. Int JComput Appl 2011 Feb 28;16(6):1-3 [FREE Full
text] [doi: 10.5120/2012-2717]

57. IBM SPSS statistics. IBM Corp. URL: https://www.ibm.com/products/spss-statistics [accessed 2021-01-10]

58. Virani A, Duffett-Leger L, Letourneau N. Parents' perspectives of parenting app use. J Inform Nurs 2020;5(1):8-18 [FREE
Full text]

59. Demographics of mobile device ownership and adoption in the United States. Pew Research Center. 2021 Apr 7. URL:
https://www.pewresearch.org/internet/fact-sheet/maobile/ [accessed 2021-01-15]

60. Adhikari R, Richards D. Security and privacy issues related to the use of mobile health apps. In: Proceedings of the 25th
Australasian Conference on Information Systems. 2014 Presented at: ACIS '14; December 8-10, 2014; Auckland, New
Zealand URL: https://openrepository.aut.ac.nz/server/api/core/bitstreams/d1dcd354-d95f-4f ca-b051-ce03fd443963/content

61. PlachkinovaM, Andrés S, Chatterjee S. A taxonomy of mHealth apps -- security and privacy concerns. In; Proceedings of
the48th Hawaii International Conference on System Sciences. 2015 Presented at: HICSS '15; January 5-8, 2015; Washington,
DC, USA p. 3187-3196 URL : https://dl.acm.org/doi/10.1109/HICSS.2015.385 [doi: 10.1109/hicss.2015.385]

62. Budney AJ, Marsch LA, Aklin WM, Borodovsky JT, Brunette MF, Campbell AT, et a. Workshop on the devel opment
and evaluation of digital therapeutics for health behavior change: science, methods, and projects. IMIR Ment Health 2020
Feb 26;7(2):e16751 [FREE Full text] [doi: 10.2196/16751] [Medline: 32130155]

63. Kotz D, Gunter CA, Kumar S, Weiner JP. Privacy and security in mobile health: aresearch agenda. Computer (Long Beach
Calif) 2016 Jun;49(6):22-30 [FREE Full text] [doi: 10.1109/M C.2016.185] [Medline: 28344359]

64. MarschLA, Campbell A, Campbell C, Chen CH, Ertin E, GhitzaU, et a. The application of digital health to the assessment
and treatment of substance use disorders: the past, current, and future role of the national drug abuse treatment clinical
trials network. J Subst Abuse Treat 2020 Mar;112S:4-11 [FREE Full text] [doi: 10.1016/j.jsat.2020.02.005] [Medline:
32220409]

65. App storereview guidelines. Apple Developer. URL: https://devel oper.apple.com/app-store/review/quidelines/ [accessed
2023-03-23]

66. Sundar SS, Bellur S, Oh J, JiaH, Kim HS. Theoretical importance of contingency in human-computer interaction: effects
of message interactivity on user engagement. Commun Res 2014 May 22;43(5):595-625 [FREE Full text] [doi:
10.1177/0093650214534962]

67. Wei Y, Zheng P, Deng H, Wang X, Li X, Fu H. Design features for improving mobile health intervention user engagement:
systematic review and thematic analysis. J Med Internet Res 2020 Dec 09;22(12):€21687 [FREE Full text] [doi:
10.2196/21687] [Medline: 33295292]

https://pediatrics.,jmir.org/2023/1/e43626 JMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 15

(page number not for citation purposes)


https://europepmc.org/abstract/MED/27330520
http://dx.doi.org/10.1016/j.jcm.2016.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27330520&dopt=Abstract
https://bpded.biomedcentral.com/articles/10.1186/s40479-021-00167-5
https://bpded.biomedcentral.com/articles/10.1186/s40479-021-00167-5
http://dx.doi.org/10.1186/s40479-021-00167-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34857035&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0747563210001718
http://dx.doi.org/10.1016/j.chb.2010.05.031
https://www.tandfonline.com/doi/abs/10.1080/08824096.2018.1501672
http://dx.doi.org/10.1080/08824096.2018.1501672
https://www.sciencedirect.com/science/article/abs/pii/S0747563200000297
http://dx.doi.org/10.1016/s0747-5632(00)00029-7
https://www.ijcaonline.org/volume16/number6/pxc3872724.pdf
https://www.ijcaonline.org/volume16/number6/pxc3872724.pdf
http://dx.doi.org/10.5120/2012-2717
https://www.ibm.com/products/spss-statistics
https://www.proquest.com/openview/f1fa91c42bc5795766505cdbeec7b71c/1?pq-origsite=gscholar&cbl=2044826
https://www.proquest.com/openview/f1fa91c42bc5795766505cdbeec7b71c/1?pq-origsite=gscholar&cbl=2044826
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://openrepository.aut.ac.nz/server/api/core/bitstreams/d1dcd354-d95f-4fca-b051-ce03fd443963/content
https://dl.acm.org/doi/10.1109/HICSS.2015.385
http://dx.doi.org/10.1109/hicss.2015.385
https://mental.jmir.org/2020/2/e16751/
http://dx.doi.org/10.2196/16751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130155&dopt=Abstract
https://europepmc.org/abstract/MED/28344359
http://dx.doi.org/10.1109/MC.2016.185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28344359&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0740-5472(19)30582-3
http://dx.doi.org/10.1016/j.jsat.2020.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32220409&dopt=Abstract
https://developer.apple.com/app-store/review/guidelines/
https://journals.sagepub.com/doi/abs/10.1177/0093650214534962
http://dx.doi.org/10.1177/0093650214534962
https://www.jmir.org/2020/12/e21687/
http://dx.doi.org/10.2196/21687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33295292&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Lietd

68.

69.

70.
71.

Youth risk behavior surveillance — United States, 2019. Centers for Disease Control and Prevention, Morbidity and
Mortality Weekly Report.: U.S. Department of Health and Human Services; 2020 Aug 21. URL: https.//www.cdc.gov/
healthyyouth/data/yrbs/pdf/2019/su6901-H.pdf [accessed 2022-08-14]

Schnall R, Rojas M, Bakken S, Brown W, Carballo-Dieguez A, Carry M, et al. A user-centered model for designing
consumer mobile health (mHealth) applications (apps). J Biomed Inform 2016 Apr;60:243-251 [FREE Full text] [doi:
10.1016/}.jbi.2016.02.002] [Medline: 26903153]

Hevner AR. A three cycle view of design science research. Scand J Inf Syst 2007 Jan 1;19(2):87-92 [FREE Full text]
Hu H, Wang S, Bezemer CP, Hassan AE. Studying the consistency of star ratings and reviews of popular free hybrid
Android and iOS apps. Empir Softw Eng 2018 Apr 04;24(1):7-32 [FREE Full text] [doi: 10.1007/s10664-018-9617-6]

Abbreviations

BPT: behavioral parenting training
ICC: intraclass correlation coefficient
MARS: Mobile App Rating Scale
mHealth: mobile health

Edited by SBadawy; submitted 26.10.22; peer-reviewed by D Bounds, A Serlachius, A Hogue; commentsto author 16.11.22; revised
version received 25.01.23; accepted 27.03.23; published 01.06.23

Please cite as:

Li K, Magnuson KI, Beuley G, Davis L, Ryan-Pettes SR

Features, Design, and Adherence to Evidence-Based Behavioral Parenting Principles in Commercial mHealth Parenting Apps:
Systematic Review

JMIR Pediatr Parent 2023;6:e43626

URL: https://pediatricsjmir.org/2023/1/e43626

doi: 10.2196/43626

PMID:

©Kexin Li, Katherine | Magnuson, Grace Beuley, Logan Davis, Stacy R Ryan-Pettes. Originally published in IMIR Pediatrics
and Parenting (https://pediatrics.jmir.org), 01.06.2023. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Pediatrics and Parenting, is properly cited. The
complete bibliographic information, alink to the original publication on https.//pediatrics.jmir.org, aswell as this copyright and
license information must be included.

https://pediatrics.,jmir.org/2023/1/e43626 JMIR Pediatr Parent 2023 | vol. 6 | 43626 | p. 16

RenderX

(page number not for citation purposes)


https://www.cdc.gov/healthyyouth/data/yrbs/pdf/2019/su6901-H.pdf
https://www.cdc.gov/healthyyouth/data/yrbs/pdf/2019/su6901-H.pdf
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(16)00024-1
http://dx.doi.org/10.1016/j.jbi.2016.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26903153&dopt=Abstract
https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1017&context=sjis
https://link.springer.com/article/10.1007/s10664-018-9617-6
http://dx.doi.org/10.1007/s10664-018-9617-6
https://pediatrics.jmir.org/2023/1/e43626
http://dx.doi.org/10.2196/43626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

