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Abstract

Objectives

Communication via mobile phones has become an esiseol for health professionals. The latest
generation of smartphones is comparable to computaifowing the development of new
applications in health field. This paper aims tosalde the use of smartphones by health
professionals and patients in the field of heattngotion.

Methods

We conducted a bibliographic search through Pubnidukn, research results were analyzed
critically in order to select the best experien@silable. All searches were carried out on
November 2012 and were not limited by date. Eaem ifrom the initial search was reviewed
independently by members of the project team.

Results

Initial search returned 472 items with PubMed. Afitee removal of duplicates, 406 items were
reviewed by all the members of the project team 2hdarticles were identified as specifically
centered on health promotion. In the nutrition dighere are applications that allow to count
calories and keep a food diary or more specifitf@ians for people with food allergies, while about
physical activity many applications suggest exesiwith measurement of sports statistics. Some
applications deal with lifestyles suggestions aips.tFinally, some positive experiences are

reported in the prevention of falls in elderly afdsexually-transmitted diseases.

Conclusions
Smartphones are transforming the ways of commuaitdttut the lack of monitoring of contents,
the digital divide, the confidentiality of data,etlexclusion of the health professional from the

management of patient, are the main risks relatedeir use.
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Background

Thanks to the development of new technologies aeth Applications, medical doctors are able to
practice medicine over long distances and patiemwe faster access to healthcare services. Indeed,
telemedicine and m-health are fields in continugnesvth that account for an increasing number of
technologies that are practical applications wita tonsiderable potentiality that offers to health
care services in terms of accessibility of servmmst saving, efficiency, quality and continuity of
care and in clinical practice [1-5]. M-Health is@mponent of eHealth. The Global Observatory for
eHealth (GOe) defined m-Health or mobile healthmaslical and public health practice supported
by mobile devices, such as mobile phones, patiettitaring devices, personal digital assistants
(PDASs), and other wireless devices [6].

The Web-based applications use different kindsewiags that often are included into the group of
Web 2.0 tools [7]. In this regard, in the fieldrathealth, smartphones are gaining ground [8]. The
smart mobile technology has revolutionized how tnmunicate to share and to consume
contents, seeping into in many different sectorsafiety including healthcare. Indeed mobile
communication has therefore become an increasigggntial tool for those who, like doctors and
nurses, are responsible for the health of peogeilitating the interactions between health
professionals and patients. Over the years, intleedechnologies in the medical field have been
provided with technical equipment increasingly deraimoving from the personal computer to the
tablet to smartphones. Interestingly, these newhn@ogical customized tools, relatively
inexpensive, give new possibilities for teachingl dearning: u-learning (stands for ubiquitous
learning) and m-learning (mobile learning) [7].

With the coming of smartphones the industry of nephone applications has experienced a boom.

These specific applications (the so called apps)idcde applied in the social, educational,

4



entertainment, including health field and are ofter, very easy to download and to uge $ince
medical apps are increasing, there are a growingpeu of clinicians and health professionals who
use smartphones with success in different fields .

Recently, Kailas et al. claim that there are alyeadre than 7000 documented cases of applications
dedicated to health for smartphones [10]. There I@sn a large increase in the number of
consumers of smartphones’ applications downloadecent years. Estimates for 2009 reported
300 million apps downloaded, those of 2010 repdbtédlion [9,11].

This paper aims to explore the availability of stphone applications in the field of health

promotion and to point out advantages and disadgastof their use.

Methods

According to Ozdalga et al., we defined the smamghas any cellular device that has additional
functions including a camera, global positioningsteyn (GPS), and Wi-Fi capabilities and is
running one of the following mobile devices: iPhpAedroid, BlackBerry, or Windows Mobile
[12]. We conducted a bibliographic search througbrRed, Ovid and Scopus using the following
keywords:

Smartphone — mHealth - iPhone - “Blackberry phoné€Android phone” - “Windows Mobile
phone”

Research results were analyzed critically in otdeselect the best experiences available. The aim
was to access the literature and the data avaiddinat the smartphones’ use in health promotion
field. Health promotion is the process of enablugpple to increase control over, and to improve,
their health. It moves beyond a focus on individo@haviour towards a wide range of social and
environmental interventions [13]. We focused owearch on the main topics in health promotion

field (nutrition, lifestyles, physical activity, h&h in elderly, prevention of sexually transmitted



diseases). All searches were carried out on Nover20&2 and were not limited by date. The
bibliographic details for each item from the inits@arch were reviewed independently by members
of the project team. Articles were retrieved fortifier analysis according to the following criteria:

» The full text of the article is readily and frgedvailable onlinej.e. open access or available via
the host institution’s e-library of online journals

* The article is published in English or German.

 The article includes a explicit reference of aéemartphones for health promotion topics.

« All the three reviewers agree that the articleudti be included (disagreements over which items
to include being resolved through negotiation fHce-to-face meeting).

According to these criteria, the articles were el by title, abstracts and then full-text. Thenfl

diagram of the bibliographic search is showed guFe 1.

Our search has also some limitations, describatierdiscussion section, that must be considered

when interpreting the results.

Results

Globally, the initial search using the above memga keywords returned 4669 items. After the
removal of duplicates and titles and abstractssienj the reviewers agreed that 63 articles were
deserving of a closer examination, as strictlyteglao the topic of interest. Among these, 32 were
identified as meeting the inclusion criteria an@afically centered on health promotion — these

were subjected to further analysis [12, 14-45].

We categorized the possible smartphones’ use ilthngemotion in 4 categories, according to the

objects of selected papers in our research:



- Nutrition

Among the fastest growing areas, we certainly threlset of applications that concern nutrition and
diet. There are, indeed, countless applicationsifioartphones that allow us to count calories and
keep a food diary. Among all we can mention iFoad &alorie Counter, two apps that act as a
daily calendar of weight control, lost or absorbemlories and assimilated food [12]. Handel
described health-related apps covering a varietgreds designed to help people take a proactive
approach to their health, including nutrition. Angothese apps there are: “Mindful Eating”,
designed as a daily food experience journal thiashieuild mindful eating habits over time; “Tap
and Track” that keeps track of calories by caltntabasal metabolic rate (BMR) and finding daily
calorie count based on gender, age, weight, heggta,the type of the job; “Is that Gluten Free?”
for those with gluten sensitivity or celiac diseaS€utriSleuth” that translates everyday foods
bought in the grocery store into “allowed or ndoaked” based on an individual’s medical, allergy,
and lifestyle needs [14]. Albrecht et al. descrilmd innovative project aimed to develop an
iPhone/iPad application to inform families with ymuchildren on safe food handling of leftovers
and other food, and the risk of foodborne illnemsd wide range of food products (4 Day Throw
Away educational program) [15]. 'My Meal Mate' (MMN$ a smartphone application designed to
support weight loss. The present study aimed talatd the diet measures recorded on MMM
against a reference measure of 24 h dietary recaitse; however, at the group level, MMM
appears to have potential as a dietary assessm@nf{l6]. The Luxembourgian MENSSANA
project, instead, is a new telemedicine tool dgwedbfor allergy patients and allergists. Thanka to
Smartphone Personal Allergy Assistant (PAA), pasieare able to fill an electronic diary by
scanning the barcode of the consumed food prodiitis.information derived from the diary is
then regularly transmitted to the allergist's efmaic patient record. Furthermore, the PAA support
the individual diet management warning the patiiore consumption of allergenic food. In order

to collect data about allergenic foods and thescdgtion, a dedicated web-based platform of food
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consumers and producers www.wikifood.eu) has bestabkshed [17]. A recent randomized

controlled trial (RCT) conducted by Hebden et ahexd to measure the effect of a 12-week mobile
health (mHealth) intervention on body weight, shdves the participants after the application use
decreased their body weight, increased their ligkensity activity and reported an increased
vegetable and decreased sugar-sweetened bevetage [86,38]. Moreover Hebden described
other four apps aimed at modifying key lifestylehdeiors associated with weight gain during
young adulthood, reporting positive feedback abmuttition and dietetics tips from ten subjects
enrolled [39]. Finally, Carter et al. in 2013 intigated acceptability and feasibility of the elf-

monitoring weight management intervention delivebgdh smartphone app. He found very positive

effects of smartphone app intervention compared witontrol group using a paper diary [37].

- Fitness and physical activity

There are many applications that suggest a rangehydical exercises, specific for women and
men, complete of demo videos and able to measuspatits statistics (such as distance, speed and
calories consumed) [18]. There are also specifffiegtions that allow to use the smartphone as a
pedometer and therefore to measure the numbeejs sarried out daily by the subject. West et al.
provide an overview of the developers’ written dggons of health and fithess apps and appraises
each app’s potential for influencing behavior cleri@9]. Stephens and Allen conducted a
systematic review of studies of smartphone apptinatand text messaging interventions related to
the cardiovascular risk factors of physical inatghand overweight/obesity. More than half of the
seven studies included (71%) reported statisticatipificant results in at least 1 outcome of weigh
loss, physical activity, dietary intake, decreabedy mass index, decreased waist circumference,
sugar-sweetened beverage intake, screen time, aislastion or acceptability outcomes [20].

Rabin in his paper states that smartphone techpgogEsents an exciting opportunity for delivering



physical activity interventions remotely. Althoughnumber of physical activity applications are
currently available for smartphones, these "apps"rot based on established theories of health
behavior change and most do not include evidenseebdeatures (e.g., reinforcement and goal
setting). So he tried to collect formative datalévelop in the future a smartphone physical agtivit
app that is empirically and theoretically-based ambrporates user preferences [21]. Fukuoka et
al. described the study design and protocol oftlRED (mobile phone based physical activity
education) randomized controlled clinical trial tthexamines the efficacy of a 3-month mobile
phone and pedometer based physical activity intdéime and compares two different 6-month
maintenance interventions. The mobile phone, udiaggmart phone technology, serves as a means
of delivering the physical activity interventionetBng individualized weekly physical activity
goals, and providing self-monitoring (activity digrimmediate feedback and social support [22].
Gay and Leijdekkers have developed a mobile headhd fitness app called
myFitnessCompanion®, available via Android marHdtanks to this application users are able to
keep track of their weight, manage and Controlrthgess, track their exercises using real-time
vital signs monitoring, collect details about exses performance and schedule their workout
sessions using the reminder functionality [23]. g&ski et al. developed an Android application to
detect and capture Heart Rate measurements andi@rmpreliminary results at varying levels of
movement free mental/perceptual motor exertionthéurvalidation will be conducted in order to
determine its applicability while engaging in ploaimovement-related activities [24]. Kirwan et
al. in 2012 conducted a matched case-control timiaheasure the potential of a newly developed
smartphone application to improve health behaviorexisting members of a website-delivered
physical activity program (“10,000 Steps”, Austadli Over the study period (90 days), the
intervention group logged steps on an average al&§®, compared with 41 days in the matched
group. Intervention participants used the applcatr1.22% of the time to log their steps [41].

Finally, two RCT study protocols were developed@013 by Glynn et al. and by Pellegrini et al.
9



The first one aimed to promote physical activitypnmary care, while the second one examined the

feasibility and efficacy of an abbreviated smaripdtsupported weight loss program [40,42].

_ Lifestyles

Boyer et al. described the preliminary developn@riHeal", a set of technologies incorporating
artificial intelligence, continuous biophysical mimming, wireless connectivity, and smartphone
computation. In its fully realized form, iHeal cdetect developing drug cravings; as a multimedia
device, it can also intervene as the cravings dgvéd prevent drug use [25]. Abroms et al.
examined the content of 47 iPhone applicationsfooking cessation that were distributed through
the online iTunes store. Each app in the study evatuated basing on the adherence to the U.S.
Public Health Service’s 2008 Clinical Practice lies for Treating Tobacco Use and
Dependence. It arose that iPhone apps for smoldsgation rarely adhere to established guidelines
for smoking cessation [26]. Paradoxically, in amotstudy, Bindhim et al. identified and classified
into six categories based on functionality 107 gmmeking apps. 42 of these apps were from the
Android Market and downloaded by over 6 million rssg7]. Popularity of the smartphone and use
of the Internet for multimedia offer a new chanteladdress health disparities in traditionally
underserved populations. One of the applicatiomsided on the prevention of sexual-transmitted
diseases, such as HIV [28]. In terms of HIV infentprevention, for instance, it is interesting the
experience implemented by Jones that, in his paj@scribes the development and the realization
of a 12-episode soap opera video series creatad agervention to reduce HIV sex risk [29]. The
effects on women’s HIV risk behavior was evaluate@ randomized controlled trial in 238 high
risk, predominately Afro-American, young adult wami@ the urban Northeast. To facilitate on-
demand access and privacy, the episodes were glidayra smartphone provided during the study.
A mobile platform to deliver the 12-weekly videoisgges or weekly HIV risk reduction written

messages to smartphone was developed. Gabarrdn desaribed a Virtual Clinic for Sexually
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Transmitted Diseases (VCSTD), developed in orderptovide early guidance and reliable
information sources concerning reproductive healédhivered in a novel and innovative way to the
younger population. The VCSTD consists of an “avatupported intervention in a serious
gamming and e-learning environment, accessibleugirosmartphones and tablets [30]. Finally,
Dennison et al. organized a focus group in ordeexplore young adults’ perspectives on apps
related to health behavior change, finding amongngoand healthy subjects a very high level of

interest in apps supporting health-related behashange [43].

- Healthinelderly

A further example is represented by the Europeaseémg project (FAll Repository for the design
of Smart Environments and Self-adaptive Prolongmdependent living) whose objective is to
prevent falls in the elderly. The research wilksteom the analysis of behavioral and physiolobica
data collected using Smartphone through wearaldeeanironmental sensors, during activities of
everyday life. Data will be used to create and detepthe largest database in the world about falls
in the elderly. Thanks to this study will be possibo detect any falls and to obtain useful
information to prevent them, ensuring more autondorythe elderly and providing to health
personnel more chance to prescribe preventive laisaand appropriate treatment [31]. In
particular telemedicine models will be developesing open platforms, which allow to detect falls
and to exchange information among elderly, caregifamily and health personnel. A review of
Mosa et al. reported other three human fall detecsmartphones’ applications available on the
market [32]. For instance, iFall is an Android-lhsenartphone technology with an integrated tri-
axial accelerometer. Data from the accelerometeevigluated with several threshold based
algorithms and position data to determine a fdllaIfall is suspected a notification is raised
requiring the user's response. If the user doegespond, the system alerts pre-specified social

contacts with an informational message via SMS .[8inilarly, Majumder et al. developed i-
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Prevention, a smartphone-based fall preventioresyshat can alert the user about their abnormal
walking pattern [44]. Kerwin et al. described a nt@lapplication, called “Dance! Don't Fall (DDF)
game”, that enable users to monitor their riskatisfand consequently prevent falls from occurring
through fun and easy exercise [34]. A similar stucgs developed in Japan in order to evaluate the
use of a Smartphone-based application for assedsigetasking ability as a tool for predicting the
risk of falls in elderly population [35]. The apgdition teaches some simple manual tasks (i.e.
maintaining a small circle in a central position anlarge circle) that participants can easily
understand and perform and provides the abilitméasure performances in these tasks. The results
of the study reveal that the Smartphone test predhby Yamada et al. evaluates the risk of falls by
using a different parameter from the ones usedenipusly validated physical performance tests.
Finally, Brouillette and colleagues validated aplagation for the assessment of cognitive function
in the elderly, finding how the application-basedld-Shape Test (CST) was able to measure

cognitive processing speed and attention in thergid45].

Discussion

Results of our study shows that most of the webliegipns existing on health belongs to one of
the following categories: Nutrition, Fitness andygibal activity, Lifestyles and Health in the
elderly. These results are consistent with the nemshmon diseases and the inappropriate
behaviours affecting the most industrialized caestrpopulations. Interestingly it arose that the
smartphones apps developers have been able tostemitbrprecisely the needs of smartphones
users, also in public health field.

Moreover, we found that some papers we retrievedaaused on scientific validation of these apps
and this data shows that the scientific world i;mgevondering about the real utility of these new
tools and, in particular, about their real efficaoyd safety. This suggestion is confirmed by thee us

of smartphones’ apps in randomized controlleddriaht represent the study design more suitable
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to provide the strong evidence in medicine. As ltesaf our search, some reviews are available on
the use of apps in medicine field, even if they moefocused on prevention. Our study is the first
overview investigating the world of smartphonesligation with a focus on the different branches
of prevention. This study has, however, some linoites that must be considered when interpreting
the results. First of all, our search was not eshae because of the language restriction and the
criterion of full-text availability. Then, only tharticles published in the scientific literaturereve
included with a potential underestimation of thal rumber of works and researches related to this
topic. Finally, it should be noted as the continuoevolution of the technology and apps
development makes very difficult to provide a coetnsive and updated reporting of the
evidence available.

Given our findings, we have to consider that, while potentialities offered by these tools are huge
and in many cases still to be discovered, on tlnerohand, it becomes increasingly clear the
hazardous nature of lack of control in the contemd in the behaviors carried by the spread of
these new technologies. The development of apmitatfor prevention and health promotion on
smartphones platforms are, to date, totally diseoted from the logic of monitoring and control of
contents both in terms of scientific validity andumderstandability by users. This leads to a varie
of inappropriate and possibly dangerous behavimrghie health of patients and for the quality of
the relationship between doctor and patient. Tk& td public health in this scenario of possible
confusion of the relationship between patient arfidrmation and between patient and doctor is the
implementation of specific training interventionsr fboth the actors of the doctor-patient
relationship. These training programs are indispkles especially when it becomes evident the
presence of the phenomenon called "digital dividdie digital divide relates not only to Internet
access but also to the existence of a gap betweaplgowho can effectively use new information

and communication tools, such as the Internet,thogde who cannot [46,47]. The digital divide,
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known phenomenon associated with e-health becompsodty feature on three fronts: age,

socioeconomic status and geographic area [48-51].

The generational gap in digital literacy, evideansversally in all industrialized countries, ierv
more pronounced in the case of the latest genarakichnologies such as smart phones,
commercially available in recent years [52-57]. Tpersonal computer, indeed, has become a
common tool for work and the ability to use it masreased significantly up to be widely popular in
all segments of the population, with the exceptbthe older age group that, however, is more and
more reducing this gap. The smartphones are affectea greater extent of this digital divide
related to age and it is expected that the timeleeéo overcome this gap is longer. Another front
of interest for the digital divide is the socio-aomic status, a source of disparities in access to
health care services. The cost of a last generatioloile phone or of internet connection may be,
indeed, a cause of occurrence of inequalities eesging to these instruments and consequently the
services that these tools offer from the perspeabivhealth and medicine. Finally, the geographic
area of domicile or the place of residence may Isewce of digital divide when there is not a
completely homogeneous coverage of the telephoh&orie and/or even more of the internet
connection (UMTS, 3G, WiFi) on the territory. Inathcase, the residents in mountainous or rural
areas may be affected by the lack of access to emnservices made available through the
Internet connection or through the medical andthegbplications. That should be probably added
up to the difficult physical access to these sewior the geographical distance from themselves. A
further aspect to be taken into account is the dagla reduction in the humanization of this
technology that, leading to a reduced interactietwken the patient and caregivers (except through
the electronic means), can lead to a remarkablerddon of the relationship between the two
parties with the lack of direct communication amddepth information. Finally, the problems

related to privacy of the patients are even moom@unced with the use of mobile technology. As
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we have seen, these tools allows to take pictueesyd audio and video files, storing clinical and
laboratory data, radiological images and diagnasforts and access the electronic health records.
However, they can become very dangerous for theter@nce of confidentiality of data and for
privacy when lost

or when control of accesses to the smartphonetipertormed.

Despite these potentially negative connotationsyever, smartphones have been shown to have
positive aspects worthy of further study and adddai research. The relative cheapness, the
widespread distribution, the small size, the homegg of commercially available products at
international level are all factors that make th&®art phones the easiest source of access td healt
information and the most common ways of commurocatbetween health care world and
population. The adequate training of users andih@abfessionals can lead to satisfactory resnlts i
health education, health promotion, primary anadsdary prevention. The management of chronic
degenerative diseases, the fight against obesitywaluptuary habits (such as smoking, alcohol and
substance abuse), the promotion of healthy lifestyhdequate nutrition and physical activity are al
possible and desirable through the use of theds. toconclusion, it is important to underline the
crucial role of physicians in the management of paéent, and in this context the smartphones
should play only a complementary role just to supgee doctor in the health management of each
individual patient. In addition, future studies,cBuas the recent randomized controlled trials
developed, are strongly needed to analyze the lnes® the quality and accuracy of smartphones

applications in the field of preventive medicine.
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Table 1 - Overview of the studies about Smartphongapplications regarding Health Promotion.

ery

n,

Category Article Study Design Outcome Results

Ozdalga E (2013) Review To provide a comprehensive and up-to-geBéxty studies that were identified. They fouphd
summary of the role of the smartphone |imany uses for the smartphone in medicine but
medicine. few high-quality studies about how best to use this

technology.

Handel MJ (2011} Applications overview To review a number of qualiypps that| Thirty-four applications were described. Nutritig
provide information related to patient selfFitness and Smoking Cessation were the main
management health and wellness approaches.topics in the field of health promaotion.

Albrecht JA (2012¥ | Application implementatior] To develop an iPhone/iPad application |tavithin 6 months of application launch, 1,924 actyal

and description inform families with young children on safeusers and 6,429 total sessions have been measured.
food handling of leftovers and other food, an@ihe unsolicited online rating of 4/5 includes
the risk of foodborne iliness for a wide range| qgfositive comments.
food products.
Nutrition

Carter MC (2012%

Application validation and
implementation

To validate 'My Meal Mate' (MMM), 4
smartphone application designed to supy
weight loss. In particular to validate the d
measures recorded on MMM against a refere
measure of 24 h dietary recalls.

1 At the individual level, the limits of agreement
dretween MMM and the 24 h recall were wide;

npetential as a dietary assessment tool.

Résch N (2009

Application description

To describe a Smartphonaselnl Persong
Allergy Assistant (PAA) that allows patients
keep an electronic patient diary by scanning
barcode of the consumed food products.

1l Up to now, more than 13.000 food descriptions
tgpublic available within wikifood.eu.
the

Hebden L (2013)

RCT

To measure the effect of a &2kwmobile
health (mHealth) intervention on body weig
body mass index and specific lifesty

Pre- to post-intervention, participants in t
htintervention group decreased their body weig
léncreased their light intensity activity and regat

an increased vegetable and decreased s
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eihowever, at the group level, MMM appears to have

are

yht,

Igar-



behaviours.

sweetened beverage intake. Despite puost-
intervention changes in outcomes were
significantly different from controls.

not

Carter MC (2013)

Application validation

To collemtceptability and feasibility outcomesAdherence was statistically significantly higher|i
managementhe smartphone group with a mean of 92 days of

of a self-monitoring weight
intervention delivered by a smartphone a
compared to a website and paper diary.

ppjetary recording compared with 35 days in

monitoring declined over time in all groups. Me
weight change at 6 months was -4.6 kg in
smartphone app group, —2.9 kg in the diary grou

and —1.3 kg in the website group.

website group and 29 days in the diary group. Self-

Hebden L (2013b)

RCT study protocol

TXT2BFiT is men month two-arm parallel
group randomized controlled trial aimed
improving weight management and weig
related dietary and physical activity behavi
among young adults.

- Since it is a study protocol, the results are
advailable.

nt-

DS

not

Hebden L (2012)

Application development

To desctiteedevelopment of four apps aim
at modifying key lifestyle behaviors associate

with weight gain during young adulthood.

ed’he four apps took 18 months to develop, involv,
dthe fields of marketing, nutrition and dietetig
physical activity, and information technology. T

the apps. The slow running speed of the apps
to a reliance on an active Internet connection)
the primary issue identified by this group

subjects provided qualitative feedback about usi

Fitnessand
Physical Activity

Stevens CJ (2012)

Application description

To designe a smartphongmplieation to

monitor daily improvements on quality of lifedisseminate and reinforce switching the focus frg

constructs correlated with exercise participati

This smartphones application could be useful to

pthe long-term benefits of exercise that improve
health, to the immediate benefits of exercise that

m
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enhance quality of life.

West JH (20175

Applications overview

To provide an overview ofethdevelopers

written descriptions of health and fitness aj

and appraises each app’s
influencing behavior change.

potential

foo be credible or trustworthy and more likely to
used personally or recommended to a health
client.

More expensive apps were more likely to be scq
D[S intending to promote health or prevent disease,

red

care

Stephens J (2013)

Systematic Review

To determine user satisfactimh effectiveness

of smartphone applications and text messagingtcome was weight loss (57%). Around 70%

interventions to promote weight reduction &

physical activity.

circumference.

nthe studies reported significant results in attldas
outcome, such as weight loss, physical activity,
dietary intake, decreased BMI or decreased waist

Seven articles were included. The most frequent

of

fic

=

Rabin C (2011¥ Application building and To collect formative data to develop |&indings indicate that users have spec
description smartphone Physical Activity app that |ipreferences including that apps provide automgatic
empirically and theoretically-based andracking of Physical activity, track progress tod/a
incorporates user preferences. exercise goals, well-documented features and uUser-
friendly interfaces.
Fukuoka Y (2011§ RCT To describe the study design and protocohef tTo date, it is available only the study design| If

mPED (mobile phone based physical activitgfficacy of the intervention with a mobile phone|i

education) RCT that examines the efficacy of @emonstrated, the results of this RCT will be dbl

3-month mobile phone and pedometer based

physical activity intervention and compares two

different 6-month maintenance interventions.

and mHealth.

7

D

provide new insights for current behavioral science

Gay V (20123

Application description

The authors

developed abike health ang
fithess app called myFithessCompanion®. 1

The authors discuss the acceptance of health

aim was to share their experience with rollingealth apps will be distributed in the near future.

out a mobile health and fitness app.

H®y end-users and healthcare industry and how

apps
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Gregoski MJ (2012§

Application validation

To develop an Android agatiion and compar

HRs derived from aMotorola Droid
electrocardiograph (ECG) and Nonin 9560
pulse oximeter readings during vario
movement-free tasks.

e Across conditions, all device pairs showed h
pcorrelations. Bland-Altman plots further reveal
Bihe Droidas a valid measure for HR acquisition.
us

gh
ed

Glynn LG (2013)

RCT study protocol

To evaluate #féectiveness of a smartphor
application as an intervention to promg
physical activity in primary care.

neSince it is a study protocol, the results are
tavailable.

not

Kirwan M (2012)

Matched Case-Control trial

To meaasthe potential of a newly developg
smartphone application to improve hed
behaviors in existing members of a webs
delivered physical activity program (10,0
Steps, Australia).

Itgroup logged steps on an average of 62 d
tesompared with 41 days in the matched gro
DOntervention participants used the applicat
71.22% of the time to log their steps.

edDver the study period (90 days), the intervention

ays,

up.
on

Pellegrini CA (2012)

RCT study protocol

The ENGAGEBudy is a theory-guided
randomized controlled trial designed to exam
the feasibility and efficacy of an abbreviat
smartphone-supported weight loss program.

,Since it is a study protocol, the results are
irevailable.
ed

not

Lifestyles

Boyer EW (2012¥

Application description

To develop "iHeal", an ovative constellatiorn
of technologies that incorporates artific
intelligence, continuous biophysical monitorir
wireless  connectivity, and  smartpho
computation.

Preliminary data related to the iHeal Project drel
abxperience with its use suggest that will
gnecessary further analysis to make this applicai
neseful tool for general population.

—

be
N

Abroms LC (20115

Review

To examine the content of the 47 iPhones4

pipps identified for smoking cessation were fou

forsmoking cessation that were distributetb have low levels of adherence to key guidelime

through the online iTunes store, as of June
2009

2he index. Few, if any, apps recommended or lin
the user to proven treatments such
pharmacotherapy, counseling, and/or a quit line.

nd

5 i

ked
as
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Bindhim NF (20123’

Review

In this study, the availability of 'pro-sking'
apps in two of the largest smartphone app st

107 pro-smoking apps were
piassified into six categories based on functidpa

(Apple App store and Android Market) wast2 of these apps were downloaded by ove

examined.

million users. Some apps have explicit images
cigarette brands.

identified and

i
r 6
of

Ramanathan N
(2013y°

Focus group

To inform the design of an adaptableealth
application in order to identify the dimensio
and range of user preferences for applica
features by different user groups.

Both groups considered customization of reming
nand prompts as necessary, and goal set
ionotivational messaging, problem solving, a

invasiveness were the primary concerns. Moth
preferences focused on customization that supyf
mood, exercise and eating patterns.

ers
ling,
nd

feedback as attractive. Privacy protection and

ers
orts

Jones R (20135

Application description and
development

To develop and evaluate a mobile platfo
delivering the 12-weekly video episodes
weekly HIV risk reduction written messages
smartphones

ridseful insights in assessing advantages
atisadvantages of smartphones to implemen
teideo-based intervention were provided.

and
t a

Gabarron E (2012)

Study protocol of a virtual
clinic implementation

To achieve that North Norwegian youngst
become more aware of Sexual Transmit
Diseass through the use of popular technolo
among young people.

er& Virtual Clinic for Sexually Transmitted Diseas
tYCSTD) will be developed. TheVCSTD wi
gipovide early guidance and reliable informati
sources concerning reproductive health, delive
in a novel and innovative way to the young
population.

on
red
jer

Dennison L (2013)

Focus group

To explore young tatplerspectives on app
related to health behavior change

healthy adults have some interest in apps

attempt to support health-related behavior cha
Accuracy and legitimacy, security, effort require
and immediate effects on mood emerged
important influences on app usage.

sStudy findings suggested that young, curremtly

that

nge.

:d'
as
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Health in Elderly

Mosa AS (2012¥

Review

Evaluation of smartphone-based software
healthcare professionals.

fleifty-five articles discussing 83 smartphone-ba

grouped by the potential users: healthc
professionals, medical or nursing students,
patients.

sed

healthcare apps were retrieved. The apps were

are
and

Sposaro F (2008)

Application description

To analyze an alert systfon fall detection,
developed using common
available electronic devices to both detect
fall and alert authorities.

commerciallgolution to fall detection using a simple graphi

The system provides a realizable, cost effec

theterface while not overwhelming the user w
uncomfortable sensors.

tive
cal
th

Kerwin M (2012§"

Review and m-health
application development

Through a literature review and two observat
session the authors conducted an
design process with the aim to develop a mo
application.

iteratigame, a mobile application that enables user
bibmth monitor their fall risk and actively reduce| i

ohhe authors developed “Dance! Don't Fall (DDF

through fun and easy exercise.

Yamada M (201 Ff

Application description

To evaluate the use of ma8phone-base
application for assessing dual-tasking ability

assessment of fall risk. Several characteristich®

1 The dual tasking is an effective tool in the clali¢

a tool for predicting the risk of falls in @aSmartphone application developed are considered
community-dwelling elderly population. to contribute to increasing the demands on |the
attention elderly participants during walking.
Majumder JA (2013) | Application description To déser iPrevention, a smartphone-bagetihe authors validated their approach using a
fall prevention system that can alert the usdecision tree with 10-fold cross validation and
about their abnormal walking pattern. found 99.8% accuracy in gait abnormality detectjon
Brouillette RM Application validation To assess the feasibilitgliability, and validity| A total of 57 non-demented elderly individuals
(2013) of a smartphone-based application for theere administered a newly developed smartphone
assessment of cognitive function in the elderly.application-based Color-Shape Test (CST) in order
to determine its utility in measuring cognitiye
processing speed in the elderly. Scores on the CST
were significantly correlated with global cognition
and multiple measures of processing speed |and
attention. The CST was not correlated with naming
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and verbal fluency tasks or memory tasks.
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Figure 1 - Flow-chart describing results of Pubmedearch
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