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Mobile apps for pediatric obesity prevention
and treatment, healthy eating, and physical activity
promotion: just fun and games?
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ABSTRACT
Mobile applications (apps) offer a novel way to engage
children in behavior change, but little is known about
content of commercially available apps for this
population. We analyzed the content of apps for
iPhone/iPad for pediatric weight loss, healthy eating
(HE), and physical activity (PA). Fifty-seven apps were
downloaded and tested by two independent raters.
Apps were coded for: inclusion of the Expert Committee
for Pediatric Obesity Prevention's (ECPOP) eight
recommended strategies (e.g., set goals) and seven
behavioral targets (e.g., do ≥1 h of PA per day),
utilization of gaming elements, and general
characteristics. Most apps lacked any expert
recommendations (n035, 61.4 %). The mean number
of recommendations among apps that used
recommendations was 3.6±2.7 out of 15, 56.1 %
(n032) apps were classified as games, and mean price
per app was $1.05±1.66. Most apps reviewed lacked
expert recommendations and could be strengthened by
addition of comprehensive information about health
behavior change and opportunities for goal setting.
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INTRODUCTION
Recent reports show that 16.9 % of children in the
United States are obese and almost 30 % of children
are overweight or obese by age 5 years [1, 2],
putting them at greater risk for health complications
and future weight gain [3, 4]. Among actions
recommended by pediatric obesity experts are
promotion of healthy eating (HE) and physical
activity (PA) [5, 6] as well including the whole
family in treatment [7]. Mobile applications (apps)
are an engaging way to involve children in health
behavior changes, capitalizing on portability and
affordability of delivering health information via
mobile devices and opportunity to use gaming to
make health information entertaining [8, 9]. While
most children do not own their own smartphone,
parents are heavy app users, with 57 % of app-using

parents reporting that they have downloaded apps
for their children to use [10]. There is limited data
available on mobile phone usage of children under
the age of 12 years, but smartphone ownership
among teens is growing (23 % of teens aged 12–
17 years own a smartphone) [11]. Additionally,
smartphones are becoming more widely available,
as phone companies are beginning to offer
smartphones for free phone upgrades [12–14].
Smartphones also offer an opportunity to extend
health interventions to traditionally underserved
groups, including Blacks and Latinos, as smartphone
ownership of these groups is growing faster than that
of Whites [15].
Many health promotion apps are currently avail-

able. Two previous studies examined the content of
apps for adult weight loss [16] and for smoking
cessation [17]. Both reviews found the apps to be
lacking in the use of theory- or evidence-informed
practices [16, 17]. To our knowledge, there have
been no previous systematic analyses of the content
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Implications
Practice: Mobile applications based on expert-
recommended strategies and behavioral targets
could be powerful tools in the prevention and
treatment of pediatric obesity through weight
loss, healthy eating, and physical activity, but
they must undergo proper efficacy testing before
they are recommended by clinicians.

Policy: Health-focused applications should be
passed through a third-party rating system that
will communicate to consumers whether the
applications include expert recommendations
and if they have undergone efficacy testing.

Research: Collaborative research is needed to
ensure that evidence-based practices and expert
recommendations are integrated into technologies
marketed as health-promoting tools.
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of apps for pediatric weight loss, HE, and PA. A
systematic content analysis of apps was conducted
using recommendations of the 2007 Expert Com-
mittee for Pediatric Obesity Prevention (ECPOP)
[5]. The ECPOP was made of representatives from
15 national health care organizations, including the
American Medical Association and the Centers for
Disease Prevention and Control; a steering commit-
tee appointed scientists and clinicians to three
writing groups that subsequently reviewed existing
literature and provided recommendations for pre-
vention and treatment of pediatric obesity [5]. In
2007, the ECPOP published a set of recommenda-
tions for the prevention and treatment of pediatric
obesity that build off the original ECPOP sugges-
tions from 1995, incorporating evidence-based re-
search as well as supplemental recommendations
from clinical practice experiences where evidence-
based research was unavailable [5].
The present analysis examines the content of mobile

apps for the prevention and treatment of pediatric
obesity (children/teens<18 years) through weight
loss, HE, and PA to determine if strategies and
behavioral targets of the ECPOP are promoted [5].
Additionally, information on price, user ratings, and
use of gaming principles were collected to obtain a
rough assessment of acceptability of the apps to
consumers as well as how engaging they might be to
a child (e.g., more or less like a video game).

METHODS
A listing of apps available on the iTunes store was
collected on June 12, 2012 using the Power Search
function and selecting “any device” to find apps for
iPhone/iPad. iTunes was selected as the platform for
analysis, as it has significantly more apps than
Android marketplace or other app repositories [18].
To find apps that were marketed for pediatric weight

loss, the search terms “children,” “kids,” “teen,” “fam-
ily,” and “weight loss” were used in the health/fitness
and education categories. Initial searches yielded few
results (n06); thus, the search terms were broadened to
include two critical behaviors for weight loss: HE and
PA. To ensure inclusion of any app pertaining to HE
and PA for children, several search terms were used
including: “children,” “kids,” “teen,” or “family” with
addition of “exercise” or “physical activity” (to capture
PA-related apps) and “diet” or “healthy eating” (to
capture HE-related apps) (e.g., “family healthy eating”),
yielding 158 apps. Supplemental searches were
conducted in the Google search engine
(www.google.com) to verify that iTunes searches
yielded a comprehensive view of apps available.
Google searches used the same search terms as above
with addition of “iPhone apps” and yielded an addi-
tional seven apps, which appeared on the first page of
the search result in a prominent area (i.e., they were not
buried in a website and could be found easily by a
parent searching for apps) (for a total of n0171 apps).

Search terms were selected to mimic the type
terms a parent might search for in iTunes, and they
yielded apps that were not necessarily claiming to be
health-related, although some of them did claim to
help improve HE, etc. However, this mixture of the
intended apps for an iTunes search and the addi-
tional information that comes along with it is a
realistic picture of the experience of the average
customer.
Of the 171 apps found, 110 were excluded from

further analysis (not in English, content unrelated to
weight loss/HE/PA, and not targeting children/
teens), 61 apps were reviewed further, and descrip-
tive information about each app was collected from
its iTunes store page. Apps offering free and for-
purchase versions were rated as separate apps (n09)
in case two versions contained different information
(as per the protocols of previous app analyses) [16,
17]. Apps that fit initial inclusion criteria (in English,
focused on weight loss/HE/PA, and targeted children/
teens) were downloaded from iTunes between June 18
and 28, 2012. Four additional apps were excluded at
this point, as they were no longer available.
Apps were reviewed and coded by two indepen-

dent raters (trained in health promotion) for inclu-
sion of recommendations of the ECPOP (scored 1
for presence and 0 for absence of each recommen-
dation) [5]. Recommendations include: eight inter-
vention strategies (calculate and plot BMI over time,
assess motivation to make changes, use motivational
interviewing, tailor strategies to a specific case,
set goals/limits, examine environmental influences,
involve the whole family, and combine multiple
behavior changes) and seven behavioral targets
(reduce sugar-sweetened beverages, consume great-
er than or equal to nine servings of fruits and
vegetables per day, decrease TV time, eat breakfast
every day, cook at home, eat together at the table,
and do greater than or equal to 1 h/day of PA) [5].
Overall summary scores were calculated for each
app (out of 15) as well as for HE criteria only for
HE-specific apps (out of 13) and PA criteria only for
PA-related apps (out of 10). The raters met to discuss
the scoring criteria, rated five apps, discussed initial
coding and then coded all apps; initial inter-rater
agreement was 94.9 %. After comparing initial
coding of the apps, raters met to resolve discrepancies;
final ratings were reached by consensus.
General information about the apps was collected

from the content of each app and its iTunes
description page, including: target behavior, price,
age appropriateness rating (assigned by iTunes
based on the age appropriateness of the content:
“4+,” “9+,” “12+,” or “17+”) [19], target age range
(if indicated by app developers), and compatible
devices. User satisfaction was assessed through the
apps' user ratings on iTunes (not available for all
apps) and is reported for the app overall and for the
current version along with the number of users that
have rated the app. Ratings are on a five-point scale,
from 1 star (worst) to 5 stars (best); average ratings
are reported in whole and half stars. Connection to
social media was assessed through the iTunes
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description page and content of the app. Apps were
rated as connecting users to social media if they
facilitated a connection to a third-party social media
outlet (e.g., Facebook) or connected users to a social
network for building community around the app
itself (e.g., an online community for users).
Apps were classified as games if they adhered to

the four criteria defined by game design expert,
McGonigal, including having a goal, rules, and
feedback that the user voluntarily accepts [20].
These criteria have also been adopted by the
journal, Games for Health, due to their ability to
distinguish between activities that merely simulate
health and those that provide rules and other game-
like aspects [21].

RESULTS
A summary of the results of the content analysis is
presented in Table 1. Of the 57 apps reviewed, 61.4 %
(n035) did not utilize any of the recommended
strategies or behavioral targets. The most recommen-
dations used by a single app was six, by HyperAnt
[22]; apps that focused on both HE and PA included

the most recommendations (3.1±2.0). The most
frequently used recommendations were: setting
goals/limits (n016), reducing sugar-sweetened bever-
ages (n09), and increasing fruit and vegetable
consumption (n08). However, no apps promoted
the following recommendations: assess motivation
to make changes, use motivation interviewing, focus
beyond the individual, decrease TV time, and
eat breakfast every day. Table 2 shows a summary
of the number of apps that utilized each expert
recommendation.
Descriptive characteristics of the 57 apps are

presented in Table 3. Of the apps reviewed, 52.6 %
(n030) targeted HE, 35.1 % (n020) targeted PA, and
12.3 % (n07) targeted both HE and PA; apps that
targeted weight tracking were coded as “both” (since
weight is influenced by both HE and PA). The mean
price per app was $1.05±1.66 (n029 were free); all
57 were given a “4+” age appropriateness rating by
iTunes, indicating that they “contain no objection-
able material” [19]. A few apps (n015) reported the
developer's suggested user age for the app, which
ranged from 1 to 19 years old. Most apps were
compatible with iPhone and iPad (n050); five apps

Table 1 | Summary of number of expert recommendations included by target of app

Target of app Mean±SD Median Range

Overall (n057)
Recommendations used 1.1±1.6 0.0 0.0–6.0
Strategies used 0.7±1.0 0.0 0.0–3.0
Behavioral targets used 0.4±0.8 0.0 0.0–3.0

Healthy eating apps (n030)
Recommendations used 1.0±1.5 0.0 0.0–4.0
Physical activity apps (n020)
Recommendations used 0.4±1.1 0.0 0.0–4.0
Both healthy eating and physical activity apps (n07)
Recommendations used 3.1±2.0 3.0 1.0–6.0

Recommendations from [5]

Table 2 | Number and percentage of apps reviewed (n057) that included each expert-recommended strategies and behavioral
targets for pediatric obesity treatment

Strategies for pediatric obesity treatmenta Number Percent
Calculate/plot BMI over time 3 5.3
Assess motivation to make changes 0 0.0
Use motivational interviewing to help create and sustain behavior changes 0 0.0
Tailor strategies and timing of interventions to the specific case (depending on
child's weigh status)

5 8.8

Set goals/limits (e.g., screen time limits) 16 28.1
Need to focus beyond individual behaviors to look at environmental influences 0 0.0
Involve the whole family 7 12.3
Combine multiple behavior changes for larger impact (e.g., physical activity and diet) 6 10.5
Behavioral targets for pediatric obesity treatmenta Number Percent
Reduce sugar-sweetened beverages with goal of completely eliminating 9 15.8
Consume ≥9 servings of fruits and vegetables every day 8 14.0
Decrease TV time to <2 h/day 0 0.0
Eat breakfast every day 0 0.0
Prepare more meals at home instead of purchasing restaurant food 1 1.8
Eat meals at the table together as a family 1 1.8
Be physically active for >1 h/day 5 8.8
a Recommendations from [5]
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were only compatible with iPad. Average user
ratings from iTunes were reported for 27 apps,
mean user rating for the current version was 3.9±
0.8 out of 5, (based on an average of 38.8±52.0 user
ratings), and app price and user ratings were not
statistically significantly related to number of expert
recommendations used by the app (p00.64 and
p00.42, respectively). Only 15.8 % (n09) of the
apps connected users with social media, and most of
these simply provided a link to the app's own
Facebook page for users to “like” the page. Applying
McGonigal's definition of a game [20], 56.1 %
(n032) of the apps were classified as games. Table 4
(supplemental information) lists all of the apps by
name, along with a summary of the number of
expert recommendations they used, and descriptive
information about the content of the apps.

DISCUSSION
Overall, few of the apps reviewed used expert-
recommended strategies and behavioral targets in
their approach to assist with the promotion of pediatric
weight loss, HE, and PA. Consistent with adult
literature onweight loss [16] and for smoking cessation
[17], the average number of expert recommendations

used in the apps was low (overall mean01.1±1.6).
Given the wide range of recommendations coded, it
was surprising that the majority of apps (n035, 61.4 %)
did not employ any of the 15 strategies or behavioral
targets [5].
From this review, it is apparent that mobile apps are

very capable of promoting some of the expert
recommendations for HE and PA, including setting
goals/limits and reducing sugar-sweetened beverage
consumption. However, other recommendations were
completely absent, likely because they are not areas of
behavior change that app developers have thought of
targeting. For example, motivational interviewing
techniques were not used by any of the apps, though
pilot work from weight loss interventions in women
have shown that motivational interviewing can be
successfully implemented through website interaction
[23]. Few apps (n06) utilized the strategy of combining
multiple behavior changes by targeting HE and PA,
despite the fact that apps that provide more services to
customers are likelymore valuable to them and an app
that targets multiple behavior changes takes the
burden off the consumer to find supplemental apps.
Ideally, apps would promote multiple recommenda-
tions, including a combination of strategies and
behavioral targets.

Table 3 | Descriptive characteristics of apps (total n0171; included in analysis057)

Inclusion/exclusion (n0171) n or mean % or SD
Apps found in searches 171 100.0
Included for content analysis 57 33.3
Excluded 114 66.7
Did not fit inclusion criteria (not in English, directed at parents, outside target areas) 110 64.3
No longer available for download 4 2.3
General features of included apps (n057) n or mean % or SD
Focus of app 57
HE 30 52.6
PA 20 35.1
Both 7 12.3
Price $1.05 ±1.66
Free 29 50.1
$0.99 12 21.1
$1.99 10 17.5
$2.99 2 3.5
$3.99 3 5.3
$9.99 1 1.8
Compatible devices
iPhone 52 91.2
iPad 57 100
Average user rating all versions (based on an average of 1,581±7,553 users)a 3.9 0.8
Average user rating current (based on an average of 39±52 users)a 3.9 0.8
Connects users to social media 9 15.8
App meets McGonigalb criteria for a game 32 56.1
Age appropriateness/age target Age n (%) apps
iTunes age appropriateness rating of the app 4+ 57 (100.0)
Target age of app (as described by developer) Range (1–19)c

a Reported when user ratings were available for app
b [20]
c Range of target ages for app is based on the n015 (26.3) apps reporting a target age
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Additionally, most of the apps that were adver-
tised as promoting PA did not require the user to do
the recommended action (e.g., jump). The user
could simply shake her hand to move the game
along instead of moving her body as the game
advertised. Two apps (Cool Skipping and Cool
Skipping Lite [24]) actually instructed the user about
how she could use her hand to move the phone
instead of jumping. There were a just four PA apps
that required the user to actually move location by
utilizing the global positioning system (GPS)
location of the phone (and thus could not be
“tricked” by moving the phone in one's hand).
The app market for weight loss, HE, and PA apps

can be confusing for consumers because of the
limited information on the iTunes description pages
about the content of the apps. In our initial searches
for weight loss apps for children, we found very few
results (n06), suggesting that parents looking for
tools to help their children might have difficulty.
Another issue with the use of technology to assist

in health behavior change, such as pediatric obesity
prevention and treatment, is that most young
children (e.g., ages 4–7years) do not have their
own mobile devices. This means that it is important
to target parents both for searching for health
promotion apps as well as incorporating parents in
the activities of the apps themselves. Apps that can
involve parents, either through allowing parents to
support achievements by the child in HE and PA or
by having the parent participate with the child,
is important.
A few apps stood by receiving high scores for

inclusion of expert recommendations; HyperAnt
(free) used the most expert recommendations of
any app—three intervention strategies and three
behavioral targets [22]. The app is a set of “Hyper
Activity Cards” that gives kids ideas for health and
fitness activities in a range of areas including HE,
PA, and sleep [22]. The app received a high score
because it covers multiple domains, involves par-
ents, and includes information about HE and PA
targets (eliminating sugar-sweetened beverages, eat-
ing lots of fruits and vegetables, and engaging in at
least 1 h of PA) [22]. While the app provided a lot of
information (and more than most of the apps), it was
a very engaging app. HyperAnt does not require
any feedback from the user, it just pushes out
information, which eliminates user interaction with
the app, including taking away the opportunity for
the user to set goals and self-monitor their behav-
iors. Additionally, it does not meet the criteria of
being a game and connect users to social media.
The next highest score for an app was 5

(Ideserve2), but this app was no longer available in
the US when the analysis was completed. A few
apps received scores of 4, including Smash Your
Food HD ($2.99)/Smash Your Food Free (free). This
app focuses on the high fat/sugar/salt content of
popular processed foods [25] and received an
Honorable Mention in First Lady Michelle Obama's

“Apps for Healthy Kids” national competition,
which encouraged innovative and informative apps
for kids and their parents [26, 27]. Smash Your Food
tells kids what their recommended daily serving
sizes are for fat/sugar/salt and then asks them to
guess the content of popular foods. After the child
guesses, the app shows the food being smashed and
reveals the true fat/sugar/salt content of the food
alongside the child's guess and her daily
recommended intake. Smash Your Food also offers
an email service to involve parents in the learning
process and update them on their child's progress in
the game [28]. While entertaining, Smash Your Food
could be improved by including nutrition tips along
with the game, for example, a message about
increasing fruit and vegetable consumption or eating
meals at home could be incorporated into the
screens associated with an unhealthy fast food item.
The lack of health content and concrete recom-

mendations in the apps reviewed, including apps
with high scores (e.g., HyperAnt and Smash Your
Food), highlights the need for collaboration between
a diverse group of experts in order to produce better
apps. While we did not test efficacy of the apps
reviewed in the present analysis, to determine if they
might catalyze behavior change, it is unlikely that
they would produce much change, given the lack of
substantive content we saw. There is a need for
widespread efficacy test of mobile apps that are
designed to support behavior change and support
health improvement. This could take shape in the
development of the apps, including more interdisci-
plinary work between health behavior researchers
withmobile app developers, as well as health promotion
practitioners and evaluators to design research programs
that empirically test apps.
Limitations of the present analysis include the

focus on apps for iPhone and iPad. Restricting the
analysis to one operating system offered a compre-
hensive snapshot of what is available to consumers,
although future studies could look at an exhaustive
survey of the mobile app market (including apps for
the Android and Windows platforms). However,
iTunes has significantly more apps than Android
marketplace or other app repositories [18] and was,
therefore, chosen as a starting sample for the present
analysis. Another limitation of the present analysis
was the use of user ratings of the apps, as there were
so few apps with information available (n027) and it
is impossible to know what aspects of the app the
ratings were based on (likely varies between in-
dividuals). Further, due to the rapidly evolving
landscape of mobile technologies, the apps available
to consumers can change quickly. In the time
between when apps targeting HE and PA in children
were identified and when they were downloaded
(<1 month), four apps were no longer available and
had to be excluded from further analysis. Despite
these limitations, the present analysis has many
strengths. First, researchers downloaded, tested,
and reviewed all apps analyzed. Second, content
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analysis was based on expert recommendations, and
apps were coded by two independent raters. Finally,
to our knowledge, this is the first analysis of apps for
pediatric weight loss, HE, and PA.
Overall, the present analysis provides a compre-

hensive picture of the mobile apps available for
iPhone/iPad that are found using a search for
pediatric obesity through weight loss, HE, and PA
(e.g., the kind of search a parent might conduct on
the iTunes store). Most apps were void of expert-
recommended strategies; this disconnect between
the evidence-based suggestions and what is promot-
ed in apps and other health products may be adding
to the confusion of consumers as to what they
should be doing to help their families get healthier.
The apps tested present a huge lost opportunity for
the provision of solid, evidence-based strategies and
recommendations for health change, with a group of
people demonstrating interest and initiative to make
changes (by downloading the apps). Additionally,
despite research showing that parents are a crucial
part of pediatric obesity prevention and treatment
(including the promotion of HE [29] and PA [30]),
most apps did not target parents/families, instead
focusing solely on the individual child. Future
efforts for the prevention and treatment of pediat-
ric obesity must look beyond the individual and
attempt to change elements of the social and
physical environments that can promote or inhibit
behavior change. App developers and public health
practitioners should work collaboratively to integrate
evidence-based practices and expert recommenda-
tions in apps so that technologies marketed as
health-promoting tools can promote substantive
behavior changes.
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