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Abstract
Both mobile apps and responsive-design websites (web
apps) can be used to deliver mobile health (mHealth)
interventions, but it can be difficult to discern which to
use in research. The goal of this paper is to present four
case studies from behavioral interventions that devel-
oped either a mobile app or a web app for research and
present an information table to help researchers deter-
mine which mobile option would work best for them. Four
behavioral intervention case studies (two developed a
mobile app, and two developed a web app) presented
include time, cost, and expertise. Considerations for
adopting a mobile app or a web app—such as time, cost,
access to programmers, data collection, security needs,
and intervention components— are presented. Future
studies will likely integrate both mobile app and web app
modalities. The considerations presented here can help
guide researchers on which platforms to choose prior to
starting an mHealth intervention.
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INTRODUCTION
The field of mobile health (mHealth) has been grow-
ing rapidly. Since the introduction of the personal
digital assistant (PDA) handheld computer, research-
ers have leveraged mobile digital technologies to dis-
seminate and scale up health-related research and
deliver real-time interventions [1]. Early mobile digi-
tal interventions utilized technology, such as PDAs,
for self-monitoring [1] and modalities, such as text
messaging [2] and podcasts via MP3 players [3], for
content delivery. In 2007, Apple introduced the
iPhone [4]. This broadened the ability of researchers
to deliver multi-component interventions that could
still include remote contact methods, such as podcast-
ing and text messaging, but also leverage access to the
internet, social media, and mobile apps for interven-
tion delivery. In addition, smartphones have allowed

for some of the computer processing to occur on the
device—as opposed to processing that is performed
exclusively by an outside server—and syncing to ex-
ternal sensors and tracking devices, such as physical
activity trackers.
Mobile apps are programs that can perform certain

tasks or provide certain functions for a user [5]. Health
apps are one of the most frequently downloaded cat-
egory of apps [6]. Although researchers have used
existing, commercially available mobile apps in inter-
ventions [5, 7, 8], many health-related mobile apps do
not integrate known strategies that have been shown
to promote effective behavior change [9–11]. There-
fore, researchers have sought to develop mobile inter-
faces that are informed by evidence-based practices
and health behavior theories [7, 12, 13].
Developing mobile technology can be expensive

and time consuming. The average mobile app costs
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Implications

Practice: Practitioners can apply the described les-
sons learned to select a mobile platform that can be
used to disseminate information to patients and
consumers.

Policy: Potential funders of mobile health inter-
vention research or mobile public health programs
should consider if a mobile app is always necessary
for delivering content or if a web app could poten-
tially provide the same functions at a lower cost.

Research:Researchers should consider the several
factors outlined here (e.g., cost, security, targeted
population, time available, and expertise of team
members) when deciding between using a mobile
app or web app for delivering a mobile behavioral
intervention.
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$270,000 to create and takes between 7 months and
1 year to develop, pilot test, and then launch [14], with
added upkeep for app updating that must occur after-
ward. In addition, there are now two main mobile
platforms that mandate different programming and
publishing requirements: Apple and Android.
Responsive-design websites (web apps) provide an
alternative approach to platform-specific mobile apps
in that they that are generally much less expensive to
develop and are viewable on mobile devices. Respon-
sive websites are designed specifically to have flexibil-
ity across both mobile and non-mobile platforms,
allowing for ease of use (minimal scrolling or resizing)
across multiple devices [15].The average responsive-
design web app costs between $5640 and $29,900 to
create [16] and typically takes 10 to 16 weeks to devel-
op [17, 18]. Additional costs can include yearly hosting
fees, domain registration, and stock photograph serv-
ices [16]. Web apps are device agnostic, meaning con-
tent can display on any device that uses an internet
browser, including smartphones, tablets, laptops, and
desktop computers [15]. There are several factors that
must be taken into consideration when deciding on
using mobile apps or web apps in research, including
time, cost, and technology purpose and functionality
needs. Additional considerations are data security, in-
teroperability, and safety regulations. Depending on
the intervention, a variety of government rules and
industry standards may apply. Concerns around how
confidentiality, security, and privacy issues are han-
dled via mHealth devices have increased [19]. These
concerns pertain to both participants in research stud-
ies as well as non-participants, who may have photo-
graphic or voice data inadvertently captured [19]. Data
privacy concerns are particularly heightened when
location-based data is collected, as that has the poten-
tial to increase the ability of identifying where an
individual lives [19]. mHealth safety regulations have
largely focused on mHealth applications that serve as
medical devices or device accessories, which would
necessitate Food and Drug Administration (FDA) reg-
ulation [20]. mHealth interventions providing behav-
ioral strategies to study participants would not fall
under FDA regulation [20].Mobile andweb appsmust
also adhere to federal regulations related to consumer
privacy. The Federal Trade Commission (FTC) had
issued guidance to mHealth developers specifically on
best practices for protecting consumers [21]. This
includes an interactive tool to assist mHealth research-
ers and developers in determining applicable federal
laws when creating both mobile and web apps [21].
Health information technology privacy and security
efforts have largely targeted those in healthcare, gov-
ernmental agencies, patients, and technology vendors
[22], leaving those in academia left to navigate the
varied governmental rules and industry standards.
The objective of this paper is to present four case
studies from public health interventions that devel-
oped either a mobile app or a web app as part of the
study. In addition, this paper will provide a table to
help researchers determine which mobile option

would work best for them in their particular circum-
stances. Cost estimates for the development of each mo-
bile orweb app are provided and only include the cost for
programming and development by the company or indi-
viduals who produced the app and does not include cost
for researchers’ time to inform the development.

Case study no. 1: The Motivating Families with Interactive
Technology (mFIT) study (web app)
The mFIT study was a randomized clinical trial (RCT)
of two family-based obesity prevention interventions
with parent-child dyads (child 9–12 years old). In early
2015, 33 parent-child dyads were randomized to either
a traditional family-based approach or a mobile-
enhanced intervention, both of which focused on pro-
moting physical activity and healthy eating.
Formative work to inform development—A content analysis
of commercially available apps for pediatric obesity
prevention and treatment was conducted by the re-
search team [10], revealing deficiencies in availability.
Next, a pilot study was conducted to gather feedback
from three parent-child dyads about the features of
commercially available apps and physical activity
monitors (e.g., Fitbit), as well as their proprietary mon-
itoring apps. Feedback and suggestions for improve-
ment were collected via questionnaire and structured
interviews from the three dyads. This information was
used to inform paper prototypes of the mFITweb app
that were later developed with input from the technol-
ogy development team.
Mobile web components—Families in the intervention

condition of the mFIT study used a web app for six
main purposes: (1) log their daily steps and food serv-
ings (e.g., daily servings of vegetables); (2) view their
progress toward study goals (e.g., steps taken per day);
(3) set weekly behavioral goals and rewards for reach-
ing these goals; (4) view the progress of their family
member (e.g., child could see the progress of their
parent for each goal); (5) send messages of encourage-
ment and congratulations to their family member; and
(6) view weekly study newsletters with motivating
ideas, recipes, etc.
Researcher data needs—The mFIT research team re-

quired relatively simple back-end tools from the web-
site, including reports of data completed, participants
who had not set goals, etc. Additionally, the web app
was programmed to Block^ participants out of certain
features of the app until they completed assigned tasks,
such as setting weekly goals and rewards.
Who designed the web app—A computer programmer

who was on staff at a university-based information
technology group designed all aspects of the web
app. This group is housed in the Arnold School of
Public Health at the University of South Carolina with
a goal of providing technology-development services
to researchers. A researcher and graduate student from
the Department of Health Promotion, Education, and
Behavior guided the design of the mFIT web app
based on formative research (described above).
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Decision to go with web app—The decision to go with a
web app was driven largely by the cost and time to
develop a mobile app, given that mFITwas conducted
as part of a doctoral dissertation with limited funding.
However, the use of a web app had other benefits to
the study, including the ability to recruit participants
with any type of mobile device, as long as participants
had reliable internet access. This proved to be helpful
with the specific research population, as children in the
study had less mainstream mobile devices of their
own, including iPods and Kindles, which were still
able to run the study web app.
Total timeline and cost from start to finish—Initial meet-

ing with technology group: July 2014; screenshots of
app delivered from designers: September 2014;
follow-up/prototype: October 2014; first version: Jan-
uary 2015; launched: February 2015. Total time:
7 months. Total cost, including developer time and
beta testing of the web app: $1000 (note that this was
developed as part of a demonstration project to be
used as an example for other projects, thus the low
cost; normal charges for this project would have been
$7500).

Case study no. 2: The Social Pounds Off Digitally (social POD)
study (mobile app)
The Social POD study was a 12-week RCT of an
mHealth weight loss intervention [23]. Overweight
adults who owned an Android phone or tablet were
recruited (N = 51). The overall goal of the study was to
determine whether weight loss outcomes differed be-
tween two groups when both groups received theory-
based podcasts [3] but one group used a commercial
tracking app (FatSecret app) and the other used the
researcher-developed Social POD app, developed to
include evidence- and theory-based behavioral weight
loss strategies.
Formative work to inform development—A 2-month pilot
study was conducted among adults (N = 9) who were
overweight or obese (body mass index (BMI) 25–
49.9 kg/m2) [24]. The goal of the pilot study was to
solicit suggestions for improving the Social POD app
for the subsequent RCT. Participant feedback and
suggestions were used to inform the revision and de-
velopment of new features for the Social POD app.
The first iteration of the Social POD app included
basic features for self-monitoring diet, weight, and
physical activity; notifications to self-monitor behav-
iors; and pre-written user-to-user messages to re-
engage those users who discontinued using the Social
POD app for a period of at least 48 h (called infrequent
users).
Mobile app components—The Social POD app used

in the RCT included the same features used in the
pilot app, with the addition of a food and beverage
database for dietary monitoring and esthetic
improvements. Goals were established for partici-
pants related to self-monitoring (e.g., tracking cal-
ories consumed), with the ability to earn points for

achieving goals each day that could be exchanged
for prizes. To re-engage users who discontinued
using the Social POD app for a period of at least
48 h, a user-user messaging system was developed
based on recommender systems similar in function
to those used on websites like Amazon and Netflix
[25–28]. Frequent users were prompted via in-app
notifications to select a pre-written message to send
to infrequent users to try and re-engage them with
the Social POD app. A main computational server
facilitated all communications from server to users
or from user to user. In this context, the main
server provided a medium for recording all com-
munications to facilitate analysis of causality and
effectiveness of user-pairing strategies.
Researcher data needs—The Social POD research team

required a database to collect all user data entered in
the app, as well as points earned for using the self-
monitoring features of the app. The database allowed
the study team to export data to answer research ques-
tions related to use of specific features of the Social
POD app and evaluate the implementation of the user-
user recommendation system.
Who designed the mobile app—Graduate and under-

graduate students in the Computer Science de-
partment created the Social POD app on the An-
droid platform. A researcher and graduate student
from the Department of Health Promotion, Edu-
cation, and Behavior guided the design of the
Social POD app based on participant recommen-
dations from the pilot study. Connections were
made between the Computer Science and Health
Behavior teams after the Computer Science team
spoke at a university conference about their work
in the area of health promotion. The research
team met weekly to plan the development of the
initial iteration of the Social POD app. Following
pilot testing, the research team met as needed to
refine and test the Social POD app prior to its use
in the RCT.
Decision to go with mobile app—The decision to use a

mobile app was made to avoid fees for use of text
messaging as reminders to self-monitor behaviors. In-
stead, in-app notifications were used to prompt and
alert users. To allow for ease of programming, the
Social POD app was available for Android devices
only, which proved to be a limitation for participant
recruitment in both the pilot study and subsequent
RCT.
Total timeline and cost from start to finish: first iteration—

Grant obtained for development: February 2013;
completed first iteration of the Social POD app: Au-
gust 2013; began pilot testing of the first iteration of the
Social POD app: February 2014; ended pilot testing:
May 2014. Second iteration: Began refinement of the
second iteration of the Social POD app: August 2014;
began RCT recruitment: October 2014; started RCT:
January 2015; ended RCT:May 2015; completed data
analysis: September 2015. Total time: 34 months. To-
tal cost, including both first and second iteration of the
app: $12,161.
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Case study no. 3: The Healthy Eating and Physical Activity
Mobile (HEPAm) study (web app)
The purpose of this study was to demonstrate the
utility of mobile technology as a means to monitor
intervention compliance and identify areas of needed
technical support in an intervention to increase the
quality of foods served and physical activity levels of
children in afterschool programs (ASPs). ASPs
(N= 109) located in a southeastern state were recruited
through an organization committed to improving
healthy eating and physical activity (HEPA) across
their programs. ASP site leaders were asked to com-
plete an online observation checklist (HEPAm) once
per week (i.e., fill out one healthy eating and one
physical activity checklist) during their program’s op-
erating hours. All HEPAm items on the observation
checklists were aligned with existing HEPA standards
and best practices in ASPs. After initial registration
with HEPAm, auto-generated weekly text reminders
were sent to program leaders’mobile devices immedi-
ately before the start of the program every Monday
during the spring school semester (February–
June 2015). Data from the HEPAm checklists were
downloaded and expressed as a percent of checklists
where an item was present.
Formative work to inform development—Items included in
HEPAm were informed by a content analysis of
current HEPA standards for ASPs [29], a paper-
and-pencil questionnaire developed for a previous
intervention study [30], and feedback from users of
the paper-and-pencil questionnaire. A working
HEPAm prototype was constructed and pilot tested
with end users to gather feedback on the usability,
content, and item wording. Participant feedback
and suggestions were used to modify question
content/structure and the graphical user interface.
The first phase of HEPAm (v1.0) included ques-
tions on compliance with HEPA standards and a
way to monitor progress over time. Based on user
feedback, a second phase of HEPAm (v2.0) that
included expanded user control over organization
and user information was launched in January
2016, with a third phase that will expand the feed-
back options through an end-user dashboard (v3.0)
planned for launch in spring 2016.
Mobile web components—HEPAm collects a snapshot of

two areas of ASPs’ daily practices: healthy eating and
physical activity. There are separate observation
checklists for each area composed of fill-in-the-blank,
select-all, and yes/no response scale items for healthy
eating (29 items) and physical activity (16 items).
HEPAm is intended to be used during program time
on a respondent’s mobile device (i.e., smartphone or
tablet). HEPAm includes a Bview my progress^ func-
tion that allows users to monitor compliance with
HEPA standards by giving healthy eating and physical
activity checklist items a score, expressed as a percent
of checklists in which an item/behavior was observed
(e.g., serve water for snack two out of three checklists/
days =66 %). Web links are provided for users to
suggested resources for improving scores.

Researcher data needs—The Policy to Practice in Youth
Program (P2YP) research team required separate cus-
tom queries and export functionality of databases per-
taining to (1) healthy eating and (2) physical activity
responses differentiated depending on user profile. For
example, users could be either a single-site user, where
they complete HEPAm at one ASP, or a multi-site user,
where they complete HEPAm at two or more ASPs.
Data input by site leaders allowed researchers to mon-
itor patterns of compliance with HEPA standards
across all sites and identify individual sites that were
struggling to meet HEPA standards. In turn, the re-
search team was able to produce materials that
addressed overarching challenges with which all sites
struggled, as well as tailor materials to program-
specific challenges.
Who designed the web app?—An interdisciplinary team

comprised of university-based information technology
experts, public health professionals, graphic designers,
and ASP site leaders (i.e., end-users) was involved in
the design of the mobile web app (HEPAm). The web
app was specifically designed by the same group that
designed the web app for case study no. 1.
Decision to go with web app—The original assessment

was paper-based, and researchers were interested in
developing a mobile system that would allow ASP staff
to easily observe compliance with HEPA standards
while on their mobile devices. To encourage compli-
ance, researchers wished to prompt staff to complete the
assessment via in-app reminders or texts. Challenges to
developing an app-based system included the variety of
devices used by staff, the inability to know which devi-
ces would need to be supported in the field and regular
staff turnover. Therefore, a web app was essential, as it
allowed for minor, iterative changes without the need
for users to re-download and re-install app updates.
The web app also allowed support for a wide range of
older devices that would be very difficult to support
with a custom app. Testing of the web app showed
support going back to iOS 5 and Android 4.0 (both
released in 2010/2011). Because of regular changes to
operating system application program interfaces
(APIs), supporting older iOS and Android devices
would not have been possible with custom apps.
Total timeline and cost from start to finish: phase 1—Initial

meeting with technology group: July 2014; prototype
delivered: October 2014; follow-up/design enhance-
ments: November 2015; first version: January 2015;
launched: February 2015. Total time: 7 months. Phase
2: initial meeting with technology group: August 2015;
prototype delivered: October 2015; feedback, fixes
and revisions: November 2015; launched: January
2016. Total time: 6 months. Total cost, including
phases one and two of the web app: $8100.

Case study no. 4: The Inflammation Management System
(IMAGINE) study (mobile app)
The goal of the IMAGINE study is to develop and
test a comprehensive diet, physical activity, and

CASE STUDY

TBM page 227 of 232



stress management intervention to reduce systemic
inflammation. The study is a year-long trial (12
weekly intervention classes followed by monthly
booster sessions for 9 months) in which eligible
participants can elect to participate in the interven-
tion or an information-only control. The study
enrollment is staggered, with three cohorts of in-
tervention and additional cohorts of control partic-
ipants starting over the course of 7 months. The
inflammation management system (IMAGINE)
study was funded through the National Institute
of Health’s Small Business Innovation Research
(SBIR) program. As part of the commercialization
component of the SBIR-funded study, our team
developed a mobile app that would allow patients
to complete a screening questionnaire that assessed
their Dietary Inflammatory Index (DII) score [31].
The DII is a literature-derived, population-based
dietary index that was developed to assess the
inflammatory potential of an individual’s diet and
place it on a continuum from maximal pro-
inflammatory diet to maximal anti-inflammatory
diet [32, 33]. One of the goals of the IMAGINE
study was to develop this screener and test the
usability and validity (as compared to three 24-
h dietary recalls) of the screening mobile app. In
addition to the mobile app being used as a screen-
ing tool, the team is developing a web app as a tool
to support intervention study participants when
contact is decreased from weekly to monthly in-
person visits. The goal of the web app will be to
provide support, dietary tracking, and recipes. The
choice to go with a web app versus a mobile app
for the intervention tool considered cost, time for
development, and ease of using the web app across
all devices, as well as on desktop computers, espe-
cially because the study population is older and
may have difficulty using smaller devices (e.g.,
seeing the screen, using touch to navigate).
Formative work to inform development—For the DII
screener, several other commercial diet-related apps
were reviewed prior to developing the first phase of
the mobile app. In addition, the DII screener mobile
app and intervention tool web app will be revised
iteratively based on input from current participants.
The overall goal of the study’s web app is to develop a
basis for a more comprehensive web app that can be
used by anyone to help improve their diet, regardless
of whether they are involved in IMAGINE.
Mobile app components—All participants enrolled in

the IMAGINE study completed the DII screener at
baseline. The DII screener mobile app can be down-
loaded to tablets in a physician’s office or to a user’s
phone or tablet and is available for both Android and
Apple phones and tablets. It is currently free for down-
load in the Google Play™ [34] and iTunes™ [35]
stores.
Researcher data needs—Researchers in the IMAGINE

study required the ability to receive the screening tool
score from study participants, as well as track down-
loading and usage worldwide (via distributed apps in

Google Play™ or iTunes™). For the present study,
participants’ scores were tracked at the baseline visits.
Who designed the mobile app?—52 Inc. (http://www.

52inc.com/) is a company based in South Carolina
that designs mobile apps for both Android and Apple
devices. This company was involved in the SBIR ap-
plication process and has collaborated with other uni-
versity and commercial researchers.
Decision to go with mobile app—Because of the SBIR

funding mechanism, our team wanted a product that
could be quickly scaled up and made available com-
mercially via app repository stores. Use of a mobile
versus web app also allowed for the possibility of
charging users for app download if that option was
eventually needed.
Total timeline and cost from start to finish—Grant period

start date for PHASE I award: September 2014; 52
Inc. initiation of work on design of app: September
2014; completion of back-end data storage: December
2014; completion of initial user interface: January
2015; successful completion of algorithms for calcula-
tion of the DII: May 2015; release of apps on iTunes
and Google Play: August 2015. There is still ongoing
work to repair errors and fix functionality for some
components of the app. Total cost, including develop-
er time and beta testing of the app: $17,500.

Conclusion: deciding to go with mobile app or mobile web
Previous reviews that have examined the use ofmobile
technology for health behavior change have focused
primarily on mobile apps [10, 36–38] or wearable
devices [39]. There has been very little research com-
paring and contrasting use of mobile versus web apps
in behavioral interventions. It is also possible studies
are not differentiating whether the app used was web-
based or mobile or if the web-based intervention used
was made with responsive design principles [40]. Fu-
ture mHealth behavioral interventions should specify
whether mobile apps or responsive design web apps
were used and, if possible, provide an open-source
repository for the code used to allow for more rapid
dissemination and iteration of the delivery method.
The above case studies detail four distinct health be-
havior interventions that required mobile device de-
livery capabilities: two decided to use a mobile app,
and two decided to use a web app. Table 1 provides an
overview of questions to ask when deciding which
modality to choose and can help walk researchers
through the decision process. Table 1 also shows the
decision areas that were a main priority for each of the
case studies. This table provides information on po-
tential areas of concern around factors such as cost,
production time, and data security. In terms of rule
compliance for each case study, data security require-
ments are similar (e.g., proper protection of data at rest
and in transit, physical and environmental controls on
servers and data, etc.). In the case of mobile and web
apps, identifying information, such as device or IP
address information, need to be secured properly
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regardless of the specific identifier. The requirements
are essentially the same whether developing a mobile
or web app, so there’s no major advantage of one over
the other. None of the case studies were required to
follow regulations, such as HIPAA. In considering
integrating consumer-derived data from other sources
and ensuring interoperability between other apps and
devices (e.g., wearable consumer physical activity
trackers) with custom-developed mobile or web apps,
both types of apps rely on a feature-rich, well-
documented API to collect and extract data. Specific
programming methods for leveraging the API will
vary between mobile and web apps, but capabilities
and features available via the API will be the same.
The decision to use a mobile versus web app will

depend on numerous factors, including time, cost,
expertise, access to programmers, data collection and
security needs, and intervention components. The
overall purpose and required functionality of the tech-
nology used in an intervention, as well as whether the
intervention aims at making individual or organiza-
tional level changes, will also be important drivers
for choice of mobile platform. While cost is presented
for each of the case studies, the true total cost, includ-
ing content that may have been developed as part of
previous interventions, was not included, which is a
limitation to this paper. Future research studies will
most likely continue to integrate both mobile and
web app modalities into interventions and will include
other non-app components as well, such as sensors,
podcasts, videos, and text messaging. The case studies
presented here, along with the questions to ask prior to
starting an mHealth intervention presented in Table 1,
should help future researchers avoid common mis-
takes in designing web or mobile app-based mHealth
interventions and provide a framework for which mo-
bile modalities best suit their research needs.

Compliance with ethical standardsAll procedures performed in studies
involving human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
All the studies presented in this paper were approved by the appropriate
institutional review board.

Funding:This study was funded by the following entitites: the South Carolina
Clinical and Translational Research Institute with an academic home at the
Medical University of South Carolina CTSA NIH/NCATS grant number
UL1TR000062 (PI: Turner-McGrievy); a University of South Carolina Advanced
Support for Innovative Research Excellence—II grant (PI: Turner-McGrievy); NIH
grant numbers 1R01GM081793 and P20 RR-016461 (PI: Valafar); the National
Institute of Diabetes and Digestive and Kidney Diseases under award number
R44DK103377 (PIs: Wirth, Shivappa and Hébert); a Support to Promote
Advancement of Research and Creativity (SPARC) grant from the University
of South Carolina’s Office of the Vice President for Research (PI: Schoffman);
and the National Heart, Lung, and Blood Institutes under award number
1R01HL112787 (PI: Beets). The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National
Institutes of Health. James R. Hébert is the owner and Drs. Michael Wirth and
Nitin Shivappa are employees of Connecting Health Innovations (CHI), LLC, a
company planning to license the right to the Dietary Inflammatory Index (DII)
from the University of South Carolina to develop computer and smartphone
applications for patient counseling and dietary intervention in clinical settings.

Conflict of interest: The authors declare that they have no conflict of
interest.

The findings reported have not been previously published and that the
manuscript is not being simultaneously submitted elsewhere.
Any previously reported data from the projects described in these case studies
have been cited.
The authors have had full control of all primary data and that they agree to
allow the journal to review their data if requested.
Informed consent was obtained from all individual participants included in the
study.

1. Spring, B., Schneider, K., McFadden, H. G., et al. (2012). Multiple
behavior changes in diet and activity: a randomized controlled
trial using mobile technology. Arch Intern Med, 172(10), 789–796.

2. Patrick, K., Raab, F., Adams, M. A., et al. (2009). A text message-
based intervention for weight loss: randomized controlled trial. J
Med Internet Res., 11(1), e1.

3. Turner-McGrievy, G. M., Campbell, M. K., Tate, D. F., Truesdale, K.
P., Bowling, J. M., & Crosby, L. (2009). Pounds off digitally study: a
randomized podcasting weight-loss intervention. Am J Prev Med,
37(4), 263–269.

4. Warman M. Macworld 2009: Macworld through the years. http://
www.telegraph.co.uk/technology/apple/4126366/Macworld-
2009-Macworld-through-the-years.html. Accessed on November
9, 2015. The Telegraph. 2009.

5. Bender, J. L., Yue, R. Y. K., To, M. J., Deacken, L., & Jadad, A. R.
(2013). A lot of action, but not in the right direction: systematic
review and content analysis of smartphone applications for the
prevention, detection, and management of cancer. Journal of Med-
ical Internet Research, 15(12), e287.

6. Krebs, P., & Duncan, T. D. (2015). Health app use among US
mobile phone owners: a National Survey. JMIR mHealth uHealth,
3(4), e101.

7. Turner-McGrievy, G., & Tate, D. (2011). Tweets, apps, and pods:
results of the 6-month mobile pounds off digitally (mobile POD)
randomized weight-loss intervention among adults. J Med Internet
Res, 13(4), e120.

8. Laing, B. Y., Mangione, C. M., Tseng, C.-H., et al. (2014). Effective-
ness of a smartphone application for weight loss compared with
usual Care in Overweight Primary Care PatientsA randomized,
controlled TrialSmartphone application for weight loss in over-
weight primary care patients. Ann Intern Med, 161(10_Supple-
ment), S5–S12.

9. Pagoto, S., Schneider, K., Jojic, M., DeBiasse, M., & Mann, D.
(2013). Evidence-based strategies in weight-loss mobile apps.
Am J Prev Med, 45(5), 576–582.

10. Schoffman, D. E., Turner-McGrievy, G., Jones, S. J., & Wilcox, S.
(Sep 2013). Mobile apps for pediatric obesity prevention and
treatment, healthy eating, and physical activity promotion: just
fun and games? Transl Behav Med, 3(3), 320–325.

11. Breton, E., Fuemmeler, B., & Abroms, L. (2011). Weight loss—there
is an app for that! But does it adhere to evidence-informed prac-
tices? Translational Behavioral Medicine, 1(4), 523–529.

12. Heffner, J. L., Vilardaga, R., Mercer, L. D., Kientz, J. A., & Bricker, J. B.
(Jan 2015). Feature-level analysis of a novel smartphone application
for smoking cessation. Am J Drug Alcohol Abuse, 41(1), 68–73.

13. Curtis, K. E., Lahiri, S., & Brown, K. E. (2015). Targeting parents for
childhood weight management: development of a theory-driven and
user-centered healthy eating app. JMIR Mhealth Uhealth, 3(2), e69.

14. CIO and Mobile Leader State of Enterprise Mobility Survey. 2014.
http://resources.kinvey.com/docs/State+of+Enterprise+
Mobility+Survey+2014+-+Kinvey.pdf. Accessed November 24,
2015.

15. Mohorovicic S. Implementing responsive web design for en-
hanced web presence. Paper presented at: Information & Com-
munication Technology Electronics & Microelectronics (MIPRO),
2013 36th International Convention on; 20–24 May 2013, 2013.

16. Parr R. How Much Does a Website Cost in 2015? http://www.
executionists.com/blog/much-website-cost-2015/. Accessed No-
vember 24, 2015.

17. How long does it take to build a website? A timeline from our
digital agency. Available at http://www.rakacreative.com/blog/
web-development/how-long-does-it-take-to-build-a-website/.
Accesibility verfied on November 30, 2015.

18. Koopmans T. How long does it take to design and build a website?
Available at http://liftinteractive.com/log/how-long-does-it-take-
to-design-and-build-a-websi/. Accesibility verfied November 30,
2015.

19. Kumar, S., Nilsen, W. J., Abernethy, A., et al. (2013). Mobile health
technology evaluation: the mHealth evidence workshop. Am J Prev
Med, 45(2), 228–236.

CASE STUDY

TBM page 231 of 232

http://www.telegraph.co.uk/technology/apple/4126366/Macworld-2009-Macworld-through-the-years.html
http://www.telegraph.co.uk/technology/apple/4126366/Macworld-2009-Macworld-through-the-years.html
http://www.telegraph.co.uk/technology/apple/4126366/Macworld-2009-Macworld-through-the-years.html
http://resources.kinvey.com/docs/State+of+Enterprise+Mobility+Survey+2014+-+Kinvey.pdf
http://resources.kinvey.com/docs/State+of+Enterprise+Mobility+Survey+2014+-+Kinvey.pdf
http://www.executionists.com/blog/much-website-cost-2015/
http://www.executionists.com/blog/much-website-cost-2015/
http://www.rakacreative.com/blog/web-development/how-long-does-it-take-to-build-a-website/
http://www.rakacreative.com/blog/web-development/how-long-does-it-take-to-build-a-website/
http://liftinteractive.com/log/how-long-does-it-take-to-design-and-build-a-websi/
http://liftinteractive.com/log/how-long-does-it-take-to-design-and-build-a-websi/


20. Powell, A. C., Landman, A. B., & Bates, D. W. (2014). In search of a
few good apps. JAMA, 311(18), 1851–1852.

21. Federal Trade Commission. Mobile Health Apps Interactive Tool.
https://www.ftc.gov/tips-advice/business-center/guidance/
mobile-health-apps-interactive-tool. Accessed May 19, 2016.

22. HealthIT.gov. Everyone has a role in protecting and securing
health information. https://www.healthit.gov/policy-researchers-
implementers/everyone-has-role-protecting-and-securing-health-
information. Accessed May 4, 2016.

23. Hales S, Turner-McGrievy GM, Wilcox S, et al. Social networks for
improving healthy weight loss behaviors for overweight and obese
adults: a randomized clinical trial of the Social PoundsOff Digitally
(Social POD) Mobile App. Int J Med Inf. 2016.

24. Hales SB, Turner-McGrievy GM, FahimA, et al. The Social POD app:
a mixed-methods approach to the development, refinement, and
pilot testing of a mobile application for improving healthy behav-
iors. Journal of Medical Internet Research - Human Factors. 2016.

25. Linden, G., Smith, B., & York, J. (2003). Amazon.com recommen-
dations: item-to-item collaborative filtering. Internet Computing,
IEEE, 7(1), 76–80.

26. Linden, G., Conover, M., & Robertson, J. (2009). The Netflix prize,
computer science outreach, and Japanese mobile phones. Com-
mun ACM, 52(10), 8–9.

27. Pazzani, M., & Billsus, D. (2007). Content-based recommendation
systems. In P. Brusilovsky, A. Kobsa, & W. Nejdl (Eds.), Adapt (Vol.
4321, pp. 325–341). Berlin Heidelberg: Springer.

28. Shani G, Gunawardana A. Evaluating recommendation systems.
In: Ricci F, Rokach L, Shapira B, Kantor PB, eds. Recommender
Systems Handbook. U.S.: Springer: 257–297.

29. Wiecha JL, Gannett L, Hall G, Roth BA. National Afterschool Asso-
ciation Standards for healthy eating and physical activity in out-of-
school time programs. 2011; http://www.niost.org/images/host/
Healthy_Eating_and_Physical_Activity_Standards.pdf. Accessed
November 2nd, 2015.

30. Beets, M. W., Weaver, R. G., Turner-McGrievy, G., et al. (2014).
Making healthy eating and physical activity policy practice: the
design and overview of a group randomized controlled trial in

afterschool programs. Contemporary Clinical Trials, 38(2), 291–
303.

31. Shivappa, N., Steck, S. E., Hurley, T. G., Hussey, J. R., & Hébert, J. R.
(2014). Designing and developing a literature-derived,
population-based dietary inflammatory index. Public Health Nutr,
17(08), 1689–1696.

32. Shivappa, N., Steck, S. E., Hurley, T. G., et al. (2013). A population-
based dietary inflammatory index predicts levels of C-reactive
protein in the seasonal variation of blood cholesterol study
(SEASONS). Public Health Nutr, 10, 1–9.

33. Shivappa, N., Steck, S. E., Hurley, T. G., Hussey, J. R., & Hebert, J. R.
(2013). Designing and developing a literature-derived,
population-based dietary inflammatory index. Public Health Nutr,
14, 1–8.

34. DII Screener. Available at the Google Play Store https://play.
google.com/store/apps/details?id=com.ftinc.dii&hl=en.
Accessed December 6, 2015.

35. DII Screener. Available at the iTunes store https://itunes.apple.
com/us/app/dii-screener/id950444434?mt=8. Accessed on De-
cember 6, 2015.

36. Conroy, D. E., Yang, C.-H., & Maher, J. P. (2014). Behavior change
techniques in top-ranked mobile apps for physical activity. Am J
Prev Med, 46(6), 649–652.

37. Middelweerd, A., Mollee, J. S., van der Wal, C. N., Brug, J., & te
Velde, S. J. (2014). Apps to promote physical activity among
adults: a review and content analysis. Int J Behav Nutr Phys Act,
11(1), 1–9.

38. Ubhi, H. K., Kotz, D., Michie, S., et al. (2016). Comparative analysis
of smoking cessation smartphone applications available in 2012
versus 2014. Addict Behav, 58, 175–181.

39. Lyons, J. E., Lewis, H. Z., Mayrsohn, G. B., & Rowland, L. J. (2014).
Behavior change techniques implemented in electronic lifestyle
activity monitors: a systematic content analysis. J Med Internet Res.,
16(8), e192.

40. Lyzwinski, L. (2014). A systematic review and meta-analysis of
mobile devices and weight loss with an intervention content
analysis. Journal of Personalized Medicine, 4(3), 311.

CASE STUDY

TBMpage 232 of 232

https://www.ftc.gov/tips-advice/business-center/guidance/mobile-health-apps-interactive-tool
https://www.ftc.gov/tips-advice/business-center/guidance/mobile-health-apps-interactive-tool
https://www.healthit.gov/policy-researchers-implementers/everyone-has-role-protecting-and-securing-health-information
https://www.healthit.gov/policy-researchers-implementers/everyone-has-role-protecting-and-securing-health-information
https://www.healthit.gov/policy-researchers-implementers/everyone-has-role-protecting-and-securing-health-information
http://www.niost.org/images/host/Healthy_Eating_and_Physical_Activity_Standards.pdf
http://www.niost.org/images/host/Healthy_Eating_and_Physical_Activity_Standards.pdf
https://play.google.com/store/apps/details?id=com.ftinc.dii&hl=en
https://play.google.com/store/apps/details?id=com.ftinc.dii&hl=en
https://itunes.apple.com/us/app/dii-screener/id950444434?mt=8
https://itunes.apple.com/us/app/dii-screener/id950444434?mt=8

	intervention: presenting four case studies
	Abstract
	INTRODUCTION
	Case study no. 1: The Motivating Families with Interactive Technology (mFIT) study (web app)
	Case study no. 2: The Social Pounds Off Digitally (social POD) study (mobile app)
	Case study no. 3: The Healthy Eating and Physical Activity Mobile (HEPAm) study (web app)
	Case study no. 4: The Inflammation Management System (IMAGINE) study (mobile app)
	Conclusion: deciding to go with mobile app or mobile web
	References



