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ABSTRACT

INTRODUCTION : Poor diet and physical inactivity are prevalent and contribute to the

Aepi demico of overweight and obesity in Canac
to help individuals improve their behaviours including electronic tools, more specifically

websites and mobile apps. These approaches have gained substantial recent momentum for
several different reasons including:lajernet and mobile devices and their apps are

commonly usedavorldwide, b) they have a broad reach, c) they are versatileqarg.,

incorporate different behaviour change techniques including behavioum@eiforing and use

of goals), and d) may be able to better support behaviour change than traditional methods.
Although these tools have strong potential to help improve thavimurs of individuals, and

positive outcomes have been seen in research to date, there are several important research gaps
that need to be addressed to better optimize use. First, much of the research on these tools has
focused on use in research tsattings; few studies have been conducted on individuals using
these tools more naturally, outside of this supportive setting. Second, much of the research in
this area has focused on quantitative outcomes (e.g., weight loss, change in servings of fruits
and vegetables); qualitative data on user and professional experiences with and perceptions of
these tools is lacking. Third, numerous different behaviour change techniques, like goal setting
and tracking, have been incorporated into these tools, beiititbrmation is known about
naturalisticuse of and experiences with such techniques in these tools. Fourth, different

adjuncts (e.g., messaging, professional support) have been added to electronic tools to enhance
outcomes, however, little is known aliaiser and professionexperiences and perceptions

with such support&shen used outside of a research ®@ironment Lastly, mobile apps



have the potential to help enhance the practice of Candeititians, however, little

information is availabl@about use of tree tools in dietetic practicelhis thesis research used a
combination of qualitative and quantitative research approaches through five studies that
addresses these important research gaps. Studies #1, #2, and #3 evaluated &fietitian

Can a debbaseckcaTracke® ( ht t p: / / www. eaTr ack easwallas/ ) A My
dietitian contactentre support and motivational messaging provided for Ontario users of this
tool . The My Goals featur emat®pecihicsi i ndi vi dual
Measurablé Achievablel Realistici Timerelaa e d go altse oyroufrwrowno go al
track goal related progress using the My Goals Tracker. EatRight Ontario (ERO), an

organization that provides free nutrition assistance byfried call, email and website for

Ontario, Canada residents, added additional adjupgtcasts for Ontario My Goals users

including the opportunity to consult with an ERO contact centre dietitian about their goals, and
goatrelated motivational email and website delivered messaging. Study #4 examined adult

user experienceasith and perceptinsof nutrition mobile apps for weight managemeifien

usedoutside of a research trial environme@tudy #5 examined use of mobile device apps in

Canadian dietetic practice.

METHODS: The University of Waterloo Office of Research Ethics providedayap for all

studies. Study #1 A dataset containingr@nymous datan all goals sewith the eaTrack&®

My Goalsfeaturefrom December 6, 201®Apr i | 28, 2 Oyéafsoftagfomser s O1
Ontario and Alberta, Canadaith activeeaTracke® accountavas acquired frorietitians of

Canada This dataset contain@aformation on: akeltreported user demographitg,goals

set with the featureandc) My Goals Tracker usiformation fiWrite your owro goals were



categorized by topic area and specificity. Descriptive statistics were us@ahhoarize

demographicggoals, and tracker us&tudy # and #8: eaTracke® users from Ontario and

Alberta, Canada who had set a goal with the My Goals feature at leasts3preapusly (and

for Ontario userstheyhadto havebeen signed up to receive ERO motivational messaging for
at least 3@ay9 were recruited using a pajp box on the eaTrackemwebsite. Recruited
participants completed a ciog-one semistructured qu#ative interviewin-person, by phone

or online, on the My Goals feature and ERO adjunct supports. ERO dietitians were also
interviewed, having been recruited via ERO administration. Argliordednterviews were
transcribed.Transcripts were codeaid codes wererganized into categories using NVivo
version 10 (QSR International, Doncaster, Australitudy #4 Healthy adults who had been
using publicly available mobile apps for nutrition behaviour change to manage body megight
for the purpose od research trialere recruited via social media, posters, and word of mouth
to complete a onrenone inperson semstructured interview. Transcribed interviews were
coded and codes wermarganized into categoriesd subcategoriassing NVivo 10. Study #5

A surveyon diverse aspects of mobile app use in dietetic prasasedrafted with different
guestion types (n=49 possible questions), and mounted on the Survey@onkey
(SurveyMonkey, Palo AltaCalifornia) website following preesting by volurgerdietetic

interns and dietitians. Dietitians of Canada promoted the final survey to dietitians from
January 201-April 2012 via their monthly membermewsletter. Quantitative data were
analyzed using descriptive statistics, and epetied questionseve coded, and underwent

thematic analysis.

Vi



RESULTS: Study #1 Overall,n=16,511 goal entries (75.4% reaahade; 24.6% write your
own)were included for analysis. These goals veateby n=8,067 adult users-89 years of
age(83.3% female; mean agé.4+15.0years meanbody mass index8MI) 28.8+7.6kg/M).

Of all included readynade goals3 3. 1 % wer e from the fiManaging
fwrite your owrd goal entries, 42.3% were solely distal goals (most related to weight
management); 38.6%ddressed nutrition behaviour change (16.6% had unspecific general
eating goals); 18.1% addressed physical activity behaviour change (47.3% without information
on exercise amount and type). Mdnyrite your owrd goals were poor quality (e.g., non

specifig and likely unrealistic (e.g., no sugar). Less than 10% of goals were tretety,

#2. Participants said goal setting for nutrition and physical activity behaviour change was
beneficial, yeit was difficult to follow through with goalsin general, they showed

enthusiasm for the My Goals concept, but the current feature had several functional limitations.
Suggestions were provided to improve the My Goals feature and that could also be used for the
development of future goal settingdatnacking tools.Study #3 Although participants were
enthusiastic about having the ability to consult with dietitians about their goalgenviewed
Ontario My Goals users had contacted ER@&itiansfor goatrelated assistance, and ERO
dietitiansreported encountering few to maividualsseekinghis assistancehile using My

Goals Limited knowledge of this service was the main explanation for this finding.
Participantseportedmixed thoughts and preferences on motivational mesgeagegng fom
beinghelpful supportso not being helpful or wantg¢d Numerous suggestions were provided

to improve both contact centre dietitian support and motivational messaging in the future.
Study #4 Participants reported using a variety of apps to help ttenge their nutrition

behaviours; MyFitnessRal(MyFitnessPal, San Francisd@alifornia) was the most popular.
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In generalparticipantgeported using them without any professional assistahfmest
participantsivere ethusiastic about these toplswever, challenges were reportefispects

of theexperience users had with using these appsbe divided intthe followingcategories
a)data entryp) accountability, feedback and progreggechnical and appelatedfactors,d)
personal factors, arg) obsessionData entry was done throughout the day for most
participants; however, some waited until the end of the day to enter data and others used apps
to preplan their food intake. Participants liked large food databasegJwssnsometimes

foods were difficult to find. Difficulties estimating portion size and entering mixed dishes and
restaurant foods were also reported. Barcode scanners, and data entry shortcuts (e.g.,
favourites, multiadd) were well liked and used ofteiechnical concerns (e.g., long loading

time) were encountered by some users which sometimes caused them to end use. Personal
factors (e.g., selmotivation, privacy, knowledge) also affected use. Some female participants
mentioned that apps could prota@n obsession with dietary intake recording and calories.
Study #5 In total,139dietitiansanswered somguestions and 118 completed the survey

Mobile app use in dietetic practice was reported by 57.3%54&%oreported that thelgad a

client askabout or use nutrition/food app.Just under half of all respondents (40.5%) had
recommendedutrition/food apps to clientsAlthough respondents felt positively about

mobile apps, several challenges were mentioned. Fromesbsd question responsdegee
themes emergegarding factorthatcan affectt i et i ti ansd use of apps
recommendhemto clients: mobile device and app factors (access to information/tools, content
guality, ease of useaccessibility/compatibilityand cost), pesonal factors (knowledge,

interest, suitabilityand willingness/ability to pay), and workplace factors
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CONCLUSION: Through evaluating the experiences and perceptions of those using a range
of electronic tools and features to supputrition and phgical activitybehaviour change

outside of a research trial settjrigis research provides-gepth information on emerging
technology uséor this purpose Not only does this research have direct application to improve
Dietitians of ®@afnandaasocsatecksapparts, it ¢arealso be used to inform
the next generation of apps and other electronic tools. This thesis ressapbvides

information relevant to dietitians and other health professionals who work with individuals
usingeledronictoolsto support healthianutrition andphysical activiy behaviours and body

weights.
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CHAPTER 1: INTRODUCTION

In Canada, many adultsil to meet nutrition and physical activity recommendati@ias
3) thoughtto preventife threatening chronic necommunicable diseasetdeed,in 2012,
five of the top ten causes of death in Canadian adtschronic noacommunicable diseases
with known linkagego poor nutrition and/or physical activityehaviours (i.e.heart disease,
cancer, diabetestroke, kidney diseas@). In addition, excess body weight, which is caused
by an imbalance of energy intake and expenditure, is perhaps the most significgion and
physical activity issue affecting the health of Canadidmnits The 2A2-2013 Canadian
Health Measures Survey found th&2 of women, and 3% of men 1879 years of age were
overweight (Body Mhgsm and B & woméenBavd 27% @ ménin. 0
the same age r an g &/mi)¢s) Excesdbady aeightisMdsoci@ted3vh
increased chronic disease risk (e.g., certain cancers, type 2 diabetes, cardiovasciga(@liseas
9), mental healtlproblems(10, 11) andpoor physical functiorf1l2). These illnesses and
disabilitiescan lead to substantial health care c@E8. Weight management treatments can
vary; howeverlifestyle interventions to improwveutrition and physical activity behawics are
a centratomponent of many clinical practice guidelir{@4-16).

Interventions to improve nutritioand physical activity behaviosihave traditionally
been conducted in person with health professionals (e.g., dietitians) eitk@rone or in
group settingsfrequently with several session§hese sessions typicallycorporate anfr
teach behaviour change technigusgh as goal setting, behaviour salbnitoring andorovide
feedback on behavioyr&/hich areknown to be associated with positive outcorfies.
Althoughintersive inpersonlifestyle-basednterventionsadministered by health professionals

can result in positive outcomé@scluding better outcomes than medicatiofis), andhave



been recommended as partcbihical practice guidelines fowveight managemerii4), the

need for assistance with nutrition and/or physical activity behaviour cleogeds the

capacity of health professionals to provide these types of services-aname or small group
sessions. Moreover, individuals may experience significant barriers associated with attending
in-personsessionge.g., time, cost, inability to attend due to health issues, embarrasamsnt

lack of services available in the community) which nigrease suitabilitior certainpeople

Over the passeveralyears, substantial interest has been genenatbé use of
electronicapproaches, specifically websites and mobile apps, to assist withttiten and/or
physical activity behaviour change proce¥gebsites and mobile apps da@ used on their
own, alongside other equipment (e.g., pedometers, accelerometers), or as an adjunct to human
administered sessions (e.g-parson counselling, gup sessions, walking groupd)9-25).

There are several reasons whyréhleas been substantial interest generated in this area

1) Internet and mobile apgsecommonlyused inthe North Americarsociety;

2) these types of approachiemsve broad reach

3) these types of approacha®versatile

4) these types of approachesy bebetter toablesupport behaviour changempared

to traditional methods
More elaboration for each of these points willgsevidedin the next four paragraphs.

First, Internet and mobile ap@se mainstream and highlgged in our society. For
example, acording to the 2012 Canadian Internet Use Survey, 83% of households in Canada
had home Internet access (up from 79% in20260)and 83 % of Canadi ans O1
accessed the Internet for persomsg(up from 80% in 2010§27). In addition, mobile devices

and their apps have flourished in popularity over thefeasyears and are now an integral and



routine part of the daily lives of many Canadian adulise Canadian Raditelevision and

Telecommunications Commission (CRTC) Communications Monitoring Report 2015 reported
that 66% of Canadians O18 years of age owned

2013 and 24% in 201(28). Further, 49% of Canadian adul t

in 2014 ,which is up from 39% in 2013 and just 3% in 2@28). A survey conducted by
Catalyst Canada found that smartphone owners had on ayesagaderl9 apps on their
device in 201%29). Such familiarity with apps in general may facilitate their acceptance for
nutrition and physical activity behavior change suppbrtaddition,because so many
individuals already have access to the Internet and/or mobile detiiseapproacis likely
affordable for large fractions of the population.

Secondthese approaches also potentially allow nutrition and physical activity
behaviour change interventions to reach large proportions of the pop&djori his large
reach also includasdividuals located in rural and remote areas.

Third, website and mobile app based approaetnesalso versatile armbnsequently
have the ability to perforrdiversefunctions to assist individuals with the behaviour change
process These functionsiclude information delivery (including tailored information
delivery), behaviour assessment and feedback, accpssrdamily,and health professional
supportassistace with use of goal@ndaccess tautrition andphysical activity behaviour
selfmonitoringtools (which mayinclude tools thaprovide feedback based on entededa)
(19-24, 31)

Fourth,welsites and mobile appalso have the potential betterassist individuals
with use of differenbehaviour change techniquestably selfmonitoring and use of goals

compared to traditional methodMlore specifically for semonitoring, hese tools have the

C
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ability to allow users to recomitaabout their behaviours using information stored in
databases, and can provide ekpat feedback, including comparisons with recommended
targets which may overcome some limitations and difficulties associated with{baged
records(32). Mobile apps may be especially suited to behaviourraelhitoring because users
canrecordnutrition and physical activity data and receexpedient feedback in their normal
environment when and where behaviours o¢88). Numerous free and low cosebsites
andmobile appdgor nutrition and physical activity behaviour sefionitoring(e.g., eaTrack®
(Dietitians of Canada, Toronto,n@rio), MyFitnessPdll (MyFitnessPal, San Francisco,
California), Lose ItN (FitNow Inc., Boston,MassachusettsGet Enough HelpeApp®
(Dairy Farmers of Canada, Ottav@ntarig) have emerged and are neasily accessible from
boththe Internet andr mobile app stores (e,goo gl e Pl ay St douetéin ( Goo g |
View, California), Apple App Stor8l (Apple Inc., CupertinoCalifornia)). Websites and
mobile appsanalsobe used to assist individuals with goak for behaviour changd&here
are numerous ways that gehhve been incorporated into these types of tools ranging from
inclusion of goal setting education (e.gs,part of modules, tutorial§) onlinegoal setting and
trackingtools(34-41). Theability of websites and mobile apps to assist individuals with this
technique is encouragirmpcausgreviousstudies have found that individuals have difficulties
with goal use (e.g., have broad, unspecific goals or desired outcomes (e.g., lose 50 pounds, live
as long as possible) with no tiframe or a plan for achievemdgd, 43) or how to set goals
when behaviours vary onday-to-daybasis(44)).

In addition to these four advantages, websites and mobileatgupsffer several
additional positiveadvantagege.g.,private and anonymous use, little or no stigma, anytime

accessibilitypersonalized tailoringgraphical feedbagK23, 30, 4553). The Internet has also



been shown to be a place where individuals with stigmatiinedses (which can include
obesity)look for information and suppo(b4, 55)

With substantialnterest in websites and mobile apps for nutrition and physical activity
behaviour change, i$ not surprising that numeroussearchrials have emerged that have
tested thesffectivenes®f interventions using these approachéhis work hageveaedthat
websites andnobile apps can be as or more effective compared to traditional approaches for
nutrition and physical activity behaviour change; howeatrition from these interventions is
a common phenomenon and significant threat. Eyser(b&h as pr oposed t he AL
Attrition, o which suggest s t huase(naruseattridon)ar e hi ¢
and/or dropouts (dropout attrition) @hectronicself-help interventionsThis authorsuggests
that a reason for high attritionliecause unlike a drug trial which has a prescribed dose, the
i d o s e O-helpélectmomctodl use is primarily user chosen; importantly, if tool use is not
required or absolutely necessary for health (which would be the category where these types of
electronicinterventions would fall), limited use and discontinuation can be a simple process
(56). Highlevels of attrition are relevant as higher engagement with these types of
interventionshas beemssociated ith better outcomes (e.g., weight 0§20, 49, 5764).
Eysenbacl{56) suggests that there should be more emphasis placed on the study of attrition in
researclevaluatinghese types adlectronictools. If attritionlevels can be decreased, the
potential impact of these types of interventions could be strengthened.

Qualitative research may @ approach tprovide relevant data on how to decrease
attrition. In addition, this type of research can help rewalt works (or does not work) and
with whom, how these tools are used in the normal environment of individuals, and what is

needed tdest use these toolsmaturaistic settings. Howeverptdate, there hdseen a strong



focus on understanding quantivat outcomes with these tools compared to qualeby
understanding user experiences @erceptionsQualitative data from the user perspective

have the potential to help enhance use of these types of tools and to inform future development
of websitesand mobile apps.

In addition, much of the existing research on use of websites and mobile apps for
nutrition and/or physical activity behaviour change has been conducted in research trial
settings; studies that have collected data outsidleis environmat are scarce. This gap is
relevant because although research trials are essential to understand the effectiveness of
website and mobile app interventions for nutrition and/or physical activity behaviour change,
theygenerally have rigorous participantlusion and exclusion criteria, motivated
participants, and contact with research professionals which may not repnesemtaturalistic
or realworld use(21, 65, 66) Some participants may also feel an obligation to finish a
research stud{48) when in the realorld they may havetopped tool use insteatllon-use
attrition with a website intervention wadsofound to be rore problematic impen access
users compared to research trial participéif3 Research trialalso povide users with the
tools and danot allow for thenaturaladoption process to take place.

While the focusof this introduction thus far has beenalactronictool use for
improvement of nutrition and physical activity behaviourgohviduals these tools, and more
specificallymobile aps, alsohave the potential to be used by health care professiortaddpto
increase the efficiency of their practice to better help their clients make nutrition and physical
activity behaviour change. Dietitians, being at the forefront of helping individuals make
nutrition behaviour changeare one group of health profemsals who may especially benefit

from these tools. With the recent surg@apularity and mainstream availability of mobile



apps,oneexpecs growing interest in these tools for use by dietitians in their practice, however,
few data are available on this topic.

Given the highprevalencef poor nutrition and physical activity behavioumghe
general populatiorandthe strong interest anafential of websites and mobile agpshelp
support the behaviour change pro¢cessunderstanding dfie useof these toolsn naturalistic
settingss essential.In this thesis, naturalistgettings are considered those where individuals
are using these tooés part of theinormal Ivesand noftfor the purpose of a research triéth
this thesis, sometimes the term rearld is used instead of naturalistidsing a combination
of qualitdive and quantitative research approachasthesisresearcha) evaluate
naturalisticuse ofa publicly availableCanadiarnwelsite-basechutrition and physical activity
goal settingandtrackingfeatureas well asnessaging and contact dietitian ceraggunct
supports fousers othis feature b) investigate userexperiences with and perceptiarfs
publicly availablemobile apps to suppontutrition behaviourchange for weight management
when used outside of a research trial environyreand c)examine mobile device and apgse
in Canadian dietetic practice.

Chapter2 describes the theoretical framewdkffusion of Innovationg68)) that is
relevant to andnformedaspects othis thesigesearch.Chapter 3 encompassaseview of
relevantpeerreviewed literature Chapter fresentsherationale anabjectivesfor thefive
researclstudiespresented in thithesis Chaptes 5-9 detail information about thieve
separate research studi€shapter 10s a discussion of results from the five separate research
studies, strengths and limitations of this thesis rebBaaock, and future directions.

Before moving forward to the next chapter, because in qualitative research the

researcher is the key data collection instrumlengnt to provide sommformation aboutny



orientationfor readers to provide some context antie¢fpset the stage for thtkesis research.

| amfemale,have an undergraduate degree in nutrition, anta dietitian with research

interestson the use of technologyased tools in dietetic practice. In fddbavehad a long

standing in interest in technologpased toolsn generalsince childhood My familiarity with

apps to support behavior change has been hone, through a published review paper in the
Canadian Journal of Dietetic Practice and Resedi@®) and serving on Dietitiansf
Canadads eaTr acker a4) Mher=fore acknavtedymthe potengatfora 2 0 1 0
positive bias towards the use of selbnitoring, goal setting and tracking and professional

support in diet behavior change. | also acknowledge the potimtaprotechnology bias.

Because of my awareness of this potential, | intentionally avoided personal use of websites and
mobile apps for diet and physical activity behavior charigdso reviewed and resviewed

the transcripts and coslto ensue that | was authentically representing the perspectives of all

participants.



CHAPTER 2: THEORETICAL FRAMEWORK

The Diffusion of Innovation§68) frameworkwas relevant tdhis thesigesearch. This
framework was first developed by Everett Rogers in 1962 and provides insight into how new
innovations (e.g., guidelines, information technolagyl4, products, services, id¢ase
dispersed and taken up in populations of individualthcdgh Rogers was initially interested
in studying the diffusiomnduptake of agricultural innovations in thenited Statesin the
1950s, he found that there were extensive similarities in innovation diffusion processes across
different disciplines (e.gagriculture, education) which led him to believe that how
innovations are spread and taken up by groups of indivickiatsversal68). This ledhim to
propose the Diffusion of Innovations framework in 196hisTramework has since been
applied in diverse settings including disciplines relevathigthesisesearche.g.,public
health,nutrition, dietetics and information technology

Diffusion is definedii atlse process by which 1) amovation2) is communicated
through certairthannels3) overtime4) among members ofsmcial systemm((68), p.11)
First, aninnovationii s an i dea, practice, or object thai
otheruni t of ((G8) p.J2t $econdnaw innovations are spread through
communication channe(g.g., mass media channels, interpersonal channels). fimeds
the duration taken to adoghinterventionandhas different dimensions (e.g., how long it takes
from individuald discovery ofthe innovation to adoptioor rejection, how long it takes for the
individual to adopt the innovation relativedtherindividualsin the population, and the speed
with which the innovation is taken up by a populatsna group(68, 70) Fourth social
system s fia set of interrelated units téhat are e

commong o a(68), p.23) Within the Diffusion of Innovations framework, there are-sub



sections including the Innovatiddecision Process, the Attributes of Innovations,
Innovativeness and Adopter Categoyisd theRate of Adoption which will be described
below.

InnovationDecision Procesd here are five stagas the InnovatiorDecision Process

(Figure 1). These stages includenowledgdpersonfinds out about the movationand learns
some information aboutt), persuasior(persondevelops a positive or negative attitude
regarding the innovationglecision(a choice is made about whether to use the innovation or
not), implementatior{the innovation is used by tiperson, ard confirmation(a decision is

made about whether to continue or discontinue innovasen(68).

Figure 1: The Innovation-Decision Process
Figure 5-1. A Model of Five Stages in the Innovation-Decision Process
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Reprinted with the per‘mission of Free Press, a Division of Sim8eléuster, Inc., from DIFFUSION OF
INNOVATIONS, 5E by Everett M. Rogers. Copyright (c) 1995, 2003 by Everett M. Rogers. Copyright (c) 1962,
1971, 1983, by Free Press, a Division of Simon & Schuster, Inc. All rights reserved.
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Attributes of InnovationsThe Diffusion of Innovations framewoduggests that there

arefive innovation characteristics that affect whether an innovation is adopted as well as the

extent to which it is adopted. These includdative advantagéwhether the innovation offers
improvements over what is already availabt®ympatibility(how well does the innovation fit

into the individual 6s | i f e ( &complexitydegréeiofe f s , n
difficulty of using the imovatior), trial ability (whether the usas able to try the innovation

before a commitment is made), amtoservability(how much the beneficial outcomes from the
innovation can be noticed by othe(68). Thesecharacteristicare especially important in the
persuasiorstage of thénnovationDecision Pocesq68) (see Figure 1)

Innovativeness and Adopter CateqariBise Diffusion of Innovations framework

suggestshat there are diffrent types of individuals in a society in terms of the length of time it
takes them to adopt an innovation; these categories have been: iemoedtors early
adoptersearly majority adopterdate majority adoptersandlaggards (68). The distribution

of these different types of individuals in a population is thought to follow a normal distribution
(i.e.,innovators(2.5%),early adopterg13.5%),early majority adopter$34%),late majority
adoptery(34%),laggards (16%)) (68).

Rate of AdoptionThisis the speedt whichan innovation is taken up by a population

Rogers suggests that innovations are adopted over timggmaid curveshaped fashion
(slow initid uptake, followed by a steep increase in uptake, followed by a plateau in uptake)
(68).

For ths thesigesearch, the Diffusion of Innovations framewprkvidedinsight into
directions to exploréo better understand tleatireadoption process afebsites and mobile

appsto supporinutrition and physical activity behaviour chande this thesis, mobile apps

11



and websitesvereconsidered new innovationand aspects of the diffusion processe
explored. The InnovatiorDecisionProcess providejustification for conducting this research
outside of aesearch trial settingnd guidance into directions to expléoehelp understanthe
adoptionprocesf websites and mobile app&esearch triadettings do not allow for an-in
depth understanding of timaturalprocesghat individuals experience wheleciding to user
not to use avebsite or mobile appThe Attributes of Innovatioriselped toidentify thetypes

of innovationcharacteristicghat aramportantfor individualsduringthe mobile appand
websiteadoption processFurther Eysenbacl{56) suggestedhat these attributes can also
affect wheher an individuatliscontinues use @healthinnovatiorsin theconfirmationstage

of the InnovatiorDecision Process

12



CHAPTER 3: LITERATURE REVIEW
3.1 Website andmobile app usefor nutrition and/or physical activity behaviour change

Dozens of studies have emerged dberpast severgkears that havexaminedvebsite
and mobile app use for nutrition and/or physical activity behaviour chartgs.workhas
primarily been conducted in research trial settings, however, a few studies have also examined
use of these tools outsideresearch trial settingdMost of these studies have focused on
guantitative outcomesyu@litative studies of user experiences wittbsitesand mobile apps

for nutrition and/or physical activity behaviour chamyeést, but are considerably rarer.

3.1.1 Quantitative studies
3.1.1.1 Researclrial settings
3.1.1.1.1 Websites

Numerous studies have examirggdantitativeoutcomedrom usingwebsitebased
toolsfor nutrition and/or physical activity behaviour change in research trial settewgsal
review articles have summariztéds work(19-21, 23, 24, 50, 7¥3). Many of these studies
have focused on weight managemenniddle agedvomen the paucity of data on this topic
in males is not surprising #sis populatiorhas beeminderstudied in the weightanagement
literature in generdl74). The following sections wiltiscussstudies that have) compared
websites tovarioustypes of limited interventiooontrol groups, b) compared websites to in
person sessionand c)assessetheimpactof adding enail prompts and health prafgonal

support to websitaterventions.
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3.1.1.1.1.1 Websites véimited intervention control groups

Several studies conductedvarious settings (e.gchurchesworkplaces, universitig@s
have tested theffectivenes®f websiteswithout accompanyingn-personor telephone
administeredhealth professionalssistanceagainsivarious types olimited intervention
control groups (e.g., usual care, generic inforomatwaitlist) in adults. The websites used for
these interventiongaried and frequently included multiple components sucprasision of
general informatiorr educationbehaviour assessment and feedback tstdgiematched
tailored informatiorand/or educatioal modulesgoal settingand/orprogress tracking toals
nutrition and/orphysical activitybehaviourself-monitoring and feedback toglemailed
newsletters with information on various topics (e.g., gpatlsdautomated personalized
feedlackand/ortips providedvia website or emailSome interventions also included
opportunities to interact online with other participarBgcause multiple techniques were
frequently used simultaneously, isolating the effectiveness of individual compdreemt goal
settingtools, behaviourselfFmonitoring) is noeasilypossible.

In some short term interventionse(,, 012 weeks)individuals who were assigned to
website groups hastatistically significantly moréavourable changes in behavioumsluding
increased fruit and vegetable intakés, 76) increased fiber intakgg6), decreased saturated
fat intakeq77), increased frequency of dairy product consump{8f), and increased physical
activity (75, 76, 7880) compared tdhoseassigned tdimited intervention control groups. In
another short term nine week study, Hurling €B4al) also foundstatisticallysignificantly
greaterimprovementsn physical activity behaviours in individuals who were using a website
and mobile phone based intervention compared to control giatipipantsvho only received

oral information on physical activity recommendatioR®sitive resultfiavealsobeenfound
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in longer term interventions. For exam@iernfeld et a(82) found statisticallysignificant
decreases in saturated and trans fat intakeststatisticallysignificant ircreases in vegetable
and fruit intakes, moderate and vigorous physical activity, and walkimglividuals
following a 16 weekailoredworkplaceemail andwvebsitebased intervention with a strong
goal setting componerbmpared tdhose assigned to a neontact control groupLarger
improvements in physical activityehaviourgi.e., active transportation, leisure physical
activity, decrease in sittinghat reached statistical significaneere also seen imdividuals
who hadaccess to websitebased interventiofor six monthscompared tdhoseassigned to a
no intervention control groug®3).

Studies have also fourstatisticallysignificanty higherlosses of body weigh{87, 45,
84, 85) and % body faf85) in website intervention groups compared to minimal intervention
control groups For examplein asix weekweight lossntervention in people with overweight
or obesity,Rothert et a{45) foundusing last observation carried forward analytbes agroup
receivirg access to tailoredwebsiteintervention lost 0.& 0.1%of selfreported body weight
compared t@ 0.4+ 0.1%lossin a control groupwho received access to a website with generic
weight loss resourcex the three month followip period(p<0.0005) of note,there were still
statisticallysignificantweight lossdifferencesetween the twgroups athe six monthfollow-
up period In addition,Moutappa et a37) found that inparticipantsvho expressed a desire to
lose weightthoseassigned to &ve week websitenterventionthat providel: personalized
feedback based on online assessmemsortunitesto set short and long term gaadsd
emaikednewsletters lost more sakportedbodyweightfollowing the interventiorcompared
to those assigned toveaitlist control group Website:-0.89+ 2.27kg; control: +0.20+ 2.8'kg,

p<0.09. Further, n an eight week workpladatervention, Dennison et é4) foundthat
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individualswith a BMI ©23kg/n? randomized to meducationalvebsiteto stimulate self
regulatory skill developmendst significantlymore weight compared to a no intervention
control group Website:-2.0+ 3.5kg; control:-0.3+ 2.8kg p<0.00). Lastly, in a six month
interventionconductedn healthy active duty malerited StatesAir Force personngVeverka

et al(85) found thatparticipantsandomized to a website with stage of change matched health
information lost significantly more weight and % body fat compared to control participants
(weightchangewebsite:-2.2kg controt +1.0kg,p<0.05;% body fat changevebsite:-1.5%
control: +0.6% p<0.00).

Although several studies have foumddest impovementsn behaviours and
anthropometric measuresindividuals who use@vebsites compared to those who were
assignedo limited or nointervention control groups, not a#searcthas reportedthese types
of positivefindings For examplein adultswho self-reporteda BMI from 24-31kg/n?
participating in a two montivebsiteweight managemeimtervention, Van Genugten et(&86)
found nostatisticallysignificant differencegn measured BMIskinfold thicknessandwaist
circumferencehange and seHreporteddietaryintakes(i.e., fat, sweetened beverage, ssack
and physical activity behaviours in individuals randomizedttilaredseli-regulatorywebsite
interventionthat encompassed four modutesnpared to those randomized tgemeric
informationcontrol website six monthafterthetwo monthwebsiteinterventionperiod In a
nine month interventioruncan et a{34) alsofound nostatisticallysignificant differences in
nutrition and physical activity behaviours in maB&s54 years of ageandomized to a welite
and mobile phone based interventammpared to a group who receivegimilar intervention
provided in a papébased formatFinally, in adults with obesity, McConnon et(8l7) found

that after a 12 month intervention, there wastatisticallysignificant differences in
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researchemeasuredveight loss in participants randomized tav@bsitethat provided
personalizeddvice based on saléported progressompared to those randomized to usual
care (usual carel.9kg website -1.3kg p=0.5. Some, but not all, of the failure of such
interventions to support positive changes may be dtsectors such amited guidanceon
how much the intervention should be uggd)), limited Internetuse in genergB7), positive
effects of being in @eneric interventionr printbasedcontrol group(34, 86) participant
expectations otheintervention did not match what was actually delivegf@t), and
guantifyingdietary intake using food frequency questionnai84g which have limitations
However, across studies, dropouts and interventiorusenwere thought to bey rea®ns for
less positive findinggvhich will be described in more detail in the next paragraph
Although studies had a focus on reporteffgctivenes®utcomege.g., weight loss)
many also reported information about attrition. Substaletvalsof interventionnonuse
and/or dropoudttrition was seen in both studies thegported benefits with website use
compared to a control group and those that did not find any beréstsould be noted that
high dropout rates were oftealsoobserved in control conditions and have also characterized
traditional diet and physical activity interventions to support weight loss in g€B8r&9)
First, in interventions thadid not find benefits with website use over a control group,
intervention noruse and/or dropout attrition was a comnptyenomenon For example,
McConnon et a(87) found that 47% of participants never usedstuelywebsite, that website
use decreased over time (i.e., 58Pfparticipantsvere using the website sitk months
comparedo 29%of participantsat 12 months), and 51% of participants fromlebsite
intervention group had dropped out by one year coetp 30% in the control groupf note,

the authoralsomentionedhesehigh occurrencesf nonuse and dropouis the website
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groupwere founddespiterelatively positiveintervention satisfaction ratings. In addition,
Duncan et a{34) found that only 10%f participantdhadchosera friend via the study social
media platform, and th&®3.2% of participantan thewebsitegroup had dropped out lmyne
months compared #b5.8% in the contropaperbasedyroup. Kelders et §B0)found that
only 3% of participants used the intervention programi@ndedand 36% did not use the
intervention at all. Lastly, van Genugten e{&8) found that only 15% of participants
completed 4/4 tailored modules in their two month intervention. Substaotiairencesf
interventionnon-use and dropouts were also seen in studies that found statistically significant
improvements in outcomes mebsiteintervention groupsompared taontrol groups. For
example, Dennison et 884) found thatabout 1/3of participants randomized towelsite
interventionnever completed any sesssorgpittaels et af83) alsofound that only-30% of
participants had raccessed theebsiteassessment totd obtain updated tailored advice on
physical activity three months into the intervention penresponse to an email

In order to help understand intervention nge attrition, some studies have conducted
multivariate statistical models to understgmddictors othis phenomena; not surprisingly
with the diversity of interventions and parpants, mixed resultsave been foundFor
examplejn a website intervention to increase physical activity in individuals wittahgbr
knee osteoarthritjg8ossen et a48) found that having a comorbidity wasatistically
significantindependenhegativepredictorand higher age was a borderlstatistically
significant independemtegativepredictorof programcompleton. Wanner et al67) found
that ageand nationaty werestatistically significantlyelated tarepeatedise oftheirtailored
physical activity behaviour change interventimebsitewhereasex, smoking status,

educationandBMI were not However,Glasgow et a(91) found that older agdyeingfemale,
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and having highebpaseline motivation leveRatistically significantlypredicedongoing
engagementith a websitebased weight loss interventiofffrican Americanethnicityand
higher seHefficacy at baselineverestatistically significantlynegatively associated with
ongoingwebsiteengagemengndhaving a diabetes or coronary artery disease diagwese
not statisticallysignificantlyassociated with engagent.

Participation in either a website intervention or a limited intervention control group
requires sel-motivationto see positive resultdt seems that walte interventionscanperform
betterthanvarious types of limited interventiaontrol groupshowerer, not all studies have
reported these results. Both Rose attrition and dropouts are common phenomena and may
explain some poor results.p&ific participant characteristics may be linked to more positive

responses, however, results are mixed.

3.11.1.1.2 Websites vsn-personsessions

Althoughwebsitesmayresult in better outcome®mpared twvariouslimited
interventioncontrol groups, three studiebavefound thatthey may not be superior compared
to in-personsessiongor weight managememmurposes First, HarveyBerino et al92) found
in asix month studyof healthyadultswith overweight or obesitthatthoserandomized to
weeklyin-person interventiosessionsost statisticallysignificartly more weight compareit
individuals randomized to a weite condition featuringveeklygroup chatsvith or without
monthly substitution of one of the website chat sessions with-p@rson sessionrntperson
only: -7.6 £ 6.2kg;websiteonly: -5.5+ 5.6kg;website+ in-person -5.7 £ 5.5g). Of note, his
study foundhigh selfmonitoring adherence and attendance in group sesamwosgst all three

groupswhich may explain the high levels of weight loss in all groups. Howéwig not
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measuraiser satisfaction with the website interventiamch may have been helpful to explain
less successful results with this tool

Secondjn 12 month weight maintenance interventiblarvey-Berino et a93) studed
how well participants randomized tonebsite intervention(weekly contact for 12 months
consisting obi-weekly onlinegroupchatsessionged by a therapisaind biweekly emails
from atherapist) afrequent inpersoncontact interventioweekly coriactfor 12 months
consisting of bweeklyin-persongroup meetings andweekly therapist phone cal|or a
low intensity inpersoncontactintervention(monthly meetings witla support groufor first
six months of the maintenance intervention periaaltherapist contact for the remaining six
monthg maintained weight loss followingsax month inpersonbehaviouralveight loss
intervention. After sx monthsin the weight maintenance interventidhe authorseported
that thewebsitegroup gainedtdistically significantly more weight compared to the frequent
in-personcontad group (vebsite:+2.2+ 3.8kg frequent inperson0 + 4kg). After 12months
in the weight maintenance interventiding websitegroup hada statisticallysignificantly
smalleroverall weight loss compared to bothgarson groupsafebsite:-5.7 + 5.9kg low
intensityin-person-10.4+ 9.3kg frequent irperson-10.4+ 6.3g). In addition, there were
statisticallysignificantly moreparticipantsn both inperson groups whelst O5% body we
after12 months in the weight maintenance interventiompared to thevebsitegroup (ow
intensityin-person81.3% frequent inperson81% website 44.4% p=0.03. One limitation
of this studywas thata substantial numberf participantan the website group would have
preferred to be in an4iperson group (70%f website group participants felt this way after six
monthsin the weight maintenance interventjpthis value is much higher than the number of

participantsn thefrequentn-person groupvhowould have preferred to be in the website
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group (40%of participants in the frequent-person group would have preferred to be in the
website group after simonthsin the weight maintenance interventjorThis finding could
possibly help to explaipoorer outcomes seen with the websitervention Participant
satisfaction with the website interventiaas also not measured in this stuthys finding
could also help texplainpoorer esultsseenwith this intervention type

Third, Svetkey et a094) tested outcomes in participants randomizeoln® of thre€80
month weight mair@nance interventi@encompassing eithiest) monthly personal contact
sessiongsb) access to aimteractive website (with telephone reminders to log in if participants
did not use the website)r c) a seHdirected control groupThese participants all lost at least
4kg duringa six month group behavioural weight loss interventi@verall, at 30 months,
participants in the monthly contact sessions group gaessdveight (+4.Kg) compared to the
website(+5.2kg p=0.008 and control (+5.5kgp=0.00) groups. There was natatistically
significant difference in weight regain beten thevebsiteand control groupf=0.51)
However, earlier in the weight maintenance intervention, weight regaistatsstically
significantly less in thavebsitegroup compared to the control grougnfortunately, this study
did not reporinformaion aboutwebsitenonuse and user satisfactianth the websitet the
end of the weight maintenance interventithresedata would possiblie helpful toexplain
why the website group performed similarly to the control group

Although inperson interventions magsult inbetter outcomes compared to website
interventionsthere are higher costs associated whik type of support95). In addition,
some website interventions stiid to substantial amounts of weight loss and maintenance;
therefore, these types of interventi@msstill well worthy of use especially for individuals

located in rural and remote areas where access to health professional support may be scarce.
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Therefae, pursuing future research in this area is still a worthwhile venture.

3.1.1.1.1.3 Enhancements twwebsite interventions

With high levels of noruseand dropout attrition, and modest effects s&eh
websitebasednterventiors, there has been interestdavelopingstrategies tsupport the
achievenent ofbetter outcomewith these tools The addition of mail prompts and health
professional suppotb website interventionsave been two studied enhancements that will be

descibed in the following sections.

3.1.1.1.1.3.1 Emaiprompts

Over thepast few years, curiosity has emerged about whether sending email prompts to
users ofwebsiteinterventions for nutrition and/or physical activity behaviour change helps to
stimulate inceased intervention use. Althougtudies have found thatmail message
prompt(s) can help to stimulate website visits and logins, website amgltbgingollowing
emailed prompts can still mpiitelow. For example, Schneider et(@6) found that only 6.3%
of users who received a single email prompt to revisgraputertailored lifestyle behaviour
change website three months afterbaseline visiactuallyvisited the website again; of
interest, this lowproportionof website revisit was still highethan that found iparticipants
who did not receive a promptd.,0%). A second study by Schneider et%l) found that
only 25.7% and 12.1% qdarticipantsvho received memail messagprompt to revisit a
computertailored lifestylebehaviour change website clicked on lin& in the email and
logged mto the website, respectivelygain, hese authoralsofound thatparticipants who

receiveda prompt were more likely tiee-visit the website compared to those who did (8.
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In addition, Woodall et g98) found that 23.5% obarticipantsvho weresent email message
promps approximatelyeveryfive weeks with information about new content on a nutrition
education website actually logged into the website within five days of receiving at least one
email messge; the authors also found that most of the logins happened on the same day or the
day after theemailwas sent. Robroek et @9) alsofound that website visits were higher

when participants were receiving ehraessagefrom the websiteompared to when they

werenot.

Although message content and tim{®3), as well as personal variables (e.g., age,
guantity of prior Internet use, and ethnici(98) may affect whether email messages stimulate
website logins, to date, there is little information about reasons for limited response and
effectiveness of these prompts. Receiving high volumes of email messages has been suggested

as one possible mechanig@®, 98) but this has not been investigated in depth

3.1.1.1.1.3.2 Healtlprofessional support

Some studiebavefound that adding professional support to sitdinterventions
through dfferent channels (e.gn-person, telephone, electronic) may increase intervention
effectivenesg¢59, 100, 101and website usad84). For example, a classic 12 month study
conducted iroverweightadultsat risk for type 2 diabetes by Tate e{%9) foundthat
participantgandomized to aveight lossnterventiondelivered bywebsie with email
counseling lost more weight compared to those who received the website intervention only
(website + email:4.4+ 6.2kg; website only:2.0+ 5.7kg p=0.09. In a secondaveight loss
study,Tate et a[101)also found thaadults with overweight or obesitgndomized to a

website interventiomwith addedemail counseling had better weight loss outcomes compared to

23



individuals randomized tthe samewebsiteintervention containing computautomated
feedbak, or a website containingo counselinggr computerautomated feedback (website
only group. At three months, individuals randarad to theemail counseling and computer
automated feedback groups lssdtisticallysignificantly more measured body weight
compared individuals randomized to thebsite onlygroup (email counseling6.1+ 3.9kg
computerautomated feedback.3 + 4.2kg website only-2.8 = 3.5kg; there were no
statisticallysignificant differences between the twessaggroups(p=0.95) At six months,
individuals who received email counseling Istitisticallysignificantly more weight
compared tahose assigned thewebsite onlygroup (email counseling7.2 + 6.2kg
computerautomated feedback4.9kg+ 5.9kg website only-2.6 £ 5.7kg; the computer
automated feedback grom@snot statisticallysignificantlydifferentfrom the other two
groups Of note, tleseanaly®s only includé individuals with measured data at three and six
months; however, interib-treat analyss alsaeveaédsimilar results. In a12 monthnon
weight loss intervention, Alexander et(4D0)found astatisticallysignificant highechange in
fruit and vegetable consumptiongenerallyhealthyadultsrandonized to atailored
behaviaral intervention websitevith motivational interviewing counselingrovided byemail
compared tahose randomized @ an untailored websi{gailored websiter email counseling:
+2.80 servings/aly, tailored websit®nly: +2.68servings/ady, untailored website: +2.34
servings/ady). Dennison et g84)alsofoundthata d u | t s  w i23kd/n? mnd@mikzed td
coaching calls werstatisticallysignificantly more likely to complete a meagful number of
websitemodules compared to those who did not receive those calls (25.9% vs, 17.8%
p=0.02§.

The studies mentioned above suggest thaadaktion of professional support to
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website interventions positive in terms oéffectivenesand website use; however, this type
of servicemay not always be well suited to or acceptable to usesexamplein individuals
with obesity Yardley et a({102)found that many participants using their wigdsbasedwveight
managemertbol did not participate in their allocated faweface session®r telephone/email
sessiongf they could not attenth-person with the nurse.A second websitbasedveight
management intervention in individuals witB&1 O23kg/n? found moreparticipant
withdrawalsin a website arm with telephone coaching compared to a website only arm;
moreover57.9% of participants randomized to thebsite andelephone coaching arm did not
participatein any coaching calland the coaching arm did not experiestaistically
significantlymore weight losshan the website only ar(84). The authors were unclear why
there was limited use of this support. Yipestulated that some participants may have liked
the idea of coaching support, but were just difficult to reach; however, they noticed that many
of the dropouts in this intervention arm occurred just after group assignment ajustalso
before users wergupposed to receive their first call from the co@#). The authordelt this
suggested that some users were not comfortaliteerested in this type of service and would

prefer to be using theebsitein a mae seltdirected manne(84).

3.1.1.1.2 Mobileapps

Compared tavebsiteinterventions, there are substantially fewer studies that have
tested thesffectivenes®f mobile apps for nutrition and/or physical adiMbehaviour change.
Importantly, many of thpublishedstudiesin this area have tested apps installegh@vious
generation devices (e.g., Personal Digital Assistant (PpaxjableCasia® (Casio Computer

Company Limited, Tokyo, Japaopmputers from the 198@snd B909 (103-112)which had
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more limited functionality compared to deviaesd appswvailable today. However,
interventions using appsstalled on current generatidevices (e.g., iPhof@e(Apple Inc,
Cupertino, @lifornia) arenow emergg with increasindrequercy (51, 113118)

To date, peereviewed interventions that have specifically examined the effectiveness
of mobile apps fonutrition and/or physical activity behaviocinange have focused primarily
on behaviouselfmonitoring However, these apps have also incorporagetbus other
components includingeedback messages based on entered tid6a 116) social support
(51, 118) BMI calculatos (111} weight selfmonitoringtools (51, 111, 116, 119)
recipes/meal pland05) educational gamg4.20), and meal pacer/relaxation progra(h21)
Studies usig mobile apps for nutrition and/or physical activity behaviour changelieare
summarized imeviews by the autho(69) andothers(122, 123) Like websitebased
interventions, many of these studies had a focus on women trying to lose. weight

In general, short term studise.,01 2  what kasge)tested mobibgpp use for
nutrition and/or physical activity sefhonitoring find that they can be an effectiverstalone
intervention; apps supported improvements in behaviour change which were not seen in
limited interventioncontrolgroupparticipants (e.g., those who received only standard
informationhandouts). For exampie healthy adult€50 yearsof age who participated in an
eight week interventigrAtienza et a{104)foundthatthosewho sel-monitoredvegetableand
whole grainintakes with a PDA app hadtatisticallysignificant higher increases self
reported vegetable servings/1000kaatiease fromi.5servingsto 2.5serving$ and a trend
towardsincreased dietary fibratakesfrom grains/1000kcal compared to contn@seiving
standard information handout inactive healthy adult€60 yearsof agewho participated in

an eight week interventioiing et al(110)foundthatthose whaself-monitored physical
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activity with a PDA appand a pedometeeported higher minutes/week of moderate to
vigorous plysical activity compared to controlgho receivedstandard papdrased physical
activity resource$PDA + pedometer310.6+ 267.4minutes/week;control: 125.5+ 267.8
minutes/week p=0.048. In short term interventions, setfonitoring using mobile apg®s

also resulted in better behaviour change outcomes compatezséseen in individuals self
monitoring using paper records. For example, im@eweek interventiortonductedn adults
with overweight or obaty, Beasley et a]105)foundat the end of the study that 43% of
participantssel-monitoringtheir dietusing a PDA applicatiowere adherent to the Ornish diet
compared to 28%vho wereself-monitoring using paper records=0.039.

In longer term interventiondetterbehaviour changeutcomes have also been seen in
individualssel+monitoring using mobile apps comparedhose usingaper recordsFor
example, m asix monthweight loss intervention with frequentperson sessignBurke et al
(106)found thatparticipants who werdietand physical activitypehaviourselfFmonitoring
with a PDA app with or withoypersonalizedeedbacknessagedecreased theenergy intake
more than indivduals seHmonitoring using a paper recono=0.03. In the same group of
participants, Archarya et &103)reporedthat individuals using a PDA for satfionitoring
(with or without feedbacknessaginghad higter increases in fruit and vegetable intakes, and
largerdecreasg inrefined grainntakes compared to individuals satonitoring using paper
records(fruit: p=0.02; vegetables: p=0.04; refined grains: p=0.68)vever, there were no
differences betweegroupsin changegor whole grain intake(p=0.66)

Seltmonitoring using mobile apps has also resultethiamefavorable anthropometric
changes compared limited intervention control groups or paper record-setitoring in

both short and long term interventioris. asix weekweight lossntervention, Lee et g[120)
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found statisticallysignificant decreases in body weigi.0kg), BMI (0.75kg/n%), and fat
mass {1.2kg) in a group using a mobégpfor diet and physical activity sefhonitoring
(which also included a quizased learning toohut not ina control group receiving usual care.
In an eightweekweight lossantervention, Burnett et lL08)found that diet and physical
activity selfmonitoring using a mobileppresulted in moreveight losscompared to controls
selfmonitoring using paper recordsi@bile app=-3.7 £ 1.2kg; paper record1.5 + 1.5kg
p<0.09. In another eight week weight loss intervention conducted in wavhenwereusing
meal replacement supplements, Brindal €.46)found that participants who were usiag
current generatioesmartphone appCelebrity Slin® (Celebrity SlimProbiotec, Laverton
North, Australig) had more % weight loss compared to individuals using an information only
app Celebrity Slin®: -3.2% control: -2.2%, p=0.08).In a longer ternsix monthpilot weight
lossstudy, Carter et glL13)found that participanteho wereusing a current generation
smartphone app (My Meal Mate) that allowedividuals to seHmonitor theirdietand
physical actiity behaviours, provided opportunitiesdet goals, and delivered feedbgoist
moreweight compared tthose sedmonitoring using @ommercial websiter papemrecord
(smartphone app4.6kg website:-1.3kg; paper record:2.9kg). In anothersix month weight
lossintervention with frequent Hperson group sessiorBurke et al106)found that more
participantsvho selfmonitored using aPDA with feedback lostb% of their bodyweight
compared tahoseselfmonitoring using paper recor@3<0.05)anda PDA without feedback
(p=0.M) (PDA with feedback: 63%f participantsPDA without feedback49% paper record:
46%). Of notethe overall % weight loss was not different between groég24 months,
there vereno statisticallysignificant differencebetween groups the % of individuals who

achievedd5 % we i and the means/sweight logk07). Lastly, in another recersix
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month pilotweight lossstudy, Allen et a{51) found a trend for better weight loss outcomes
whenthe publically availableselfmonitoringsmartphone appose ItIN was used alongside
in-person counseling sessions compared to app use atghiaperson sessioraone
Although several studies have foumehefitswith mobileappselmonitoring
compared t@apermrecords(or usual care)not all studies have fouridese types abutcomes.
In a 12 weekveight managemeimterventionwith frequentgroup sessionsshay et a(112)
found nostatisticallysignificant differences idecreasesf body weight, waist circumference,
and % body fat in individuals who setionitored diet and physical activitgingthe Calorie
King® website Family Health Network, Costa Mesaalifornia), the Calorie Kin@® PDA app
(Family Health Network, Costa Mesaal@ornia), or paper recosl However, they did find
statisticallysignificant better selfnonitoring adherendea individuals who selmonitored
using their preferred method comparedhtosewho did not. Of note, this study had a high
dropout rate (47%)In a controllecclinical six monthweight losdrial in adults with
overweight or obesitglsowith frequentin-person group sessionéon et al(111)found that
there wereno statisticallysignificant differences in decreada dietaryintakes of energyfat,
and % calories from fat, increasegimysical activity andweight lossbetween groupwho
werediet and physical activitgelfmonitoring usingeithera PDA application oa paper
record Of interest, many participants in the PDA group did not like the applicatioan
eight weekfeasibility weight loss intergntion Wharton et a{117)found that weight loswas
similar in participantsvho werediet selfmonitoring usinghe Lose It app,thesmartphone
memo too) or apaper record Of note, participants in the memo and paper record groups
receivedsomediet counseling, which was not the case for the smartphone app dnoup.

primary health care patients with a BEAR5kg/n?, Laing et al118)found in a six month

29



randomized controlled trial that addithe MyFitnessP&® appto usual care did not provide
any benefit in terms of weight loss or systolic blood pressure improvements compared to usual
care alondp values: ns)

Like websitanterventions highlevels of interventionnon-usewere also seen in mobile
app interventions despite their ability to be used by individuals when on;thewever, non
usetended to bémprovedcompared to other methods (e.g., paper records, websdégpte,
since most of theestudiesfocused orbehaviour seimonitoring, much of the data on
intervention norusewere quantified usingarious types of seffnonitoring adherence
measures. Firs€Carter et a(113 found that there were highsreanlevels ofdiet selt
monitoringadherencémeasured using the number of days an energy intake between 500kcals
and 5000kcals was recorded)smartphone app users comparethtse using websites
paperrecords in their six montweightlossintervention(smartphone92 days website:35
days paper record: 26layy. Secondin an eight week weight loss intervention, Wharton et al
(117)found that participantwho selfmonitored withthe Lose ItN smartphone app had better
selfmonitoring adherence (measured usingrthmber of days with no recorded data
compared to those who selffonitored usinghe smartphone memo functionpgaper records
(smartphonapp 10.3days(mear); smartphone memiunction 21.0days paper record: 21.3
days p=0.04. Third, Allen et al(51) found during asix monthweight lossintervention that
individualswho usedhe Lose ItN smartphone apwithout inperson counseling recorded
dietary intake a median of 23% of possible days, and physical activity a mediarobf 9%
possibledays when the app was used alongside health professapgabrt, individuals
recordeddiet and physidaactivity a median 0F50% and >20%f possible daysespectively.

Fourth, n a weight loss study with frequentperson group sessions, Burke etl#l6)found
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that adherence tBDA selfmonitoring(measured usg the proportiorof participants who
recorded amnergyintakethat was0% of their weekly caloric goatlecreased over time
however, it wadess tharthat seen fopaper recorsl(week 2 PDA group:~96-97% of
participants were adherentgelfmonitoring paper record: 85%yeek 26 PDA groups: ~53
60%, paper record: 31%).

Overall, several studidsavedemonstraté that use of mobile apps primarily for diet
and physical activity selfnonitoring can result in positive outcomes compared peipa
records or various minimal interventionontrol groupshowever, like websitenterventions
not all of these studie®undbenefits with this tool In addition although noruselevelsmay
be slightly better with mobile apps compared to other methlbidsphenomeon s still an

important issuelespite the high portability of these taols

3.1.1.1.2.1 Contenanalysis ofcurrent generationmobile apps

Some of the subptimal outcomeseenwith nutrition and/or physical activity
behaviourchangemobile apps(especially with some of the newer generation apys) be due
to the characteristics of the apptudied. Recently,anothergroup of studies hasurfaced
which has examined the incorporation of evidebased practiced 24, 125) behaviour
change theor{126-130), and/or behaviour change techniq(&28, 131133)into free and/or
paid nutrition and/or physical activity behaviour change mobile apps available from app stores
(e.g., Apple App Store, Google Plai ). Based on other relevant literature on the importance
of incorporatinghese types of components intehlaviour change interventiofe.g.,(134)),
the motivation behind these studieas that mobile apps that incorporate more and specific

behaviour change techniques, behaviour change theoretical constructs, ancedaded
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practices are thought to be superior compared to mobile apps that do not incorporate these
componentsThese studies gathered ttype ofinformation either by examining the

description of the apps available in the app st(k24, 129, 131pr the actual apps themselves
(125128, 130, 132, 133)Despite differences between studies in how these components were
assessedverall, thiswork suggests that therelimited incorporatiortheoeetical constructs
behaviour chage techniqguesandevidence based practiceso apps.Although this is an
important finding, these studies did not report how these components were incorporated and
the quality of their incorporationin addition, these studies also did not examine dretpps
should and need to incorporate all of these compontemtexampleusers may basingmore

than one app simultaneously or receiving other assistance outside the app which makes

incorporation of mangomponents into one app possibiynecessary.

3.1.1.2Naturalistic studies
3.1.1.2.1 Websites

To date paturalisticstudies a nutrition and/or physical activity behaviour change
websiteshave encompassed retrospective amalp$ databaseapturednformationon use of
publicly available free or subscriptidrased website®5-67, 135141)designedrimarily for
weight management purposes (e.g., The Biggest LoserAtistipalia® (SP Health Co Pty
Ltd., Sydney, Australiaj66, 136) SparkPeopl® (SparkPeopleCincinnati,Ohio) (65)).
These studies have found that users aneajty females with overweight or obesity

Some of these studies hadescribed weight los®sults usingelf-reported
information and have found positive outcomé&sr exampleJohnson and Ward(@38)found

in awebsiteweight loss progranwhere users had twsel-reportedbody weight values
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documentedt least 28laysapart, that 47.6% ahalesand 40.7% ofemales with overweight
or obesty lost >5% body weight. In addition, Jonasson €1alF) found that inndividuals
with complete data?29% lost5>-9 . 9% of body wei ght and 20% | ost
six months of being signed up for a weight lag&bsite Neve et a[136)also found that 21%
and 29% of users dheir weight loss website for 12 and 52&ks respectivelyl o st O5% o f
their body weight.

Importantly, thes¢ypes ofstudiesalsoshowedthat positive selfeported outcomes are
related to program adheren@&, 136139) For example, Hwang et @5) found that users
who had recorded their body weight four times per 30 days on the website lost 5.09kg more
body weigh compared to individuals with less weight entry days. Neve(&éB&é)also found
statisticallysignificantSpearmarcorrelations betwee¥ weight changandwebsitelogins
anduse of differentvebsitefeatureqe.g, -0.55 for% weightchangeandlogin frequency,
p<0.001;-0.39 for% weightchangeandfood diary entriesp<0.001:-0.38 for% weight
changeandexercise diary entriep<0.00). However, these same authors also found that
users did not need to use thebsite everylay to achieve clinicallyelevantweight loss levels
(e.g., 12 week subscri b tggsdomwththe welisiteta m&lirOo¥s o f
34 days had a median df5 days ofliet selfmonitoring, anca median ofLl2 days okxercise
selfmonitoring)(136) Jonasson et §137)also found that weight loss was relatedhi®
number of logins and weigins recorded on the website and Johnson and Wgr@8 found
that adherence to diet aptysical activityselFmonitoring and forum postsasgstatistically
significanty associated witld5 % wei ght | oss i n womenforand t he

forum posts) werasso@ted withO5 % wei ght | oss in men.
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However, likeuse of websitdased interventions mesearchrial settings, therevere
alsohighlevels of non-use andiropoutattrition reportedn naturalistic studiesimportantly,
attrition with naturalistic use has been shown to be higher compared with use as part of
research trial§67). For example, Kaipainen et @l39)found that oty 25% of individuals
who had registered for an online Mindless Eating Challeegened to the website agaim
addition, Neve et dl136), found that only 35% and 30% of individuaiao weresigned up for
12 and 2 week subscriptions for a weight loss website, respectively, were active users at the
end of their subscription. Binks et(a35)also found that only small fractions of users had
interacted with different websitmmponents (e.g., 13.7% had used the meal planner, 10.8%
had used the nutritional data look up tool, 17.6% had used the activity log, 7.8% had used the
support group message boand)ich suggest that website use can be quite low. Verheijden et
al (141)also found that only ~10% of users used their module basbksiteinterventionfor
healthy weight and behavioursore than once. In additiolike in researchrial settingsthese
studies have found thateisan decrease over tinjé6, 136)

Several studiethat haveexamired naturalisticuse of website interventions haaiso
attempted to identifgtatistically significanpredictors of website eand havelsofound
mixed results Verheijden et al141)found independent predictors of repeated website use
were obesity (vs. normal weight), sufficient basetimaderatephysical activity(vs.
insufficient physical activity) sufficientvegetable consumption levdiss. insufficient
vegetable consumption levels) a ge 04 1 -2 yeaasof saigd,(andsever andl former
smokers (vs. current smokersgx, fruit consumption, alcohol consumptiand edcational
level were nostatisticallysignificant independent predictors. Neve g6&l) also found that

age 4565 years(vs. 1825 yearsof age, higher baseline exercise and breakfast eating were
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protective againston-useattrition, whereagmotional eatingmeal skippingand using sugar
in coffeeor teapredictednon-useattrition. Wanner et a{67) also found that male (vs. female)
usersandolder usersvere more likely to be adherentaovebsitebased physical activity
intervention.

Like researcthirials, use of websites maturalistic settingsan result irselfreported
weight loss. However, interventionagelevels can be quite low. Identification sfatistically
significantpredictors of website use has also revealed variable regutth is not surprising
given the heterogeneity in studied webségrd variables selected for studynportantly,this
type of andysis likely does not tell the whole story; it encompassesosing variables that the
researcher believes will impact website asd fails to understarfdctors that affect website

use from the user perspective

3.1.1.2.2 Mobileapps

Very few studies hae examined mobile apgseoutside of aesearchrial
environment. A study by Helander et(&42) examirednaturalisticuse of a free photography
diet selfmonitoring app (The Eatejvlassive Health In¢ San Franciscd;alifornia)). This
appallowsusergo rank the healthiness of their foods and the foods eaten by bthers
examining pictures taken of their food. The auttound that 86.4% of individuals who had
downloaded the app (~190,0806wnload) never used the app or only used the app to take one
pictureand only 2.6% used the app for more than
alsomentioned that these individuals were not likely tracking all of their food. In addition,
individualswho were more likely to become active users of this app thesewho self

identified as following a strict diet. The authatso mentioned that the app did not contain
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behaviour change techniquasch as goal setting which could provide users witloeem

focused reason to use the app and possibly enhance use

3.1.2 Qualitativestudies

Qualitativeresearclton websites or mobile app for nutrition and/or physical activity
behaviour changeas perhaps beemostfrequentlyconducted prior to and during the
intervention development procesEhese types dftudieshave collected informatioon topics
including userneedsandissueg143-146), userthoughts orelectronictools and/orspecific
featuredor this purpos€144, 147, 148)website layousuggestion$149) and other types of
characteristicsisers would like to saa these toolge.qg., fast, quick(143, 144, 147, 150,
151) User feedback on prototypemdexistingtools prior to actualusehas also been
collected(64, 144, 149151) Somestudieshavealsotestedusability througha series of task
or scenarie based activitiegn which participantspeakaloud what they are thinkinduring
tool use(149, 152) Importantly, thisresearch has thotential to provide valuable
information on factors that may affect adoption of a website or mobile@palitative
research is also well suited to user cesdadesigri(153)approachesgvhich havebeenutilized
to developrelevantwebsiteq150, 151)and mobile appElL54).

Qualitative researchas also beensed toobtaininformation about experiences and
perceptions of actual website and mobile app use; these types of atadlesfocus of this
section. Administration ofoperrended gestionnairguestiondollowing an interventior{155,
156) has perhapdeenthe most common way to collect qualitative daathis topi¢ however,
thesetypes of dataareusually not well described and typicatlp notprovide the same level of

depth as onen-one semistructured interviews or focus groupBhereforethe studies
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described in this section focoa thosethat usedneon-one semistructued interviews or

focus groupgor data collection

3.1.2.1 Websites

Only a handful of studies have collected qualitative data using focus g&w®9, 47,
157, 158)or oneon-one semistructured interview£35, 48, 159164)from adultsafter use of a
websitedesigned fonutrition and/orphysical activity behaviour chang&hese studies were
all conducted in research trial settingarticipants varietdy study(e.g.,cancer survivors
(160), university studentand enployeeq25, 157, 161, 162hip and/or knee ostacthritis
patients(48)), but were frequently femaleThe amount of time users were given to use the
website also varied by studsange:O 1 2 wW(25e4Kk, 48, 16062)to one yea(163, 164).
Study ample sizesverealso divers€range: n=4 (159)to n=35(163, 164) importantly,few
studiesspecificallyreported sampling to reach data saturafis) 163)

In general, the websites usaid not appear to be publicly availabl€heywere used
for various processes which included for example:astessmerfl59) providing
educatimal information(25, 35, 39, 47, 157, 158)ehaviour selmonitoring(25, 35, 158,
160-164) goal setting activities and toq[85, 158, 16Q)connedng online with other
participant§160-162, 164) and electronic counselin@63, 164) Only one study used a
publicly available website (Calorie Kifeg(Calorie King, Nedlands, Australig(161, 162)

Despitestudy heterogeneityhere were commogqualitativefindingsacrosghis work
which aredescribed in detail belawThesefindingsareseparated into different categoraasd

include: professional angroup support; time; information; setfionitoring; and goals.
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Professional and group suppaofhere were reports of little usage of online forums and

chat feature$160-162, 164)or different reasons (e.g., not interesiedorum discussions with
other participant§161, 162) difficulties participating inchat sessions with professionals (e.qg.,
technical problemsncompatible schedulelgck of awareness of chi@tnes (164). Some
participants also mentionedadingcomments written in the forum, babdt would no post
themselve$160)

Participants across different studies were passionate about having access to more health
professional, research professional, and/or group social support, especiallytor i
setings (47, 48, 160162, 164) Participants felt that websites can be impers@hg) and
cannot replace trusted health professional cofi&&) Faceto-face contactvas felt to give
interventions a human tou¢h62), and wasnotivational(162)

Time: Participants appreciated thaébsiteinterventions were flexible and could be
done on their own timandat their ownpace(47, 48, 164)which was sometimes wihlyey
were chosel25). However, lack of timéo interact with the websit®5, 47, 157)andenter
foods(161, 162)wasreported. Participants alsceporedthat online modulesr lessons took
too long tocomplete andvanted the content brokelown into smaller section(89, 164)

Chat sessions wesmmetimes scheduled inconvenient time§l64) The time barriealso
appeared to be dasto overcome in fact-face compared taebsiteinterventiong25).

Information Somestudies mentioned th#teinformation providedy website
interventions was natonsiderediew toparticipanty25, 47, 159, 164)Interestingly, Tracey
et al(25) found that participants completimgaceto-face grougntervention were receptivi®

hearingrepetitive information fronsessiorleaders (possibly because leaders could add own
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personal perspective), bwerenot asinterestedn receiving thissamenformation via a
website

Self-monitoring Participants liked being able to document and see pro8és<.g.,

thorough graphical representati(60, 164) and to receivéeedback161, 162) Websites
werefound to be helpfulor developing behaviour awareness and motivation to make
improvement¢25, 160, 164) Some participants desired an area where comments about
reasons for highandlows could be recordedr researcherfl60) However, there were also
concerns reported. eB-monitoringadherencevas reported to beifficult whenactivity
routines were always the saif®®). Participantsusing apublic website (Calorie Kin®) also
found that foods were sometimes difficult to enter into the program if they were not pre
prepared or standafd62)

Goals Although many of theestudiesncorporated goals in some capadgip, 35,

47, 48, 158, 16A62), theydid notreportin-depth findings on this topic.However, one small
study in cancer survivors (n=8) found tipairticipantdiked having the option to choo#eeir
pedometer step cougbalsfrom a list ofpersonalizedjoals of different difficultieslepending
on their levelof perceived healthTheyalsoreportedfeeling less guilt with this type of system
(160)

Several important limitations were found in this reseaRarticipants were primarily
recruited from studgompleters only; only two studies conducted purposeful sampling to
capture different types of participants (e.g., different levels of weigh{1623 different
adherence levelgl8)). There was also limited focus on understandindepth user
experiences with individuavebsitecomponents (e.g., goal setting and tracking todi&)me

studiesalsohadmethodological concerns surrounding qualitatigeur and study
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generéizability (e.g., small sample sizes possibly without data saturatmimter-rater

reliability analysis). Qualitativeinformation about user experiences with websites was
sometimes grouped with other types of user experiences (epgrdan sessions, pageased
resources|25, 35, 47, 161, 162yhich can potentially cause confusion for readers. Very little
informationwasprovided in these studies about the experiences of individuals in making
decisions tadoptthese tools, and how indduals use these tools in their normal -dexyglay

lives; these studies instead had a large focus on identifying user wants, useful website
components, suggestions for improvement, and likes and dislikes.

In summary, a handful of studibave conductedualitative research to understand
user experiences with websites following their uskis work wasall conducted in research
environments and @snot provide insight intmaturalisticadoption and use of these tools.
Time was found to be an importdrdrrier to website usdespite the flexibility to use these
tools when desired by useri addition,even though websisdhave numerous functionalities,
participantsstill desired more person health professional support; investigation of methods
to provide low cost or free live professional support to users alongside website interventions is
warranted.Few qualitative datavere alsaeported on goal use website interentions despite
how commonly this technique is incorporatetb thesdools; furtherinvestigation is needed
to understand hoto optimize use of this techniquethese tools These studies also had

several methodological limitations that lirsiudy ugfulness

3.1.2.2 Mobileapps
Studieshave emergeth the healtrand information technologiterature thahave

collected qualitative datasingoneon-one semstructured interviews3, 165172)or focus
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groups(173175)from adultsafter usinghutrition and/or physical activity behaviocihange
mobile apps A study has also emerged user experiencesith wearablgechnologiege.g.,
Fithit® (Fitbit Inc., San Francisco, Californjd)ike FuelBan® (Nike Inc., Beaverton,

Oregon) (165)) whichwasalsodiscussedhn this sectiordespite being alightly different
technology from a mobile apprhese studiewereusuallyconductedollowing ashort term
research triabr field testlastingO 1 2 W(&3ell66 169, 171, 172, 17%owever studies
thatcdlected data omser experienceandperceptions with these tools outside of research trial
environmentsvere also found165, 170, 173, 174)Paricipantswere primarily healthy adults,
many of whom were female.

Unlike the websitestudies described in the previous section, this work maipjored
user experiences witiublicly availableproducts (e.gMyFitnessPall, SparkPeople®
AccupedePra® Pedomete(Corusen LLC, KellerTexag (165, 166, 170, 17375). Study
samplesizesvariedbetween stués (rangen=12(166)to n=41(53)); however, only one study
reported sampling to reach data saturati®)

Like websiteinterventions described in the previous section, mobile apps were used for
various purposewhich includedor example pedometry(166) goal setting and trackind.68,
171) behaviour seimonitoringand feedbacksometimes using data from external pedometers
or accelerometergp3, 167, 169)and providingnessags(e.g.,reminders, feedbafk53,

168). In studies that examinadobile app use outside of reseancal settings appswere
likely used for a variety of purposes which were not always described; in additiomamese
research trial studiedso sometimes incorporated information about other types of user
experiencemcluding user experiences with websitsd/orotherelectronictools(e.g., text

messagingj170, 174) user experiences with a variety of heaktated mobile apps and
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speculation about what it would be likeusethem(173) and user experiences using mobile
apps purposefully for the studyeon-one semistructured interview170).

Like the website studies described in the previous section, despite study heterogeneity,
therewere commomualitativefindings acrosshis workwhich aredescribed in detail belaw
The findings are separated into different categories which include: convenience; self
monitoring; goals; online social support; and messaging.

ConvenienceParticipantsgenerally liked theortability of these tools Theyfound
them beneficial for data recording, and liked that they allowed them to access information
whenon the goor when theyhada moment obpare timg166, 168170). Users also felt that
barcode scannevgere helpful fodietary intake data enti{t 70, 174) Despite the high
portability of mobile appsthere were some negative concesusounding convenience
mentioned.Usersstatedthat being in a rush, and holidayscreased dedication to data entry
(169)and some had to develop awnmutine to carry their smartphone at all times so that it
could track their stepd.66). Users also felt that entering data with a barcode scanner was
difficult when enteringoodswith many ingredient§170). In addition,tabletswerefelt to less
portable tharsmartphoneg§l175)

Seltmonitoring In general, prticipantsfelt positively about use of these tools for

behaviour selimonitoring. These toolfielped to increase their knowledgedawarenessf
behaviours and motivated them to make adjustments throughout their day to meet their goals
(53, 165167, 169, 170, 175)Having access to numbers and graphs about progress (including
about long term progressends) was motivational and wdikked by participant$53, 165,

166, 169, 170, 174)Participantsalso liked diet selfmonitoring with large food databases

where exact items could be fou(i¥0, 174) With mobile apps or wearable technologies that
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collect automatic physical activigelfmonitoring data, soméut not allparticipantsreported
checking the tools multiple times each day to inform themselves of their pr¢b@é3a/hich
helped prompt and motivate them to increase activity leitisy were low(165, 166) In
addition, some wearable technology users reported being disappointed when they forgot their
device during timegrshen completingctivities because information waluhot be captured,;
some participants appeared more concerned about getting credit for their activity, than about
the health benefits of the activity itsé€lf65).

One studyalsofound thatparticipantsveremore decdtated todata entryat the
beginning ofastudy (i.e., recorded data more frequently, recorded more information) and they
reported changing the way that they recorded data over time (i.e., only recorded necessary
information, less frequent entrig9)69) Participants in thisame study alsspoke about the
ability to use mobile apps for cyclic sationitoring (i.e., use app for a period of time, stop use,
and restart app usaair) (169)

Despite the positive general feelings abowbile appusefor behaviour sel
monitoring, there were some concereported. For diet sefmonitoring, participants
expressed the desire to precisely record food intakéaacbncerns abouhe potential for
errors(173). Participantalsoreporteddifficulties locating correct foods databasegl75).
Dietary intake dta entry was reported to be time consumingrancustainable in the long
term(170, 175) Some participants reported having limited Internet access with their device
which made recording meataten away from home challengifiy5) they also reported
difficulties recalling information if a delayed entry needed to be njid®). In addition,
participants wanted aotes section to sethonitor information about feelingd70)

Goals There wasnorequalitative information on goal usetinese studies compared to
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the website studies mentioned earli@verall,participantdelt positively about the use of
goals as part of these technologi€@®als provided targets to work towards and helped
individuals improve behaviou(d 65, 166, 170)

In terms of goal settingparticipantssometimesarely changed system provided goals
(165) however, fixed system provided goals were not alvegysnal for userg53). User
chosen goals were also desired by sparticipantsas they could pick goate best meetheir
needg171) Studiesdid find though thaparticipantamay also benefit from and/or desire
professional support withoal settingvhen using mobile apgd 71, 172) howeverconcerns
were raised about the cesifaccessing thitype ofservice(171)

Severaltoolsalsoprovided rewards for goal achievemeuttich includedpositive
messaging@53), virtual points(165)andvirtual prizes (e.g.ribbonsandtrophies(168), flowers
andbutterflies(171)). Virtual prizeswere found to be motivating for some usér@wever,
others did not findhemhelpful (168, 170) One possible reason for little interest is that users
knew when they were getting a reward and there were no sur@@@8}s In the studythat
examinedvearable technology use, some participants mentioned doing activities to obtain
system providedewards(andpossibly less stor the health benefits of the activity per se)
(165} in addition,some participants reped that they had found ways to manipulate tool use
to get extra pointEl65).

Online ®cial supportThe ability to share informatiofe.g., on progresgjom these

toolswith othersthrough social media (e.d=acebool® (Facebook Inc., Menlo Park,
California)) andforums wacommonly mentioned Someparticipantfoundthis activity
helpful for increasing accountabili{68), supportivg(165), andmotivating(170).

Participantslso reported that information sharing witlosewho were equal (e.ganother
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userat the samehysical activitylevel met in an online communityL65) or who were going
through a similar situatiof173)to be moreacceptable or motivatingnformation $aring also
stimulated competitiobetweersomeusersvhich wasalsomotivating(165). Reporting
accomplishments (e.g., running distanaga)social medialsoresuledin positive feelings
when other network membeiiskedo theseposts(173)

Despitethe positive effect that online information sharirey for some participants
there were someoncerngeported. For example, oline sharing featureserenot commonly
usedby someparticipantg165, 168) Someparticipantgdid not like the idea of sharing this
type of informationin general(165)or with everyonen their social media netwoid.68, 173)
theyfelt this information wagrivate not appropriate to shar@ndbr of interesto others(168,
173) Concerns about privadil65, 168)andforums being untrustworthfd 70)were also
raised. In addition,someparticipants wh@osted their progress to social mefdiand that they
frequentlydid not get any attéeni on (e. g. , fAl i kes 0 )whichcausedot her
some negative feelingd68)

MessagingParticipants had mixeand varied thoughtsoth within and between
studiesonthe content and delivery different types of mobile devigarovidedmessaging53,
168, 173)therefore, iwas difficult to draw decisive conclusions on this topRarticipants
were not alwgs happy with the messages they received; individuedsage content and
deliverypreferencesppearedo beimportant for determining the success of messaging.

Several important limitations were found in this research that were both similar and
differentfrom those identified in the qualitative website studies described in the previous
section. One limitatiomwas that there was a stronger focus on studying tools for physical

activity behaviour change; there were fewer studies that focused on mobile apps for nutrition
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behaviour changelike the website qualitative studies mentiopeeviously qualitative
information about user experiences and perceptions with mobile apps was sometimes grouped
with other types of user experiences (e.g., websites, speculation about what it would be like to
use mobile apps) whiamadeidentifying findings specific for mobile appsfiicult. Also like
the website studies mentioned above, setudies hadnethodological limitations surrounding
gualitative rigour and study generalizability (e.g., small sample sizes possibly without data
saturationno inter-rater reliability analysislescribedl. In addition,verylittle information was
provided in these studies abaserexperiences in making decisions to adopt these &ls
how mobile appsireused in the normal lives of individual&ke the website research
mentionedoreviously these studies instead had a large focus on identifying user wants, likes
and dislikes, useful mobile app components, and suggestions for improvement.

In summarystudies have emerged thetve examined user experiences following
mobileapp use. Overklusers found these tools convenient and a powerfuhsatitoring
tool. Like website studies, participants desired health professional assistance while using these
tools andparticipants had mixed feelings on usenfine social support. Unlike welbsibased
studies, his work was both conducted in research trial settings as well as imataralistic
settings. However, studies conductedaturalisticsettings were limited by the fact that they
frequently combined their results with other toalsl approacheswhich makes it difficult to
identify specificfindings for mobile appsMore research ialsoneeded to understand

naturalisticadoption of these tools.
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3.2 Current generation mobile device and appuseby health professionalgn their
practice

To datethere are few studighat have specifically examine$eof mobile devices
(e.g., smartphongg.g., iPhone®tabletg(e.qg., iPad®Apple Inc., CupertinoCalifornia))) and
their apps by dietitianis their professional practiceThere was a survey study conducted in
Oklahoma dietitians and dietetic inteqmsblishedn 2008 that found 24%f participantsused
PDAs, and that these tools were primarily used for organizational purposes rather than
dietitian-specific tasks (e.g., nutrition support, nutrition assessnieng) However, with the
highincrease in smartphone and tablet ownerghiplsin the general populaticend the
availability ofrelevantappssince this study was published, this data likely has limited
relevancdor the present situationTo date, nestpeer reviewediterature oradoptionof
current generation mobile devices and tlpipsby health professionalsas concentrated on
physgcians. Althoughnot all physicians mayeal directlywith the same professional situations
as dietitiansfindings fromthesestudiesprovided important backgrountbr studyinguseof
these tools by dietitiansThereforethis section focusd onreviewingpeer reviewediterature
on current generation mobile device appuseby physicians.

Since 2011, more than a dozen survey studies have emergademnt generation
mobile device and apgseby physiciangincluding residents)177-192) These survey studies
werepublished in various peer reviewed journalth variable sample sizes (range=36 to
n=3,309. Many of these studies examined smartphone andsgiyy medical residents (or
junior doctors). Studieshavefocused orbothadoptionacross several different specialties
(181, 182, 18887, 190)andwithin specific specialties (e.g., orthopedic surgdr¥9,191),

colorectal surgery189), general surger§l78) radiation oncologyl77) anesthesigl80),
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urology(184)).

Overall, thessurveystudies déund very high smartphone ownershawyelsamongst
physiciangrange:84% in an early 2011 stuq$91)to 100%in amorerecent 2014 study
(184); most studies reported smartphone ownervipls>90%. The majority of smartphone
ownersusediPhone® (177, 178, 181, 18487, 189191) Smartphone ownershigvels
appeaedto be higher in younger doctors as well. For example, S189) found that
younger physiciang.¢., 21-50 yearsof agg were more likely to own a smartphone compared
to older physiciang.e.,51-70 yearsof agg (88.8% vs. 72.7%p=0.03. Franko(191)found
in orthopedic surgeons that 86%, 88%, 91% and 75% of residents, attphysaigjars <5
years, attendinghysicians-15 years, and attendimdpysicians>15 yearsrespectively,
owned smartphones. A second study by Franko(d84) conducted in physicians from a
wide variety ofspecialtiefound that 88.4%, 88.8%, 86.8%, and 78.2% of residents, attending
physiciars <5years, attendinghysiciars 515 years, and attendimpdpysiciars >15 years,
respectivelyusedsmartphones.

Thepercentagef physician smartphor@vnerswho had downloaded medicalpp
wasalsohigh (178, 180, 184, 185, 18fange: 5.5%(187)to 917% (185)). Some studies
also found hatsmartphon@wnershad several medical appsstalledon their device For
example, Payne et 6187)found that32.4% of smartphonenedical appusetsad O6 medi c a
apps on their smartphonén addition,O6 Re i | (L8p)foend that 38.3% of smartphone
usershad O4 medical apps install @8d)faumdthathhei r dev
average number ohedial or urologyappsdownloadedvasfour (range: 112). Although
medicalapp downloads do not necessarily equal use, some studies also revealed that apps were

frequently used in practice. In two separate studies, Fi@®dgand Franko et gL81)found
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that 53% of orthopedic surgeons and 56%/ofsiciandrom severalifferentspecialties
respectively, usesmartphonepps in their practicelmportantly, gp use appeared to
decrease with seniorityor example, in orthopedic surgeons, Fra(l&il)found that 59%,
48%, 35%, and 43% of residents, attenghgsiciars <5 years, attendirghysiciars 515
years, and atnhdingphysiciars >15 years, respectivelyho ownedsmartphonessed
smartphon@pps in practice. A second study by Franko ét&1)alsofound similar results in
a larger group of physicians froseveralifferentspecialties They found that 68.1%, 52.1%,
49.1%, and 39.2% of residents, attendohgsiciars <5 years, attendinghysiciars 515 years,
and attendinghysiciars >15 years, respectivelysedsmartphonepps in practice Studies
have also found that apps can be used quite frequently as well. For example, Paji&¥ gt al
found that 29.6% of junior doctors wlavned asmartphone used medical app2 imes/dy
or more often. Nam et al(184)alsofound that 25% of doctors who had downloaded medical
or urology smartphonapps reportedaily use Last !l y,(18®)owdthat 43.6% et
of respondentsvho had downloaded medical smartphone appsrteddaily useat work
Several studies have quantified the popularity of different typssaftphonapps
both in terms of categori€&78, 180, 187and individual app§181, 184, 191amongst
physicians First, Carter et glL78)found that the most commonly downloaded apps among
surgical residents werelinical guidelines (70%)medical calculators (59%anatomy guides
andtextbooks (50%)and other medical textbooks (50%ih anaesthetisfDasari et a{180)
found that medical calculators were the namshmonlyused type of iPhoi@ app. In urology
residents who had downloaded medical or urology dpason et a(184)found that 85.7%
had wsed them foguick reference46.4% for patient managemeBb.7% to document

operationinformation 28.6% for conferens21.4% to help make diagnosesid 14.3% for
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patientinformation storageFor specific apps, Franko et(@81)found in a large study of
physiciandrom variousspecialtieghat the most commonly usecthartphoneapp was
EpocrateBl (Epocrates In¢ San Mateo, &lifornia), followed by Medscapé (WebMD LLC,
New York, New York) and MedCalc. Another study by Frand®1)in orthopedic surgeons
found that Epocratéswas the most commonly mentionshartphon@pp that was used
followed by billingandcoding apps, and Medscape

Tabletand tablet app adoptiooy physicians haalso been studied.77, 179, 186, 188,
189) Tabletsownershiplevels amongst physiciansere substantially lower compared to
smartphone ownershlpvels(range:32.8%(177)to 56%(179)); most tablebwnerswere
iPad® userg(177, 186, 188, 189)Tablet use by physiciars work alscappeared to be less
common than smartphone use. For example, Sclafan{ZE8&)found that 19%, 14%, 19%,
and 19% of residents, attendiplgysicians<5 years, attendinghysicians-15 years, and
attendingphysicians>15 years, respectivelygported tablet use the clinical setting. Bibault
et al(177)foundthat29.4% of radiation oncology residents who owned tablets usedithem
theirdepartment.

Sclafani et a(188)assessed the types of tablet apps bygehysiciasin their
practice; primary resource apps were most commonly used followed by point of care apps, and
electronic medical record apps. Like smartphone apps, this study also found that Bgocrates
was the most common app usetddwed by electronic medicakécord apps, journal apps, and
Medscap®. Although tabletadoptionby physicians was substantially lower tlsamartphone
adoption this is a more recemnovationand market penetration hagenclimbing steadily
over time.

Although these studies generdibundthat physicians were enthusiastic about mobile
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devices and their apps, there were some issues revealed in thisRivetiKatz-Sidlow et al
(182)reported thatise ofmobile devices can be a distraction during hospital rounds. This
study found that 37% and 12% of residents and faculty doctors, respectively, used devices for
responding t@ersonakmails/textgluring hospital rounds; furthethe authorseported that
19% and 12% of residents and facudtyctors respectivelyhad reported missing important
informationduring round$ecause they were distradtiey their mobile deviceSecond,
concerning findings were also reported surrounding the use of apps forl descaon
making. Bibault et al(177)found that 67.2% of participants were using smartphone apps for
patient treatment, however 39.7% of participants did not verify the quality of the apps that they
used. In addition, Carter et(@l78)found that 5% of residents had used a medical app to help
them make a clinical decision about the care of their patients (e.g., drug dosing, lab reference
values) however,13%of participantdhad found errorgith these apps (e.g., incorrect drug
dosage)178)

Qualitatve information orcurrent generatiomobile device and appseby physicians
has been captured iwo studieq187, 190) A survey study conduetl byPayne et a|187)
found that junior doctors felt that the high costs of smartphones and their apps was a barrier to
use. They also reported concerns about their appearance if they used devices in hospitals (e.qg.,
may appear rude)A second study that collected qualit&tigtata using a survey and eore
onesemi structurechterviews in Canadian physiciaaad medical studen{d90)also
revealed several importafmmdings. Participants liked that mobile devices wegrertable
provided easy access to informatienade communication easi@nd helped to better use their
time (e.g., sharing schedules, calendar$)ey alsdrequently reported uisg these tools to

look-up unfamiliar information.Despite the numerous positive asgexft mobile device and
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app useseveral concerns were reported which inctidieveloping a dependence on the tool
and not actually learningformatiorn privacy and confidentiality; being a distraction; lack of
separation between personal and professideafinding quality appsand informationand
costs.

In summaryprevious research has found thaibile device and medical appeis
very common amongst physiciarspecially amongst younger physiciadgpps were used
for various task their practicancluding information lookup, medical calculators, and
record keeping. Although apps provided bengétg., easy information accesg)ere were
several concerns raised about use of these tools in practicedistraction, confidiality,
privacy,accuracy). To date, it remains unclear whether dietitians report somdéferent

findings abouuseof these tools in their practice.

3.3 Literature review summary
3.3.1 Website and mobile app use for nutrition and/or physicactivity behaviour change
Several studies have investigated quantitative outcomes (e.g., behaviour change, weight
loss) associated with website and mobile app use in research trial se@iregall, this work
finds that websiteand mobile appcan resli in morepositive outcomeée.g., behaviour
change, weight losg€ompared talifferent types otontrol groug (e.g., wailist, minimal
intervention, paper record setfonitoring) However,not all studies fountetterbehaviour
change or weight lossutcomes withtheseelectronicapproachesHigh levelsof websiteand
mobile app noruse and dropouts, anl@creases in use over timwere seen as wellAlthough
researcherbave attempted to identiBtatisticaly significantpredictors of noruse and

dropout,thereis substantial variabilitetween studies
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Studiesusing quantitative methods to understasd of websites and mobile apps
outside of a research trial setting are quaie The limited research available tns topic
reveas that individualsusing websitein naturalisticsettingscan see positive outcomes (e.g.,
weight loss)however, there aralso substantidévels of nonuseobserved

Qualitative studies have also been conducted to understanekpseiences and
perceptions of actual website and mobile app liseever, less emphasis has been placed on
this type of worlkcompared to quantitative studies. This finding is importaquasitative data
from the perspectivef those using these toolarfa portion of timegspecially outside of a
research triasetting has the potential to enhance use of these tools in public aealthetetic
practice settings and to inform future development of higher quedibsites and mobile apps
Further,quditative studiesconducted imesearchrial settings do not allow researchers to
understandheentire user experience of adethese tools into their normal lives because
users are frequently presented with tools to use as part of the &toftytunately, qualitative
studies conducted outside of a research trial setting are limited odtzavieackghatlimit

their usefulness.

3.3.2 Current generation mobile device and appseby health professionals

Most of the literature onseof currentgeneration mobile devices and apps by health
professionals has been conducted in physici&eseral survey studies conductackrthe
pastfew yearshave found higluseof this technologyy these health professionals
Physicians also appear to lising this technology for differentdies in their practiceThese
studies have also uncovered information about the benefits and concerns with adapgse of

toolsin the practiceof health professional Unfortunately, no studies have been condutted
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understandiseof mobiledevices andpps by dietitians in their practioe their clients
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CHAPTER 4: RATIONALE AND OBJECTIVES
4.1 Rationale

Websitesandmobile app®ffer huge potential to help support the nutrition and
physical activity behaviour changeocesshowever, to date, much of the published research
in this emerging field has important limitationsloststudiesthat examinedvebsite and
mobile app use fanutrition andphysical activity behaviour changeereconducted in research
trial environments; with high interest ihese toolgor this purposan the general population
(e.g., millions of downloads aélevantpublicly available mobile apps (e.g., MyFitness®al
Lose ItIN)), there is a strong need to understaatlralisticuse In addition,athoughtools
used inthis publishedresearchncludedproven behaviour change techniqueg(, goal
setting, seHmonitoring),mixed weight loss and behaviour change outcoanethigh levelsof
nonusewereobserved.Qualitative approaches are well suitedstodywhat works, with
whom, and in what contexdand could be used to hedgplainthesetypes offindings.
However,use ofqualitativeapproaches in this field of stut/considerablyarer compared to
guantitativeapproachesSuggestions have been made that qualitative research is necessary
(including as a supplement to quantitative research) to evaluate and develop more effective
electronicinterventiong19, 193. Furthermoredietitians are key health professiostd help
individuals make nutrition (and physical actiyityehaviour change and mobile apps have the
potential to help enhance their practice; however, there are few availabtendatof these
tools in their practice

Dietitians of CanadéDC) (http://www.dietitians.ca/)the national professional
organizatiorthat represents5,000 dietitian members, has been active in providing publicly

availableelectronictools to support nutrition anghysical activity bbaviour changéor
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Canadians This organizatiorhas also released seves@ctronic toolto help enhance the
practice ofCanadiardietitians(e.g.,ALear ni ng o n c@heénoirgreducatioonn!| i ne
modules Practicebased Evidence iNutrition® (PEN) databas@Dietitians of Canada,
Toronto, Ontario)).

More specificallyeaTracke® (Dietitians of Canada, Toronto,n@ario) is a publicly
availableCanadiarwebsite(http://www.eaTracker.cafjrst launched irR005that allows
members othe general publito track their dietary intake and physical activity behaviours and
compare them to national guidelines for healthy individuSkslf-reported information on age,
sex, height, weight, physical activity level, pregnancy status, and fleesdiag status ialso
entered into the userds accbhamdstrecemt i ndi vi dual
eaTracke® websiteupdate waseleasedn 2011 and includethe addition ok goal setting
and tracking featuré i My G cEatRighttOntaridERO) (http://www.eatrightontario.ca/)
an organization run bR C that provides free nutrition resources and access to dietitian support
by toll-free call or emajlalso added additionaptionalsupports folOntarioMy Goals userfn
December 2012 These suppts includedemailand website delivereghotivational messaging
(usually weekly)and the opportunitfor individuals from Ontarido interact with arERO
contact centréietitianfree of chargebout their goalby toll-free call or email.In addition,
aneaTracke® mobileapp wasalsoreleased for iO6 (Apple Inc, Cupertino, @lifornia) and
AndroidE (Google Inc, Mountain View, @lifornia) in 2014. DC has also released other
mobileappsover the pastew yearsto help Canadians make positive nutrit@roices which
have includedeaTipste® (Dietitians of Canada, Toronto,ntario), EatWis® (Dietitians of

Canada, Torontd)ntarig, and Cookspiratid® (Dietitians of Canada, Toronto,n@ario).
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DC has a keen interest gaining knowledgé¢o develop qualit electronic toolsboth
for dietitians and the general publio,help enhance the nutritional health of Canadians
therefore, theyverean ideal organization to help suppthis thesigesearch.The authoof
thisthesisis aDC memberwaspartof the advisory teasfor the most receneaTracke®
website updaté20102011) and the eaTrackemobile app (2012014)which has helped to
make this type of partnershipossible.

This thesis=ncompassesve different studies. The firshreestudiesnvolved
conductinganevaluation of theaTracke® My Goalsfeatureandthetwo additionaERO
supportsavailable to Ontario My Goals usdi®.,emailand website delivereahotivational
messagedree dietitian support by tefree call or emajl Thefourth studyexaminel user
experiences with and perceptions of publicly available mobile apps to sappdion
behaviour change for weight manageme&héen used outside of a research trial settifige
fifth studyinvestigaéd mobile device andpp use irCanadiardietetic practice.

For the firstthreestudies, participants from Alberta and Ontario were included
Alberta and Ontario users had access to a slightly diffesrstors of theeaTracker® My
Goals feature and only Ontario users lacess to motivational messaging and the ERO
dietitian support. Both Ontario and Alberta users were included to obtain perspectives on
using the My Goals feature with and without the extra websitieiresand ERO adjunct

supportsand the Alberta grouglso acted as a nantervention comparison

4.2 Objectives
Guided by théiffusion of Innovationdramework(68), this thesigesearch provide

insight into the processes of adoption and characteristics of innovations relevant to the use of
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electronic tools to support nutrition and physical activity behavdchangegn6 nat ur al i st i c
settingg(i.e., tools were not used specifically for reseastidy purposgf dietitians and

members of the public accessing tools avail#imeughDC and commercial app stotes

4.2.1Studies#1, 2, and 3 Evaluation of the My Goalsfeature of eaTracke® and ERO
supports

The purpose dahesestudeswasto evaluate the eaTrack®mMy Goalsfeature (which
includes goal setting and tracking capabilitiaésyl the recently addétRO supportgi.e.,
motivational messagingccess t&RO contact centréietitian assistance with godsThe

objectives of this resear@rebroken down by the three studies in the following section

Study #: Using availablelatabaselata on eaTrack@ My Goalsactivity from July 2, 2011 to
April 28, 2014
1 to describeself-reporteddemographicg¢age, sex, BMI, physical activity level,
pregnancy status, breastfeeding statfi®dividualsfrom: a) Ontario who were signed
up for theMy GoalsfeatureandERO motivationalmessaing, b) Ontario who were
signed up for the My Goafgature but not theERO motivationalmessaing, and c)
Alberta who were signed up for the My Gotdatureanddid not have access to the
motivationalmessamg.
1 to describehequantity andypes of goalsetby individuals fromthe three My Goals
user groups.
1 todescribeuse of thegoal trackingreatureby individuals fromthe threeMy Goalsuser

groups.
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Study #2: Using qualitative on®@n-one semistructured interviegwith volunteerOntario My
Goals users who were signed up E&®O motivational messaging, My Goal users from Alberta
who did not have accessBERO motivational messagingnd ERO dietitians,
1 todocumenexperiencesvith and perceptions of goal settiramdthe My Goals
feature,andto obtain suggestions for modifyinhe feature tdetter support goal

achievement.

Study #8: Using qualitative on@n-onesemistructurednterviews withvolunteerOntario My
Goals users who were signed up E&®O motivational messaging, My Goal users from Alberta
who did not have access to ERO motivational messagimjERQdietitians
1 to document experiencesth andperception®f the ERO motivational messaging and
the opportunity to speak with &ROdietitian, and working with clients who are using
the My Goal feature (dietitians onlgjd to obtain suggestions for modifyingshe

adjunct supportt better support goal achievement.

4.2.2 Study #: Experiences and perceptions of adults accessipgblicly available
nutrition behaviour change mobile apps for weight management

The purpose of this studyas to use qualitative or@n-one semistructured interviews
to documenexperiences and perceptiarfadult volunteers who have uspdblicly available
mobile apps to supponutrition behaviourchange foweight managementith various levels
of success The objectives of this researalere

1 toidentify processes and influences involved in the decision to access apps and select
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specific apps

to describe how apps are used by individuals in their normal environment

to describdactors associated with adherence and lack of adherence to use of different
appfeatureqe.g.,behaviourseltmonitoring,goal settingsocial support)

to describe faors that influence satisfaction and dissatisfaction with app use

to characterize experiences and perceptions by sex in order to explore potential

differences

4.2.3 Study %: Use ofmobile deviceapplications in Canadiandietetic practice

The purpose of this studyas  use a crossectional wetbased survey ofolunteer

dietitians to explore various topics related to mobile devices and their apps in Canadian dietetic

practice. The objectives of this researalere

T
T

to describdietitian use of mobile devices and apps in dietetic practice

to describe factors affecting dietitian use of apps in theteticpractice

to describe through dietitian seHport, whether their clients are asking about or using
nutrition/food appsad, if so, such client characteristics

to describewhether dietitians recommend nutrition/food apps to their clients and

factors affecting their recommendationnorrrecommendation.
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CHAPTER 5: ARETROSPECTIVE ANAL YSIS OF REAL-WORLD USE OF THE
EATRACKER ® MY GOALS WEBSITE FEATURE BY ADULTS FROM ONTAR IO
AND ALBERTA, CANADA
5.1 Introduction

Numerous techniques are available to help individuals improve their nutrition and/or
physical activity behaviourd 94)to help meet recommendatiotmsboth prevent and manage
chronic disease Techniques surrounding goals, which are targets where individuals can direct
efforts, including prompt goal setting and prompt review of g@aesfrequently use7) and
recommendedbr this purpos€195, 196) Also, goal setting is also a key component of
behavioural therapy for weigfit97, 198) and diabete€199) managemen6As for obesity
treatment in primary card 95, 196) and many other behaviour change approaches described
elsewherg200). Published eview articles have examined goal userimary carg200), for
weight managemelrf201), andfor nutrition and physical activity behaviour change in general
(202, 203)

Much of what weknow about how goals influence behaviours comes from Goal Setting
Theory developed by Locke, Latham and colleag@6d, 205)which was adapted for
healthcare by Stretcher et(@D6) This theory suggests that specific and difficult (but
possible) goals support better outcomes than
performance by directing efforts, being energizing, enhancing persistrtpromoting use
and discovery of goal specific skills and knowledge; and that behaviours are moderated by goal
commitment, goal importance, selifficacy, feedback and task complexigo4, 05). The
SMART acrSpeigimMgd@sar ddbhieev®RE A ki 6t Timeroe | aant de dio )
(207)is frequently used in healthcare to bridge theory and goal setting pr@&&210).

Importantly, when using goal setting in healétated situations (e.g., weight management), it
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is generally recommended that goals that targetweins are chosen to provide individuals
with steps to meet their long term (or distal) goals (e.g., weight (©36)

Traditionally, goal setting for nutrition and/or physical activity behaviour change
occurs inperson with health professionals. Unfortunately, this assistance may not be
accessible or suitable for different reasons (e.g., remote areas, financial costs, tinaadosts,
embarrassmeht Although goals are a familiar concept to many individuals usaf use in
different settings (e.g., workplace, sports), previous studies have identified challenges when
using goals in health situations in the absence of or with limited health professional support
(e.g., individuals may set poor quality goals orgderm distal goals only (e.g., lose 100Ibs,
live a long life) that are broad and nspecific, with no tneframe or achievement pha@2-

44). It hasalsobeen repded that adults may have unrealistic goals regarding weight loss
(211)

Welsite-based tools have gained momentum for nutriéiodphysical activity
behaviour change interventio(f9-21, 23, 24, 50, 7#¥3) and have tl potential to assist users
with goatsetting and trackingoth in the presence and absencprofessional support. To
date, research trials have studied such #3536, 37) however, usef publicly available
tools outside of a research settiagargely unknown.

eaTracke® is a free, publially availableCanadian nutrition and physical activity
behaviour selimonitoring websitemembers othe general public may find out about
eaTracke® through various channels including via their dietitian or other health professional
(as the tool is well knowamongstCanadiarhealth professionals interested in nutrition),
health and professional orgaaions (e.g., @), Internet searchergpvernmentand school

courses i My Go a ltoseaTraska®sn 2@1dwhiehch | | ows users- to
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made 0 Shehawolrbasedgoals ased on Cana(@l2)asthé aoadianGui d e
Physical Activity and Sedentary Behaviour Guideli(2k3) to be completed weekly (choice
of n=87 goals withim=13 categoriesAppendix 1};e.g.,i Avoi d al |l fri ed food
and b) Awrite your owno goals which includes
for their goal(daily, weekly, monthly, once by an eddte) from a droglown menu. The
AMy Goals Trackevriodeanltliofws guosaer sp rtoog rseesilsf as A M
Tryingo (tr aatkhebegnningsfthe neatiddy,aveek, enonth, or-eade for
daily, weekly, monthly,andoAei me goal s, respectively). A My
progress |IMgsGqd@Madmaggred AMy Successo). Ont ar
provided information on writing SMART goaégcessibleia a hoverbox My Goals screen
shots arshown inAppendix 2. TheAn My Goal s Trackero ®s found ol
Dashboard which appeanpon website entry, and the goal setting and goal progress history
sections are found on teaTracke® A My Go a | s on Deemher2l&EROadded
optional free supports for Ontario My Goals users including: a) emailed and ea®racker
delivered motivational messages (~1/week) with tips, recipes]inkebusuallyspecific to
readymade goals or general messages for write your own goals (e.g., reminders to log into
eaTracke®) [screenshots shown in Appendix 2], and b) assistance wdtls g phone or-e
mail from contact centre dietitians.

Data obtained from users of tMy Goalstool provided an ideal opportunity to study
naturaluse of goublicly available websitthat allows users to set and track both website
provided and their owwritten goals.Analysis of user data from this featymeovideda
snapshot into thdemographics of individuals who use such toolstgpds of goals that

members of the general public are interested in setfiimgs informations relevant to
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nutrition, public health and information technology professionals interested in incorporating
goalsetting and trackintpols as part of websHeased interventions for nutrition and physical
activity behaviour change. This type of analysis also promMiaght into the needs of

publicly available users of these types of todlsing anonymous retrospective My Goals

data, theobjectivesof this studywereto describe selfeported demographics Gntario My

Goals usersvho wereand were nosigned up foERO motivational messaging, aAtberta

My Goals users whdid not have accedo the motivational messagirtg describe the goals

set by individuals from ththree user groupsindto describe use of the goal tracking feature

by users fronthree user groupsBoth Ontario and Alberta users were chosen because they had
access to slightly different versions of the My Goals fegteuge,only Ontario users had

access to instructions on writing SMART ggalad only Ontario users had accestht®

additional ERO supports. Including users from two provinces with access to slightly different
tools and supports helped to provide a more balanced perspective of the overall population of

users.

5.2 Methods

The University of Waterloo Office of ResearEthics provided ethics approval
[Appendix 3]. Thisprojectwas a secondary analysis of anonymous data on all go&lsrset
December 6, 2012pril 28, 2014 by active eaTrack®emMy Goals users as of April 28/2014,
O 1 y@&ars of agefrom Alberta and Ontario, Canada. Anonymous-sgibrteduser
demographics (age, sex, height, weight, pregnancy status, breastfeeding status, physical
activity level, province of residence) when goals were set were also acquired. Goals both set

and déeted on the same day were excluded from all analyses. The ea®raciesite
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privacy policy specifies to users that anonymous data may be provided to researchers to create
reports and collect statistics which was the case for this project; additiottehveansent was
not obtained for this anonymous retrospective data analysis

Body mass indexBMI) (kg/m?) was calculated using setported height and weight.
Users with implausible height (<1.22m or >2.13m) and/or weight (<34kg or >227kg) values
(214)were excluded from BMI analysesly. All statistics were completed using SPSS
versions 22 and3 (IBM Corp, Armonk,New YorK). All continuous variables are presented
as mean = standadviation. Chi-square tests (categorical variables) andwag ANOVA
with Bonferroni poshoc comparisons (continuous variables) were used to compare user
demographics, and types of goalstsethe three user groups (i.AlpertausersOntario users
who signed ugor ERO messaging, and Ontario users who did not sign up for ERO

messaging All p values were two tailed and p values were considered significant if <0.05.

5.2.1Write your own goal analysis
Related studies characterizing heatttated goal conter{215, 216)helped guide this
analysis. Nutrition behaviour change goals (e.g., drink more milk) were categorized based on
topic and specificity (usually quantity). When quantity did not fibwihe goal topic (e.g.,
portion size, selmonitoring), a goal was considered specific when additional details were
provided other than only behaviour identification (e.g., how or when the behaviour would be
conducted e. g., MfAussiongv sp o riitpioornt icoonn tcroonltlreod of)o. ¢
specific diet (e.g., eat a vegetarian diet) were only categorized by topic area, not specificity.
Physical activity goals were categorizegboth activity type and amount; activity self

monitoring (e.qg., tracactivity) was categorized as otkspecific. Goals to use eaTracRer
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were categorized under both nutrition and activity-seshitoring. Long term (distabutcome

goals (e.g., lose weight, manage diabetes, gain muscle) were catebgitapit area oly.

Each goal was categorized once using the 1
goals to Has déa3cmacked above), and write your
(e.g., drink mil k, eat wmaocraet evgeogreitzaebdl eass, saenpda r

a maxi mum of one occurrence of a specific cat
Ti me was not considered in this analysis bec:
write your own goal s.

A codebook wasreated and used to categorize all write your own gtiasauthor of
this thesicreated the codebook and categorized all goals. Topic area categories were
generated inductively from t(Ble)wasadedtpguideo wever ,
organization of goals relevant to this document. Goals that were identified as difficult
categorizeby the authowere discussed wither supervisoand consensus was achieved. In
addition, two second reseagsshb (dietitian PhD students) reviewed the codebook and re
categorized a subset of goals (10%); any discrepancies were discussed and consensus was

achieved.

5.3 Results

In total, n=16,511 goal statements (75.4r3,44916,511) wergeadymade; 24.6%
(4,06216,511)werewrite your own) set by n=8,067 users-89years of agevere included
for analysis A cut off of85 yearsof agewas chosen as only n=6 goal statements were written
by users >8%earsof agewith the next youngest user being\g&arsof age Of note, there

were ~n=29,685 eaTrack&maccounts active between December 6, 2012 and April 28, 2014
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belonging to users 185 years of age from Ontario and Alberta who last logged during and
after that date range (this number was obtained on Oc2oRéd5). In total, n=16,375 and
n=136 goabktatementsvere in English and French, respectively.

Demographics when users set their first goal are preseniable 1 (note: all tables
are presented at the end of each chapagerall, the mean use was over25kg/m?, mean
age wa#11.1+15.0 yearand over 80% of usergere female Ontariousers who had signed up
for EROmessaging were more often female, less active, and on average were older and had a
higher BMI versus Albertasersand Ontario users who had not signed uERO messaging
(Table 1)

On average, users had sORodldnsgd,ad&S)e,t | Nl .uk
all goals the same damade;Oml=22M=57 t @O0xPAUIT roe
stabnewseer e eveAddietliedreal. anal ybseetsweseenrt he assoc
demographic variabl easnglo@al gt ocphaa@eanr €t@ahsgt BWwd s et

conducted after the thesis wadppehmi xt &¢d t o t

5.3.1Ready-Made goals

Descriptive statistics of readyade goal®rganizedoy category are presentedliable
2. In total,81.3%(6,5608,067)of usersh a d s e t-mddd goal(s).aQvgrall, these
n=6,560users set 1.9+1.2 readyade goals (range:20) and56.4%(3,697/6,560c hos e O1
goal (s) from the AManaging your Weighto cat ec
(4,116/12,449pf all readymade goalssefTf he most popul ar goal s were
whi |l e reading, using the computer or watching

made goals s€i,170/12,449), A Make a menu plan and shoppini
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(6.5%(805/12,449) , and ANAvoid second hel piapthis duri ng
we ek o (138/12949).

Few readymade goals were tracked with the My Goals Tracker.réamtymadegoals
that wer e days(tni=vie2 ,f206r8 ) O 7 ndaysreeans that goalsveerehad r O 7
deleted within the firssevendaysof beirg set, and were set at leastvendaysprior to data
request date), only.0% (855/12,268weret r a ¢ k e d  bie: ohly 2018% BIB55) of

those goalsvere trackedanore than once).

5.3.2Write Your Own goals

Over3a.IR%3 87 0 &3 )raaedtwr i te your own goal (s)
encompassed distal, nutrition, and/or physic:
write your owangompassead emelnatsed heal th behayv
smoking, amdkearng strmresd,br medi tation, attitud
body measurement (uswually weingohnti)t,o rbilnogo d( ng= lu6c
general healthy living (sometimes to | ose wei
nN=5wBi te your owanomioail nesd a*ek ngpodlsi nolpudced for
goal to | ose weight and a sep.ar a®fe motad , tm=E5
write yowmnmtawresgoaelre i rrel efabhper dwi dhesa |l s dmmplr
write yaurridawmn andemlaws iovual cdatnigwei tgpval s org
specificity (i f applicable).

Overall, there were n=1,986, n=614, n=233, and n=1,134 daily, weekly, monthly, and
onetime write your owngoal statements, respectively (excluding irrelevant to health/nonsense

goal s); these goals were r ardysihm=1944)d84%= d . For
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(261/1,944) were tracked (39.1% (102/261) of those were trankeel than once). For

weeklyg o al s a cdays@=605§,18.2%(8D/809 were tracked41.3% B3/80) of those

were trackedanor e t han once) . F o r days(@a222))6l3% (14/222)1 s ac't
were tracked35.7% (5/14) of those were trackexbre than once). For o#tene goals active

7 daysafter the endlate (n=911)4.3% (39/911)were tracked once.

5.3.2.1Distal goals

Overall,42.3% (L,7204,062)write your own goaéntries were solely distal goals (e.g.,
weight loss) anth=639 users semnly this goal type. An additional n=173 entries encompassed
both distal and other goal types without forming a direct link (e.g., lose weight and eat
healthier). This section willescribethese n=1,893 entries set by n=1,621 users.

Several write youown goal entries (n=1,542) had weight management goals with
n=1,382 addressing weight loss (n=1,@42hosespecified a total weight loss amount (e.qg.,
number of Ib/kg, clothes size, BMI level) or rate). Weight gain goals were less common (n=49
entries) wi th n=25 f oyearssodageby mal es O30

Weight management (excluding weight gain) goals were rarely linked to a direct reason
(e.g., lose weight to manage diabetes). When a direct reason was included, reasons included to
manage health conditions.§., diabetes, hypertension, arthritis, back pain, surgery
gualification, medication discontinuation) (n=15), be healthier, feel better, and/or increase
energy (n=5), sports (n=3), conception, pregnancy, and/ofppostm (n=3), quitting smoking
(n=2), and improving fitness (n=1). Weight management for special events (e.g., vacation,
wedding, anniversary, holiday, birthday, and graduation) and fitting better into clcisatso

mentioned. When weekly weight loss amounts were directly specified in the goal entry, most
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were within a prudent 0-5.0kg/week, however, higher amounts were sometimes specified
(e.g., lose 1.4kg/week). In addition, there were some users with BNHe iow normal range
who desired weight loss.

In total, n=186 write your own goal entries had body composition improvement goals
(e.g., decrease body fat, decrease waist circumference, gain muscle, increase leanness, improve
physique, wear certainclote s (e. g., bathing suit) well, be
stronger bones, happy with body) .yearsDflfages e go al
(n=94).

Health issue prevention and/or management goals (excluding n=15 goals directly linked
to weight management) were included as part of n=118 entries, n=88 whichetlgyaisers
O 5 yiars of age Diabetes or blood glucose control was the most common (n=59), followed
by blood lipid or heart disease (n=26), and hypertension (n=13) managenweveh, other
conditions were also mentioned (e.g., pain, anemia, getting through surgery, irritable bowel
syndrome, fatty liver, fluid retention, decreasing potassium, bone health, eating disorders).

Fitness improvement goals (e.g., more fit, flexilskeonger, stamina, run 5km or
marathon, improve posture) were present in n=112 entries. Lastly, n=79 entries had goals to be
healthier, increase energy, and feel better, improveesédem in general, and n=4 entries had

goals to conceive and/or haveealthy pregnancy.

5.3.2.2Physicalactivity behaviour changegoals
Overall, n=550 write your own goal entries were solely physical activity behaviour
change goals; an additional n=184 entedesompassed both physical activity and other goal

types withouforming a direct link This section will discuss these n=734 entries set by n=642
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users.
Table 4classifies physical activity behaviour improvement goals by activity type and
specificity. Overall47.3%(347/734) oftheseentries had a goal to increaseivity without
specifying amount (e.g., minutes, repetitions) and type; a further (89/%34)of entries
specified activity amount without type. Entries with goals to increase aerobic activities (e.qg.,
walking, running, swimming, dancing, bikingliptical, stairs, jumping jacks, boxing) (n=149
specific; n=85 less specific) outhumbered those to increase strength and flexibility activities
(e.g., weights, yoga, Pilates, stretching, core) (n=24 specific; n=52 less specific).
Topics included as part tiese goals natoveredn the readymade goals included
stretching, core exercises, CrossFit®, tai chi, sports (e.g., hockey), step count goals (e.g.,
10,000 stepsaly), walking a certain distance by a specific date, walking dogs, being active
during TV commercials, higlintensity interval training, elliptical, exercise videos, activity
tracking, and exergaming. orSdme gentor isag giersa li
could take place.
Few goals (n=40) for improving activity behaviours geirectly linked to a reason
(e.g., become active to lose weight). Weight management (usually weight loss) (n=24) was the
most common reason. Other reasons included improving: fitness (n=8), body composition
(n=7), diabetes/blood sugar control (n=2pda cholesterol (n=1), and health/energy levels

(n=1). Importantly, n=26 of these goals had unspratittivity type and duration.

5.3.2.3Nutrition behaviour changegoals
Overall, n=1,349 entries were solely nutrition behaviour change goals; an aaldition

n=219 entrieencompassed both nutrition behaviour change and other goal types without
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forming a direct link. This section will discuss thesd j568entries set by=1,179users.

Table 4 classifies nutrition behaviour change goals by topic andisfigcifThe most
common goals were to make general healthy eating improvements (n=71 entries more specific;
n=261 entries less specific, e.g., re amount), followed by decreasing sodium, sugar, and fat
(n=140 more specific; n=91 less specific), increasigetables and fruit (=42 more specific;
n=80 less specific) and increasing water (n=62 more specific, n=53 less specific). Importantly,
some goalgspecially those for decreasing sodium, fat, or sugar were potentially unrealistic
(e.g., no sugar). Songwmals also specified wanting to learn about nutrition.

These write your own goals generally had similar topics to rezatje goals.

Additional topics included: limiting nighttime eating, decreasing alcohol, and psychological
aspects of eating. Sevegmals also focused on specific nutrients (e.g., fibre, protein,
carbohydrates), and caloric goals. In general, these goals followed healthy eating
recommendations; however, this was not true for all goals (e.g., follow fad diets).

Few nutrition goals (\r139) were directly linked to a reason for improving behaviours.
When reason(s) were directly specified, weight management was the most popular (n=75)
(note: only n=2 goals were for weight gain), followed by diabetes (n=22), other conditions
(e.g., choleterol/heart healthy, surgery preparation, arthritis, cancer, uric acid, acid reflux,
irritable bowel syndrome, gas, bloating, uric acid, hypertension, anemia, kidney stones,
pancreatitis, arthritis) (n=22), sports nutrition/improving fitness (n=12), bodhposition
(n=8), conception, pregnancy, and/or breastfeeding (n=8), and health, energy or sleep

improvements (n=5).
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5.4 Discussion

Tanyk now!| édd ge,j st t hertéti rcs pactdggeh af t amg e
gr ourpatousefepabl i cly avhaedadl| rutweibti on and phy
behaviour change ¢foeaalt usrétvteir radElugsned atT rsan@hniendg i n
in the fMgya(Gomae-l6, 511 g owaelwesittatt ememyt sn=8, 067 u
motnhwshi ch was ~27.2% of all) us&@&hssbtgogemseashari
further researfcehatasr enshbbeasypew ©Dd strengther
publically available electronclctamge rtidolosnn iafn
warranted

My Goals users generally shared similar demographics to those repostédrin
studiesthat examinechaturalisticuseof public weight management websites (gmales
<50years of agevith overweight and/or obesity$5, 66, 135, 136) Although reasons for
using the My Goaléeaturewere not directly captured, there was evidence that users often set
weight management gis(i.e., 33.1% of readgnade goals and 40.0% write your own goals
made reference to weight management). This finding is not surprisingtge/eigh
prevalence obverweight and obesity in Canadian ad{is However other types of goals
were also set which suggests thablpcly available tools should accommodate varied needs
and goal topics

Many users capitalized on the opportunity
featune?2,ubs888rad=4, 06 7Algtolad s9g B r a&lo olks eardsv ant age o
featutrlrere were some issues that were uncover
useful for future advantdleemedd v dtihee iy nh Soafl gp € ¢

t ooFesr exawmewrailt es youirn otwhmi dgiodhdrnsats edaddher e t o h
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guidelines (e.g., fad diets, weigwememnss amo.l
specific (e.gposmiblsy ngnmeaaluinwdamaofe qual ity S
according to Goal Set t iShogmeT hgeooad yss anodud SAMAR T ea r
foll ow standards about howt lg®aaglyecafiBdiry@8p be U
and other chronic diseas@®99) Some als:pmeared t o have some di
appropriate fr eq(ueengc.i,esl ofsoer 5tkhgejitrf rgeogaueso t ¢ ar d
this finding is due to a |l ack of understandi:
r ealoirs thioc These findings regarding poor gqual.
on vpiroeu st lwaotr khas provided data on the types o
these studies have fawedghhat oissdigoiatl salt fama
want to | ose wei@hll,gubdsipeyx iVviial &Gimettliscg poor
gual ity goal s -3 pme @giefniec,alvdqdeueg, ,bmMmpd3)l, nnot Dbeh
addi nsbnycdn omww ttboe SMARTaidadllse formOnt ari o
not haveobeemsumaygy have also occurred with ar
setting( pIr0)gWmonn scanning the write your own
roughly proportionatutséysaascAmmnent anuOat ar wic
wi t h i n sAtl rthootuigdhn sp.r ovi di ng i nidhihvevdnu ag csa ltsh ei sop
i mportant, resogmpcesd eamd |lagrhea ankeoendiachde st)o ensur e
aretlsat adher e [eotgh S MARfTeiachell ames al so appropt
i ndi vi dviha&In Wwhead t h priosf eusnsaivoanialla bsluep.por t
Reanhgde goals were ver y hpopw! &ro;adimsm rfigegadtt uu s
~75% of awlithoahe Mghyowd asr § eiavie utetfe-mese @bt aset

finding is promising in the sense that wusers
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goal settinhgaemhiseh IBMARTS belwdavichur obb d Devd Cama
nutrition and phy#&naeabdlysactydur hoewnwmadrdde i meady
goallgoovidesi nsnpwmtipbant areas for goals that u
setangigi dacoetemtthsat shoul d be rcecamisyddegedl!| Eor
For exwahnepnl eexami ni ngvnt lyen aversist enaydoumter ests ir
sumundi ng wadlecowwhmnlthkewenadnot extensiwvely co
made ,godamdsr e iwmatse it @esmmglaydgeon al s f or choosing heal
alternati ves atnidvers.l k Aalnsdo ,alhtaewinng pl aces in
di stal goals as wel |l asabedhaaiyobhel pasé@deée mgo al 9
small er behaviour based go@i gdadll | ( éh.ed.p, tvhesing
manemge LPbH addition, several wusers had goal s
di abet es) ;-méhcher i thgr gectaeddy f or speci fic patient
to consider in the future as goal setting 1is
ma n a g e(b98)n t

Previous work has shown that engagement withsitebased tools for nutrition and
physical activity behaviour change is associated wolitiye outcomes (e.g., weight l0$6p,
136-:138) Howeverthis study and previous studi€s35, 136)ave found that nense of
website featurearecommon. For exampl@) this studyusers seemed motivated to set goals,
but <10% of goals were tracke®revious studies have found linkages between various
demographic and behaviousadriables (e.g., age, sex, diet variables, health behaviours) and
website us€66, 67, 141)howeverthey do not provide insight from users into reasons for
nontuse. Relevant qualitative researblas providedome insight into factors that may affect

use including limited tim¢47, 157) and challenges with satfionitoring (including webite-
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based selmonitoring) in genergl161, 162, 218jwhich could affect overall eaTrackr
website use); unfortunately, qualitative research orsikebased goal settynand tracking
tools outside of a research trial setting is virtually-earstent A qualitative stugt on
wearabls (e.g., Fitbi®) (165)found that some users like virtual rewards for goal achievement
which is something that My Goals did not provide. Also, useaair studymay not have used
the tool optimally. Qualitative research amaturalisticusersof the My Goals tool or similar
tools may provide insight into neumse and desired featurds. addition,another possible
reason that users may not have followed through with their goals is that the My Goals feature
does not have amnline componerthat helps users work througgrilitators and barriers that
may affect their goal achievemdiatthough Ontario users would have had the option to
contact an ERO contact centre dietitian for this supgmitthe motivational messages do
provide tipg which is an commonly used technique @hhvioural management for obesity
(197) Because they did not have this typgefsonalizedupport, it is possible users may
have given up on their goals more quicklgcorporating this type of assistance through the
online tool in future iterations may help users to be more adherent.

This study hd some important strengths. Firstis only one of a handful of studies
that hare examinedhaturalisticuse ofpublicaly availablewebsites for nutrition and physical
activity behaviour change; most studies are conducteskaarchrial settings with motivated
participants. Second, tay knowledge, this is also the first studyat hasassessd naturalistic
use of a ntrition and physical activity behaviour goal setting and tracking tdéthough this
study ha some important strengths, there are also some limitations that should be noted. First,
demographic data, including height and weight, wasrselbrted. Secul, a sense of user

commitment to behaviour change could not be obtained; it was unclear whether users were just
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trialing the website or were really interested in changing their behaviours. Third, when
assessing the quality of the goals, a sense of whgtiads were realistic and appropriate for
individual users could not be obtained. Fouitis study did not capture how use of My Goals
compare with use of other aspects of the eaTra@kerebsite and as well how these Alberta

and Ontario My Goals usecompard with the larger Canadian population of My Goals users
Lastly, | wasnot able to obtain data on outcomes of using this tool for the following reasons: a)
high levelsof non-useof the My Goals Trackewhich is a well described problem with
electronictools in general56), and b) as described further in Chapter 6, participants reported
difficulties and concerns with the My Godlsacker which suggestithis data would not be

reliable to use to capteigoal achievement outcomes

5.5Conclusion

Understandisnigies®e @foowesb for nutrition and
change (specifically gonad easrtitmampmemtd ity aecks g
Substanti ali hihnet eMyé sGotmd xsipsar § of t hEen btrroiatdiean e
and physi caronadtoirvintgy wedlsfi t e llreweHvaeose aheee
initial goal seytohgthel wraddi ypan, oma goal s
not set users up for swdlesed tWotlls thefppapll
and behav,gowrl cldngeg, and | i mited access to
wi tihstmy oweB®sed tools represent an i mportant
individuals with use of goals for nutrition ¢
research needs to determine how tnog heeelbpe i ndi \

based tools (instructions may nafp wetadnobheghy
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goal s; qual i tmdt wreadraeasdeiaarfc ht hweisteh t ool s, may pr

whiwah the topic of .the next thesis chapter
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Table 1: eaTracke® My Goalsfeatureuser demographics

All users Ontario ERO Ontario non | Alberta users P
(n=8,067) users ERO users (n=1,373) valueA
(n=2,195) (n=4,499)
Sex (n (%))
Female| 6,717 (83.3%)] 1,938 (88.3%) | 3,628 (80.6%)| 1,151 (83.8%)| <0.001
Male | 1,350 (16.7%)] 257 (11.7%) 871 (19.4%) | 222 (16.2%)
Age (years) 41.1+15.0 | 45.4r13.7 39.4t15.2 39.9+15.¢¢ <0.001
Age Category (years)
1930 | 2,521 (31.3%)] 401 (18.3%) | 1,633 (36.3%)| 487 (35.5%) | <0.001
31-50 | 2,981 (37.0%)] 911 (41.5%) | 1,594 (35.4%)| 476 (34.7%)
51-70 | 2,436 (30.2%)] 841 (38.3%) | 1,204 (26.8%)| 391 (28.5%)
71-85| 129 (1.6%) | 42 (1.9%) 68 (1.5%) 19 (1.4%)
BMI (kg/m ?)* 28.8t7.6 | 30.47.7 28.1+7.3 28.6:8.07 <0.001
BMI Category (n (%))*
<18.5kg/m? | 162 (2.0%) | 29 (1.3%) 107 (2.4%) 26 (1.9%) <0.001
18.5kg/n?-24.9 | 2,684 (33.5%)] 521 (23.9%) | 1,658 (37.1%)| 504 (37.1%)
kg/m?
25.0kg/n?-29.9 | 2,289 (28.6%)] 637 (29.3%) | 1,279 (28.6%)| 375 (27.6%)
kg/n?
O3 ky/in? | 2,874 (35.9%)] 990 (45.5%) | 1,431 (32.0%)| 452 (33.3%)
Activity Level (n (%))
Sedentary] 1,242 (15.4%)] 388 (17.7%) 644 (14.3%) | 209 (15.2%) | <0.001
Low Active | 4,106 (50.9%)] 1,213 (55.3%) | 2,245 (49.9%)| 649 (47.3%)
Active | 2,345 (29.1%)] 534 (24.3%) | 1,380 (30.7%)| 431 (31.4%)
Very Active | 344 (4.3%) | 48 (2.2%) 215 (4.8%) 81 (5.9%)
Not Specified] 30 (0.4%) | 12 (0.5%) 15 (0.3%) 3 (0.2%)
Pregnant (n (% of women))
No | 6,594 (98.2%)] 1,914 (98.8%) | 3,558 (98.1%)| 1,122 (97.5%)| 0.030
Yes| 123(1.8%) | 24 (1.2%) 70 (1.9%) 29 (2.5%)
Breastfeeding (n (% of women))
No | 6,585 (98.0%)] 1,898 (97.9%) | 3,559 (98.1%)| 1,127 (97.9%)| 0.882
Yes| 132 (2.0%) | 40 (2.1%) 69 (1.9%) 24 (2.1%)
Types of Goals Set (n (%))
Readymade only| 5,480 (67.9%)] 1,477 (67.3%) | 3,095 (68.8%)| 908 (66.1%) | <0.001
Write your own only| 1,507 (18.7%)] 345 (15.7%) 873 (19.4%) | 289(21.0%)
Both | 1,080 (13.4%)] 373 (17.0%) 531 (11.8%) | 176 (12.8%)
Average Number of 2.0+1.3 2.3+1.4° 1.9+1.22 2.¢1.22 <0.001
Goals Set Median: 2.0 Median: 2.0 Median: 2.0 Median: 2.0
Range: 120 Range: 117 Range: 119 Range: 120
Readymade goals 1.5+1.3 1.8+1.3 1.5+1.2 1.4+1.22 <0.001
Write your own goals 0.50+1.0 0.58+1.12 0.46+0.89 0.541.07 <0.001

Age, sex, BMI, activity level, pregnancy status, and breastfeeding status wespeeid
*BMI data were based on sa#ported height andeight and available for n=8,009 users.

A Pvalue for chisquare test for categorical variables, andwag ANOVA for continuous variablesMeans in

the sameow with different superscript letters asgnificantly differentfrom one another (p<0.05neway
ANOVA with Bonferroniposthoccomparisons).
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Table 2: Types of reacdhymade goals set and trackeglusers of theaTracker® My Goals

feature organized using the different reangde goal categories

Total number of goals
set from the specified
goal category
(% of all ready-made

Total number of
userswho had set a
goal from the
specified goal

Total number of goals
tracked from the

specified goal category

(% of all goals tracked

goalssed* category from the specified goal
(% all userswho set category)***
ready-made
goals)**

Goal Category

Managing your
weight

4,116 (33.1%)

3,697 (56.4%)

277 (6.8%)

Getting active

1,634 (13.1%)

1,527 (23.3%)

131 (8.1%)

Choosing more
vegetables and frui

1,622 (13.0%)

1,555 (23.7%)

104 (6.5%)

milk and alternatives

Eating less fatsugar, 1,380 (11.1%) 1,306 (19.9%) 86 (6.3%)
and sodium

Planning and 1,291 (10.4%) 1,235 (18.8%) 72 (5.7%)
preparing food

Eating a healthy 643 (5.2%) 629 (9.6%) 60 (9.4%)
breakfast

Getting more fibre 411 (3.3%) 390 (5.9%) 28 (6.9%)

Eating a healthy 295 (2.4%) 287 (4.4%) 17 (5.8%)
dinner

Eating a healthy 284 (2.3%) 280 (4.3%) 23 (8.2%)
lunch

Choosing healthie| 254 (2.0%) 247 (3.8%) 22 (8.9%)
beverages

Choosing healthie| 223 (1.8%) 220 (3.4%) 14 (6.4%)
grain products

Choosing healthie| 215 (1.7%) 199 (3.0%) 13 (6.2%)
meat andhlternatives

Choosing healthie| 81 (0.7%) 77 (1.2%) 8 (10.3%)

*n=12,449 readymade goals were sigt total; n=12,449 was the denominator used to calculate all percentages in

this column

**n=6,560 usersn totalhad set readynade goalsn=6,560 was the denominator used to calculate all percentages

in this column

“* Because the My Goals Tracker was only available to track goals at the start of the next week-ioackady
goals, amly goals that wer active forO7 dayswere included as part of the denominator for the percentage Isf goa

all goals tracked from the specified goal category.
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Table 3: Examples of write your own nutrition and physical activity behaviour chgogks written by users of the eaTracker® My Goals

feature organized by topic and specificity

| Specific (e.g., with amount)

| Less specific (e.g., with amount)

Physical Activity Behaviour Change Goals

Aerobic, cardio, swimming Get 10,000 steps a day, Runréih 6 times this week

Moderate to vigorous activity 3 times per week
Run daily

Strength, flexibility, yoga,
Pilates etc.

Do 15 minutes of activity 1 time this week in the Weight room (weight
resistance training), Go to one yoga class per week,

1 would like to start weight training-2 times a
week, do resistant training

Unknown exercise Workout 30 minutes a day, Get active during TV commercials, Exerci

150min per week

Nutrition Behaviour Change ®@als

Exercise more, Be more active, Exercise daily

Eating Well With Canadadéds Food Guide Food Group Goals
—/specific serving number Consume four servings of vegetables daily Eat more fruit and vegetables
amounts

Limit food group foods No dairy

Eat less bread

Improving quality of food
group foods

Two servings fish each week

To eat more beans and legumes instead of m¢q
this month

Limiting unhealthy
foods/beverages and/or fat,
cholesterol, sodium, and
sugar in general

No sugar, Avoid junk food, Limit sodium to <1500 mg/d, Give up diet
Pepsi

Eat less sodium and fat and sugar, low salt die
Cut down on eating sweets

Alcohol (limit or specific
amount)

Cut alcohol use to a glass of wine/day, Cut out beer

Reduce alcohol intake

Water (increase or specific
amount)

Drink 8 cups of water per day

Drink more water

Limit coffee and/or caffeine Limit my coffee intake to 2 cups/day
Eat more/specific amounts of
certain nutrients (e.g., protein,
fibre, calcium, vitamins D, C,
E, iron, unsaturated fats)

Consume sufficient iron daily, Drintr eat 1000 mg calcium each day

Drink less coffee

Increase my fibre intake, Increase protein inta
at lunch time

Eat less/limit certain
nutrients (e.g., carbohydrates)
(except fat, sodium, sugar)

Eat only 1/2 cup of starch at supper

Caloric/food intake amounts Consume <1500kcals, No oveating and no eating my kids left overs!

Eat less carbs

Eat more calories, Eat less, Limit extra
desserts/snacks

Portion control Weigh and measure my portions, To eat portion controlled foods

Eat smaller portions

Self-monitor diet and/or = Keep a food diary daily

awareness

Be aware of what | am eating.

Eating out less/Eat at home
more

| want to only dine out for 1 meal a week

Eat more at home

Evening/nighttime eating
(e.g., healthier and/or

No eatingafter 8:00pm

Canadads Food
Vegetarian/vegan diets

Fad diets(not gluten free)
Gluten free (includes wheat
free)

Other plans (includes
FODMAP guidelines, heart
healthy, diabetes, Optifast,
Weight Watchers, DASH,
dietitian meal plans, weight
lifting, pregnancy diet,
unspecified diet plans)
Glycemic index

Clean eating (includes
unprocessed, whole, fresh,
raw, natural foods)
Supplements

Follow Canada's food guide
Eat mostly vegan

More alkaline and less acidic foods
Follow Celiac diet

Following the dietitianos

Follow Diabetes diet

plan,

Keep a low glycemic index diet
Eating cleaner, Eat as much raw as possible, To eat fresh food

Take 606800 IU vitamin D daily

Planning and preparing food* | Cook dinner from scratch a minimum of 3 times per week, P&n 4

smaller meals per day

Limit snacks at night

Better planning and preparing of food, Plan
healthy meals, Plan Meals

Goals describing when food is | EatBreakfast, Lunch, Dinner & Snack every day, Not to eat in betwee|

Eat more regularly, Try not to snack so much

eaten or not eaten/eating meals throughout the day

patterns

Breakfast Eating healthy breakfast (daily) Incorporate cereal or smoothies more often fo
breakfast

Psychological aspets of Dondét binge, Drink water or 0 c| Tocontrolfood intake, Respect food as a mea|

eating eating of nutrition and to satisfy hunger

Eat healthy meals and snacks, Eat the recommended B¥hefals and
vitamins, Eat a variety of foods

General eating improvements

Eat healthy, eat a balanced diet, eat right to
avoid IBS symptoms
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Table 4: Types of write your own physical activity and nutrition behaviour change goals set byiubereaTracker® My Goals feature

organized by topic and specificity

NUTRITION BEHAVIOUR CHANGE GOALS (n=1,568 entries

Specific Less specific
(e.g., with (e.g., with
amount) amount)
(n=number of | (n=number of goal
goal statements with
statements specified goal
with specified type)
goal type)
PHYSICAL ACTIVITY BEHAVIOUR CHANGE GOALS (n=734 entries)
Aerobic, cardio, swimming n=149 n=85
Strength, flexibility, yoga, Pilates etc. n=24 n=52
Unknown exercise n=89 n=347
Other (e.g., fitness classes, exergaming, activity trackin n=27 n=4

Eat more/specific amounts of certain nutrients

- Vegetables =/specific serving number amoun n=42 n=80
o and Fruit Limit certain vegetables and fru n=3 -
- Improving vegetable and fruit quali n=2 n=4
o Grain -/specific serving number amoun n=1 n=2
o Products Limit grain products (e.g., bread) ¢ n=7 n=9
o specific grain products

w3 - whole grains/try new grain n=5 n=2
© O | Milkand -/specific serving number amou n=2 n=1
© Alternatives Limit milk and alternatives| n=8 n=3
°© Choose healthier milk and alternativ n=3 -

2 (e.g., low fat products

< Meat and -/specific serving number amou n=1 n=1
§) Alternatives Limit meat and alt (inc limit red meat n=6 n=4

Choose fish, lean meats, or meat n=12 n=15

Limiting unhealthy foods/beverages and/or fat, cholesterol, n=140 n=91
sodium, and sugar in general
Alcohol n=22 n=12
Water n=62 n=53
Limit coffee and/or caffeine n=10 n=2

Eat less/limit certain nutrients (except fat, sodium, and sugar)

Caloric/food intake amounts

Portion control n=10 n=42
Self-monitor diet and/or = awareness n=74 n=19
Eating out less/Eat at home more n=8 n=7

Evening/nighttime eating

Canadads Food Gui de

Vegetarian/vegan diets n=12
Fad diets n=16
Gluten free (includes wheat free) n=21
Other plans n=37
Glycemic index =

Clean eating

Planning and preparing food n=29 n=38
Goals describing wherfood is eaten or not eaten/eating n=46 n=31
patterns

Breakfast n=24 n=1
Psychological aspects of eating n=31 n=16

General eating improvements* n=71 n=261
Other** n=9 n=6

*Goals making reference to unspecific eating for a specific outcomesdisease management) were coded as General Healthy Eating (lacks
specificity) (n=57 entries)
**|ncludes alternate/natural sweeteners, organic eating, adding/removing miscellaneous foods, avoiding allergens,ceatalg as n
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CHAPTER 6: THE WEB SITE-BASED EATRACKER ® MY GOALS FEATURE: A
QUALITATIVE EVALUATI ON

6.1 Introduction

Websitebased approaches offer promise for supporting goal setting and tracking;
however, few data are availablResearch trials have examined the effectiveness of websites
incorporatingsuchfeatures in research settings. For examyjtappa et a{37) found that
in adults who desired weight loss, those assigned to avée& website intervention that
includedshort and longterm goal setting as a component, ktstisticallysignificantly more
selfreported weight compared with waitlist controls. Howeveg, different nine month
intervention, Duncan et §B4) found nostatisticallysignificant differences in nutrition and
physical activity behaviour change in mid@dlged males randomized to a wg&mobile
based intervention with a goal setting and tracking component vs.absigaed to a similar
paperbased intervention; this study also found Hepelsof nonuseof the challenge (or goal
setting) feature With both research trials as well as the work presented in Chapter 5 reporting
high levels oinon-use of goal related features, more investigation into reasons for this
phenomena is warranted. Qualitative data may provide insight on this topic.

Unfortunately, to datdew qualitativedataon user experiences with these types of
features is avéble. Frensham et f160)examined perceptions of a step count goal setting
and tracking website in a small sample of cancer survivors (n=8). Although this study found
users can have positive experiences wWidse types of features, reflections based on the small
sample of cancer survivors, research setting and limited focus (step count goals only) may not
apply to other circumstances. Another qualitative study on goal setting with mobile apps
foundthat uses liked having opportunities to set their own goals with this fedfuie)

Qualitative data capturing experiences gedception®f individuals usinggoal setting and
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tracking toolsoutside of a research setjiis even mordimited; in addition, dietitian
perspectives with these supportéinsited.

AMy Goal so i s a f b€ treputable anthfeet¢ly avadable rautdtibre d t o
and physical activitgelfmonitoringwebsite, eaTracker (http://www.eatacker.ca/), in 2011
(described in Chapten5 Overall, AMy Goalso provides gui
behaviourbased goals, while allowing users the flexibility to set their own gaalso allows
users to track goal progress

Using qualitative on@n-one semistructured interviews with volunteer Ontario My
Goals users who were signed up for ERO motivational messaging, My Goal users from Alberta
who did not have accessERO motivational messaging, and ERO dietitigthe objetive of
this study was to document experiences and perceptions of goal setting, and the My Goals
feature, and obtain suggestions for modifying the feature to better support goal achievement.
Becauséntario users had access to a slightly different webeitgpared to other users (e.g.,
access to instructions on how to write SMART gaoatsprovide a more balanced perspective

on the My Goals feature, both users from Ontario and Alberta were included.

6.2Methods

The University of Waterloo Office of Reseeh Ethics providedpproval[Appendix 3;
all participants providedritten (in-person interviews) or verbal (telephone or online
interviews) informed consefppendix 5]. The COREQ checklig219)was used to dde
study reporting.

A convenience sampling technique that wagposeful was usdor this study(220).

For this thesis, purposeful sampling was defined as choosing individuals who met the inclusion
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criteriafor this study.Between June and December, 2013, My Goals users were invited to
participate in a onen-one semistructured interview via a peyp box on the eaTrack@r

website] Appendix 6] that providedstudy information and fields to leave contact infation,

if interested. Users were showntheqop box i f t lyearg of ageandb)hada) O1 9
set a goal in My Goals at least one month paiimat had beesubscribed to ERO messaging for

more than oa month (Ontario usersy b) had set a goal in My Goals at least one month prior
(Alberta users).Interested users were then contactethieyauthor of this thesisa email or

phone. Dietitians who worked @EROwere recruited from Novemb&013Decembef013

via email or pbne.

Ontario My Goals users, Alberta My Goals users, and ERO dietitians were interviewed
oneon-one (inperson, by telephone, or online (e.g., Skype® (Microsoft Corp, Redmond,
Washington, FaceTime® (Apple Inc., Cupertino, Califorjjiasing a semstrucured
interview protocol (similar, but separate for the three different groups) withenmed
guestions designed to addressshely objective$Appendix 7]. Clarifying and elaborating
probes were used to gather additional 22®) Various methods were used to condihet
oneon-one semsstructured interviews. #person interviews were done when possible,
however, phone or online interviews were used when individuals were located in geographical
areadar from the researcher, or were desired by the particigdtiiough phone interviews
cannot capture participant body language likpenson interview$221) these type of
interviews provide other advantagesg., help to relax participantd)ow broader geographic
representatiorpossiblyfacilitate comfort for individuals with stigmatizing conditions (e.g.,
morbid obesity) whichareoutlined in deptlelsewherg222, 223) Further, previous workas

suggestdthat phone interviews provide quality datdh similar resultsompared to ifperson
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interviews(222, 223) My Goals users were interviewed from J@@43Decembe013, and
dietitians in Decembe&2013. The project advisory team (ERO dietitians) provided feedback
on draft interview protocols prior to the study and subsequent changes were made. The first
few use participants were pilot tests; these participants were included in the study as no
changes were made to the interview prot@tdhis point Interviews continued until data
saturation was reacheshturation was considered reached wi@mew information was
obtained from interviewing additional participai@24)that would contribute to forming new
categorie®r sultategories All participants were provided with a stutBedbacKetter
following interviewcompletion Appendix 8]; user participants were also provided with a DC
cookbook as a thank you gift.

All interviews were conducted ke author of this thesia female MSc dietitian and
PhD studentvith research interests in electronic tools for nutrition and physical activity
behaviour changeho had taken a graduate qualitative research methods course and had no
relationship with participants prior to the intervieiwhe author was also very comtable
with websites and the Internethe author had also npteviouslyused the My Goaleature
or eaTracke® for personal reasorie ensure that no personal biases were included.
Participants did not know anything about the researcher except infonrpa¢sented in the
study invitation letterthe researcher did mention to participants that she was conducting an
independent evaluation of tfeature In-person interviews were conducted in local coffee
shops, university buildings, and libraries; ribey individuals were present at interviews
except unrelated individuals patronizing those locations. All interviews were r@eticled
with two digital voice recorderand notes were taken during the interviawthe interview

protocol form(220) no repeat interviews were conducted. Both descriptive and reflective
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field notes were taken following intervie 220, 225) Interviews weréranscribed verbatim
by a transcriptionistThe thesis authorerified transcript content against audio recordings and
made necessary corrections. Transcripts were not returned to participants and they were not
offered the opportunity to provide feedkabut they were advised to contact researchers if
they were interested in obtaining study results.

Content analysif226, 227)was used to analyze interview transcripts. NVivo Version
10 (QSR International, Doncaster, Australia) was used for data ana8estsions of pertinent
data were identified and coded inductivélg., without using any preconceived thedry)a
single coder (the author of this thesis) using the constant comparative r{g20pdBriefly,
this method involves identifying pieces of relevant data and labeling them (i.e., coding),
comparing these poes to one another to find patterns, and sorting the codes into larger and
fewer categories arglb-categorieg228) Memos were taken during the analysis process
(220). Codes from a&ubset of the data (~10% of transcripésjdcategoriesvere reviewedy
a second researchére@lth informatics professpto discuss any variations and come to

consensué221)

6.3 Results

As of December 18013, n=351 My Goals users had completed the recruitment pop
up box. Of those users, n=207 (n=103 from Ontario, n=104 from Alberta) were not interested
in participating, n=109 wanted to be asked again later, and n=32 (n=20 from OQmta&o,
from Alberta) were interested. In total, n=18 and n=5 users from Ontario and Alberta,
respectively, were successfully recruited and completed the interview; none of these

participants withdrew from the study following interview completion. Most pagicipants
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(n=21) were recruited via the payp box; however, n=2 emailéde researchatirectly. On
average, these interviews weremhutes52 seonds(range: 27minutes4 seondsto 81

minutes31 seondg and 44minutes46 seonds(range: 37minutes2 seondsto 52minutes52
seondy for Ontario and Alberta users, respectively. Nine female ERO dietitians were
approached to participate, and n=5 were successfully recruited and interviewed. On average,
these interviews were 88inutes10 seonds(range: 58ninutes49 secondsto 124minutesl1?
seonds.

Table 5 shows My Goals user demographics and interview methods; overall, 91.3%
were female and 56.5% were-3Q years of age Most participants had weight management
goals. Among those parti@pts, some reported weigtaglated comorbidities (e.g., type 2
diabetes, knee replacements, hypertension, high cholesterol), while others reported wanting to
Ashape upo for a special event (e.g., weddi n¢
managerant following breastfeeding discontinuation or maintaining healthy aging; one
participant mentioned her husband had diabetes. However, other participants were interested
in managinglifferentconditions (e.g., irritable bowel syndrome, osteoporosis)ispatrition
or general eating and physical activity behaviour improvements.

Alberta and Ontariosers reported learning about eaTrag@keia diverse channels
including health professional recommendation (e.g., dietitian, nurse practitioner), Internet
sarches, DC website, and other websites/newsletters/materials (e.g., Health Canada). Others
found it through school, workplace, weof-mouth, and a prdiabetes/diabetes group.

Participants were usually initially attracted to eaTra@kier food and actiity tracking.
Over 50% of Ontario users reported eaTragkers e fyaar oth€d reported use for

a few months, B monthsa n d weéeks. Over 50% of Alberta users reported eaTra®kese

88



for >1yea. Most participants reported that food and agtidita entry and feedback was the
main reason for use. Nevertheless, motivation to use eaTgasleex sometimes difficult and
having the time to enter information was sometimes a barrier. Most users described
intermittent use of eaTrack®r Some participants spoke about using the program for a
specific purpose (e.g., get a general idea of dietary intake, preparation for a special event) and
then stopping. However, a few users were diligent about recording all food and activity data
for exended periods (e.g., 2.5 months, ~2 years).

Most Ontario and Alberta participants who remembered how they found outthbout
My Goalsfeatureindicated they discovered it via exploring the eaTra®ksebsite. For
Ontario users, the amount of time that passed since setting their first goal in My Goals
varied; just under 50% these participants had been using itf®méhths others had been
using it for various amounts of time (i.e.yda, ~9-10 months 6 months ~5months and <1
month). For Alberta users, this amount of time also varied (i.e.,mi8ths ~5months ~2
months few weeks). Ondlbertauser did not recall having uséte My Goalsfeaturebefore.
Of note, obtaining concrete information about the time users first set goakhiwitbature
was difficult. MostOntario and Albertaisers mentioned that they did not tseMy Goals
featurefrequently and it appeared to be used far ddtesthanthefood and activity tracking
feature Many users also mentioned that they wantease, or should be using, thly Goals

feature more often.

6.3.1 Experiences and perceptions with goal setting and the My Goals feature
Categories describing user experiences and perceptions with goal setting and the My

Goals feature ardescribed below which includ&oal setting for nutrition and physical
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activity behaviour change: a beneficial yet challenging process, and My Goals feature: a
positive concept that needs functional improvements, which hadatagories including goal
seting and goal progress tracking. Findings from the three participant types (Ontario users,

Alberta users, and dietitians) were grouped together as they were similar.

6.3.1.1Goal setting for nutrition and physical activity behaviour change: a beneficiayet
challenging process

Both users and dietitians felt that goal use was beneficial and important, yet very
challenging. Some users had previous knowledge of goals and SMART goals from other
settings (e.g., workplace, coaching hockey, school, profeséiankground); however, others
had less knowledge.

In terms of benefits, users mentioned that goals provided focus and targets to work
towards. Dietitians also mentioned goals provided focus, were useful for helping individuals
in different situationsand were evidenebased. User quotes describing these findings are

presented below:

| 6m absolutely convinced you need to set ¢

wander aimlessly so |, uh, an old adage about plan your work and work your plan uh
| v@ always believed in. [Ontario user #1, Male7ly]

|l 6m a big believer in goal setting and t h:
and helps them figure out where theydre gc¢
came comebackandaleth so | think itds instrument al

[Alberta user #3, Female 510y]
Despite the benefits, several challenges were described. Difficulty sticking to goals
(including dealing with roadblocks and difficulties along the way) washbst frequent

challenge mentioned by users. They also identified fear of failure, setting goals that were too
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bi g, and needing to balance t hekusbhandgithal s wi t h

diabetes). The following user quotes describe sontigesk challenges:

|l know | have to be practical and goal set
problem is | know what | want but70] donodt
| know that goaketting is good and it helps you reach youalgbut then, for me |

know that I i ke I dondt want to set myself
|l i ke try to make a goal because | dondt we
19-30y]

Dietitians also felt goal use was challemgfor clients. Some dietitians felt that many
people had limited knowledge of quality goal setting (including SMART goals), and while they
knew what the desired outcomes were (e.g., weight loss), they did not know how to get there.
The following quoteliustrates these findings:

ctations or

épeople have big, hi e t
y dondét unders

[
well thatdés great, b
steps to get you to that big goal. [Dietitian]

h e
T @

6.31.2 My Goals feature: a positive concept that needs functional improvements
6.3.1.2.1Goal setting

Users generally began using the My Goals feature with sormdepeemined ideas
about their goals of interest (e.g., weight and/or disease managementdapgeilematic
behaviours). For some users, this was their first time setting these types of goals. Both users
and dietitians were happy that both readgde and writgyour-own goal setting options were
available.

Overall, users felt positively aboutagy-made goals (e.g., relevant content, provided a
starting point, achievable, practical, appropriate selection, goals already SMART) and found

them easy to set with the My Goals feature. Users frequently browseemeaeygoals;
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many reported these gsgrovided them with ideas and were helpful for choosing goals. The

following user describes her positive experience tdreadymade goals:

Well, actually, reading throughhe readymade goalk the one about not skipping

meals, |wasreallybadforhat . And it didndt even occur

important thing to change but it is. But when | read throughrdaeljsmadé goals

and saw it, | thought, | added it to my goals thinking that is something that | need to

address. [Alberta uséil, Female 3:60y]

Users also commented that readgde goals were useful for helping them write their
own goals. A few users also mentioned reathde goals helped them choose smaller and

manageable starting goals (e.g., avoiding second helpingsgdrafteetting larger weight loss

goals, and liked this focusThis finding is described in thellowing user quote:

Sowiththefeadyy-made goal s, things | i ke um il
VS. Al 6m goi ng t o &ppresaehiseally gooch dns And and t
without behavioral goal s, Il dondot thi

achieve. [Ontario user #3, Female;3&1y]

Dietitians also felt positively about such goals. For instance, they mentioned that
readymade goals provided guidance for users who may not know where to begin, covered
relevant topics, and provided actioriented goal setting guidance.

However, users reported some limitations of readyle goals, such as being restricted
to a fixed weely goal frequency (i.e., no goals with a daily completion timeframe), lack of
reference to specific nutrient amounts (e.g., 1000mg calcayy/dot being right for their
situation, and not including goals for specific conditions (e.g., diabetes). hoaddne user
reported not looking at readyade goals because there were too many choices available.
Further, a dietitian mentioned some reawlgde goals were possibly too difficult for some

users.However, one user reported that the reathde goals ere not hard enough.
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Although some users found the ability to write their own goals positive, they also
reported difficulties in setting these goals (e.g., goals not registering in the feature). Ontario
user #1 describes this difficulty below:

| found [the writeyourr-owngoa] f eature difficult to use a

persist with it. ltds probably easier thar
easierjusttogotothereadyades é [ Ont ari o70yyser #1, Mal e,
Dietitians reported hat t he goal #Afrequencyo and fAspe

for users. Poor quality write your own goals (e.g., not healthy, such as aiming to lose 20lbs in
one month; being too general; and not SMART), having too many goals, and having multiple
goals in one statememtere also concerns reported in dietitian interviews.

Ontario users had access to SMART goal instructions via a hoverbox, however, they
did not report direct use of this information when writing their own goals. However, in
general, users felt that having instructions (or hypothetical instructions in théoc#sberta
users) was positive. Dietitiaa¢so felt positively about theontentof these instructions
Although, most dietitians reported concerns about the visibility of instructions, one dietitian
felt that hiding instructions this way decreasezbpage clutter.

Users also reported some other concerns with goal setting using My Goals. One user in
particular expected My Goals would be able to use already entered ea®rdek&i(e.g.,
food, activity, body weight) to provide goal setting guidaniceaddition, concerns such as the
current feature not allowing users to establish a baseline value, or to set a series of smaller
progressive goals to achieve a larger goal (e.g., weight loss) were also reported. Some of these
concerns are outlined in tialowing user quotes:

Um, | thought maybeMly Goalg would tell me more of like uh where |, what weight |

want to be at. How do | get there? Um, is that kind of realistic? [Alberta user #4,
Female 3150y]
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€ thereds no feature bowthémegoiongatyo el
going to do to achieve that particular goe:
something | do when | 0m setting a goal i s .
to going to do to achieve that particulargaah d her eds my | ittl e, de

milestones as | go along. [Alberta user #3, Femal&,(y1
6.3.1.2.2Goal progresstracking

Most users were not tracking their goals with the My Goals Tracker. A major reason
for limited goal tracking was that usewere unsure how to track goal progress and many had
never previously seen the My Goals Tracker. One reason users did not see the My Goals
Tracker was because a website introduction v{gdoch can be removed by the user if
desired)placed the trackdurther down the Dashboard webpage. Users also reported
difficulties in finding goal tracking instructions, being uncertain about th@tracker works,
and technical glitches. However, some users reported viewing their goals in My Goals
periodically (raange: every log in to every few weeks) which worked as a reminder and
provided opportunities for reflection, and/or accountability checking. User quotes describing
their lack of familiarity with the My Goals Tracker are presented below:

So it 6s haughmersdo soansthintaighy t o record somet hing
really sure what that is. [Ontario user #17, Female/®j

| had only really noticed\ly Goals Trackdrwhen uh chatting with you today.
[Ontario user #14, Female, -30y]

| 6 ve [kiageanthelMyg @oals and like reminding myself of my goals and stuff but

| di dndt e MyeQoalsnTmtkdrieiere was therd. [Ontario user #6, Female,

19-30y]

Users also expressed concerns about tracking categories, buttons, and function. They
felt that the current My Goals Tracker <categc¢

usefulness as the numerical degree of goal achievement was not captured. Another concern

was that goal tracking timing was limiting and difficult to use (eapturing information
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infrequently, such as weekly; the tracker being available before the relevant time period was
finished and the user not being ready to record). They also disliked that goals disappeared
from the My Goals Tracker after tracking. Trackocation preferences were mixed; some
users felt it was fine on the Dashboard, while others felt it should be on the My Goals
webpage. Dietitians also reported concerns surrounding tracking options (e.g., no option to
revise goals if inappropriate) attker aesthetics (e.g., goal progress tracking buttons are
currently larger than the goal text itself in the tracker), goals disappearing from the My Goals
Tracker after logging tracking information, and a disconnect between the My Goals webpage
(where uses set goals and view history), and My Goals Tracker (which is located on the
Dashboard webpage).

Lack of feedback or interactivity provided following My Goals Tracker use (e.g., no
personalized feedback, no encouragement provided for tracking datalsavasnentioned
concernby users. The following quote explains this finding:

Wel | I dondot know if I, personally, wel/

| 6m hoping if | c¢clicked on Met Goal that

five, [first name of participajt uh Way to go! Look at that! You wanted to lose 40

pounds, you lost 40 pounds. [Ontaniger #.3, Female, 57 0y]

The topic of data entry and tracking was also mentioned by users and dietitians.
Although one dietitianrad one user felt that goal tracking with the My Goals feature was
easier than completing food records, challenges, such as having too many places to enter data
in eaTracke®, and difficulty/forgetting to enter data in the My Goals feature itself were
repoted by users. Quotes for both of these perspectives are presented below:

Well, |, personally | find it a bit onerous to do tracking of food intake, but | think that

the goals are important and it may not be as onerous; it might be choose a breakfast that

has three f ood repording goals withdet having totcdmgpletd asfood
record a lot easier than typing in everything that you had for breakfast. [Dietitian]
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But I 6m finding now itdéds getting ktow@ me a |
we | i ke the easy quiz, |l etds go, bang, put
little concerned how, you know how many things | have to do here as far as entering
data. [Ontario user #7, Female;BQy]
Users reported limited use and expece with the My Success and Manage My Goals
sections of the feature (note: these sections are linked to the My Goals tracker and allows goal
progress history to be viewed if tracked using the My Goals Tracker), although some reported
liking the concept.Like the My Goals Tracker, many users had not noticed or explored this

section of the website; Ontario user #4 describes this finding:

|l guess | just noticed it when | was |i ke
there was like the history featuf®ntario user #4, Female, -BQy]

Users reported technical concerns and feeling confused about data presented in these
sections. Some dietitians also mentioned that they thought it may be confusing for users to go
to these sections to view goal progré@gormation; however, they liked the concept. They
also felt these sections could present historical data more clearly and effectively than it

currently did.

6.3.2Participant recommendations forfuture tools

Overall, both users and dietitians felt My Goals would be more helpful if it were
revised and addressed the identified limitatioRsdings from all three participant types were
grouped together because they were simiRatticipant recommendations fine My Goals
feature and other future goal setting and tracking toolswarenarized ifTable 6.

Some users suggested having a more prominent presence of My Goals on the
eaTracke® website. Pojups or prompts (e.g., upon website entry, following food a

activity data entry), less segregation of My Goals from other eaT@aamnponents, and
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enhancing visibility of My Goals within eaTrack&were suggested. The following quotes
illustrate this finding:

Something that brings those goals to the forefrpot know remember, you know

these are some of the things that you want tofatet hame of participait you want

achieve this. You know something connecting, pulling it out ah instead of keeping it in

t he background bec audediffecent dategorieg antd soiot  al | ¢

and just thinking about it that way. [Ontario user #7, Femalé(y]l

Um, use, use of prompts would be good. Yeah and that would be like my number one

t hing. Kinda have to force yleywaniotbdi answe

|l i ke, you know how you kind of get that pc

this today?0 That would be really useful f

user #4, Female, 130y]

Goal setting enhancements were also satggl by both users and dietitians. These
enhancements were recommended at the time of first setting goals and later to help make goal
adjustments. They suggestadl providing automatic goal suggestions based on user entered
data (e.g., food, physicat@vity, age, sex, weight, goals); b) providing more information on
proper goal setting to help avoid common errors made by individuals new to this process,
including emphasizing the selection of realistic goals, giving information about what
constitutes &ealthy beverage or meal, and presenting goal setting guidance for different
circumstances (e.g., diabetes, heart healthy, individuals already eating healthy); c) offering
more readymade goals, including those for special circumstances and allowiabilitye to
edit readymade goal quantities (e.g., the target serving number to make the goal easier or more
difficult) and frequency (e.g., choose daily, weekly etc.); d) making available more assistance
with setting SMART goals, e.g., incorporating SMARGagidetectors, fillable forms to
document each individual SMART component, and more visible presence of SMART goal

instructions (e.g., pepp boxes); e) linking proximal goals and distal goals (including more

direct linkages with eaTrack®rMy Motivations) e) having options to revise or defer goals;
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and f) clarifying the frequency aspect. Another suggestion was making the goal setting area
more exciting and fun (e.g., adding pictures). The following quotes describe some of these
goal setting enhancemesuggestions:

eif it suggested another related goal , ri ¢
ate a dark green vegetable every day this week, right, so that was my thing, that was my
goal. Um, you know, maybe my next goal would paysé uh justif there was a

suggestion of another related goal, right? Because one of theitrangsl think this is

part of what would happen if | was working with a dietitian coachthat um he or she

would be able to help me decide what might be a next um jagie goal, right.

[Ontario user #17, Female, §Dy]

Just thinking, 1 &6dm 55. Um, that maybe the
some of those goals atgrgeted? Um, that, you know, as a woman in menopause, that
you know maybe, there is a recommdation based on my age that certain other goals
might come up. [Ontario user #18, Female,/BY]
But what really kind of cool would be abl ¢
analyzer so that you can push a button, put the, hit this buttanands ay s, your g
too vague or you donét have this on there.
how are you going to measure this and does that make sense like. [Alberta user #3,
Female, 5170y]
It would be nice if there was something built muyknow like a message based on what
kind of text that they put in or component
before submitting it otherwise it defeats the purpose of trying to help people learn what
a SMART goal is. [Dietitian]
Users and igtitians also suggested enhancements to goal progress tracking and
reporting, such as a) documenting the degree of goal achievement, b) enabling view of goal
progress (including long term) graphically, ¢) adding a comments log to explain goal progress,
d) allowing export of goal progress data (e.g., to spreadsheet software, blogs), and e)
permitting progress tracking via emailERO motivationamessages. Users also expressed

interest in using entered food and activity data to automatically track goal progress. Quotes

describing suggestions for goal tracking are presented below:
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Just maybe set it up sO0 wesoc,anwe ncsatne aadc toufa
mark what our progress is. | think that would be really really motivational for me to see
that vs. just kind of arbitraril y-50aying i

And, and and then comment section. Why did you ngp keerself to your goal or
why did it, did it go well, but you can make your own little mememos. You know, it

doesndét have to be a long, it 1t can be, \
know. To make a comment why, why things happenedtdfi user #9, Female, 51
70y]

eif there was some way of generating a a )
progress over a longer period of time that would be great. [Ontario user #1, Male, 51
70y]
In addition, goal achievement rewards were alsg@ssigd by users and a dietitian; for
instance, virtual rewards (e.g., gold and silver stars, icons to celebrate success), and reward
coupons (e.g., for sports activities). Ontario user #9 describes this suggestion:
| mean the games that people play on poters and how that works and why they get
addicted to it is these little rewards. So if there are little rewards in there. Even with the
stupid star system. | mean, itbdés strange |
[Ontariouser #, Female, 5170y]
Automated personalized feedback based on entered progress data was another
suggestion put forward by users. Some suggestions for this feedback included tips, ideas for
what to do tomorrow, encouragement messages, prompts to call ERO for assistamee or
evaluate goals when there was poor achievement, and reminders to set new goals when a
current goal has been achieved. User quotes highlight this finding:
Yeah, | guess because of the business of 1
goandbok at, O6Okay, what have | been doingbd

to be able to have thatdusé spoonfed to me would be lovelydughg [Ontario 18,
Female, 5170y]

Letdébs say | put in five c¢hocobuasomethibgpr s an
was automatically |ike 6Do you recognize \
about it for tomorrow because your goalisnotamm nduci ve t o t his. & E
l ecture; not a. i rememberfaurgoal B, ydimewcfdr u a | poi nt

tomorrow this is what we recommend. [Ontario user #7, FemaiéQ$|L
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Further users and dietitians suggested that having access to such tools via a mobile app

would be something desired and important to consider in the future.

6.4 Discussion

This resarchwas timely as goal setting commonlyrecommendedbr helping
individuals improve nutrition and activityehaviourg195-198) websites are commonly used
to support behaviour change; and there is a current emphasis within public health to improve
these behaviours to decrease chronic disease burden. Although users in this study reported
some challenges with the studied featthes work provide valuableinsight into user needs
and alsssuggestions fotuture directions that could be pursued to improseof and
adherencéo website-based goal setting and tracking features. Eysen(@®¢lsuggestd in his
cl assic paper o nthatunderst@aridingweasoms foAdttritionifrom ebealth
tool use is important to help move this area forwartis study adds to the body of literature
on this topic.

In general, interviewedsers were enthusiastic about goal setting and felt this was an
important tebnique to facilitate nutritioand physical activity behaviour chandearticipants
from this studyalsoliked the flexibility to choose their own goals, a finding supportecby t
research of Fukuoka et @3), in which some users did not like fixed system set goals.
However, even these enthusiastic volunteers frequently reported difficulties sticking with their
goals and challenges wrig quality goals. User difficulty setting quality goals is consistent
with previous researd#2-44, 167) Users did howevdind the readymade goal$elpful
which is promising as these goals are behaviour based, follow the SMART criteria and help

encourage users to set quality goals. Continuing to use these types of goals in future online

100



goal setting tools would therefore beasunendedas well as offeringafeguards and
checkpoints (e.g., SMART goal detectadisensure that appropriate goals are chosen by
individuals, including those who may prefer to write their owmaddition, as mentioned in
the previous chapter, addiag online component that would allow users to work through
facilitators and barriers to meeting their gdaltowing goal settingvould be a possible useful
addition to these types of features.

Usersin this studyreported that th#&ly Goalsfeaturewasused less often and less
confidently than food and activity tracking. Limited and variable use of website features for
nutrition and physical activitypehaviour change inaturalisticsettings has been reported
elsewhere. For example, Binks e{H85) found that only small fractions of users had
interacted with different SparkPeofl€éa United Statesbased healthy living website with
several features including diet tracking and social support via the user comynmatigite
componentsnd that this varied depending on the featierheijden et al141)found that
only ~10% of users accessed their module based headtight and lifestyle website
intervention more thaance. Kaipainen et #139)also found that only 25% of users had used
an online Mindless Eating Challenge beyond registration. Also, Nevél&&)| found that
only 35% and 30% afses who signed up for 12 and 52 week subscriptions for a weight loss
website, respectively, were active users at the end of their subscription time. User
characteristics can statisticaffignificantly predict website usas mentioné previously in this
thesis but results have varied; limited time available is another important barrier (52,
157) Furtherperceived attributes of innovatisfrom the Diffusion of Innovationg68)

frameworkare another factor can also explain usseisiors to adopt an innovation and

Eysenbacl{56) hassuggestdthattheseattributescan alsaa f f ect an i1 ndi vi dual
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continue or discontinuese of ehealtmnovatiors in the confirmation stage of the Innovation
Decision ProcessFurther each component of the webkas different attributes which could
also differentially affecadoption as well asontinuance or discontinuanoéuse Three
attributes in particularelative advantagecompatibilityandcomplexity(all defined in Chapter
2), appeared to be factorfexting My Goalsfeature use For relative advantagealthough
some patrticipants did feel this tool provided an advantage as it helped them to sahdoals
was something they did not have befdhe benefits from using this tool did not appear to be
obvious for some and was a reason for limited Us& compatibility, although the My Goals
feature was compatible with user beliefs that goals are important for nutrition and physical
activity behaviour changspmeusers felt that the innovation did nabpide them with
adequate assistanagth goalsto meet their needsnd therefore affected usEor complexity
goal tracking was something that was particularly complex for My Goals arsgistrongly
affected use In naturalisticsettings without extesive inperson user training and support,
complexitymay be especially important as users may not have the motivation, patience,
background, and support (or may give up more easily) to continue attempting to use an
innovation perceived to be complex congzhto use of the same innovation in a supportive
research setting.

To enhance wedite-based goal setting and tracking features forougside of a
research trial settingeveral suggestions were providgdparticipantdo consider in the
future. Of rote, users frequently emphasized that these features should be more interactive by
including aspects such as prompting users to set goals, providing goal choice guidance based
on user informationg.g, food, exercise, goal, weight, demographics, actitigalth

condition), prompting goal tracking, and giving feedbbakedn goal progress. Automation
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also seemed important. Including these types of features to help motivate and engage
individuals and may be especially importanhaturalisticsettings. Similar results have also
been found in other studies. For example, Fukuoka(&B8afound in users of a pedometer
mobile phoneébased intervention, that receiving instant feedback on step countatedtiv
them to keep using the program and change behawwalsite-based features that have more
prompting may encourage use of any different website features present such asrtlatgdal
options with eaTrack@&. Also, having prompts may be especidglpful in addressing
challenges, like sticking to goals.

Participants from this and other studies have indicated a desire for data progress
presentation in a visual graphical forn(a8, 166, 170, 174)As well, a few participants
mentioned that rewards for goal achievement would be motivational, though in one study of
mobile apps, virtual rewards (e.g., ribbons) were motivating for physicaitadi@haviour
change in some users, but not oti{@@8). One possible reason for the poor response was that
users knew when they were getting a reward and were not surfiré&sd

A strength of this research was thatasable to recruit a variety of participants from
Ontario and Alberta. Another strength was recruiting users outside of a research trial setting,
since user experiences, perspectives, and feedbaalunalistic settingsnay differ from
research trial participants with substantial support and this is how ultimately such tools would
be used. In addition, rigorous qualitative methodologies were used (e.g., sampling to data
saturation, review of coding amesults by a second researcher, interviewing different groups
including users and dietitians). Lastly, this study exteimdsearch of user experiences with

websites through the focus ordepth understanding of the goal setting/tracking component.
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Limitations include the use of volunteer participants who were perhaps more motivated
about eaTrack@& compared to other users. Indeed, eaTr&kesers who had not uséue
My Goalsfeaturewere not interviewed, yet their input would help to understarsbresafor
not accessing this feature. In addition, participants were primarily femabdlanete less
than71years of agemales and older adults may have different needs. This study also focused
on a website version of the My Goals feature which allahat was available when the study
occurred. However, recently, an eaTragketobi | e app for i OSE and An
encompassing mobileversion of theMy Goals feature was released. Interviewed participants
had expressed a desire for an eaTra@kaobileapp; evaluation should now extend to this

mobile platform.

6.5Conclusion

Welsite-based goal setting and tracking features represent important adjuncts to food
and activity seHmonitoring to help facilitate behaviour improvements. This unique r&sear
capturedhaturalisticuser and dietitian experiences, perspectives and recommendations for goal
setting and tracking features within vegie-based tools. These findings have implications for
professionals looking to develop, and support individualsgusiese types of features. For
future tools, it is essential that enders, healtpbrofessionalsandinformation technology

professionals are involved throughout the development and evaluation process.
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Table 5: eaTracke® My Goalsfeatureuserparticipant demographics and interview method
Ontario (n=18) Alberta (n=5)
Sex
Female 16 (88.9%) 5 (100%)
Male 2 (11.1%) 0 (0%)
Age (years)
19-30 3 (16.7%) 0 (0%)
31-50 5 (27.8%) 2 (40.0%)
51-70 10 (55.6%) 3 (60.0%)
Interview method
In-person 8 (44.4%) 3 (60.0%)
Telephone 8 (44.4%) 1 (20.0%)
Online voice only (Skype® 2 (11.1%) 0 (0%)
Onlinevideo(FaceTim®) 0 (0%) 1 (20.0%)
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Table 6. Participant recommendations for @l racker@My Goalsfeatureand future goal
setting and tracking tools

T
T
)

More prominent presence of My Goals on the eaTracker® website

Popups or prompts
Less segregation of My Goals from other eaTracker® components
Enhane visibility of My Goals within eaTracker®

T

T
T

= =4

E ]

Goal settingenhancements

Automatic goal suggestions based on user entered data (e.g., food, activity,
demographics

More information on proper goal settigg., choosingealistic goaly
Goalsetting guidance for different circumstances (e.g., diabetes, heartyhealth
individuals already eating healthy)

More readymade goals

Ability to edit readymade goalge.qg., the target serving number to make the goa
easier or more difficulfrequency (e.g.ability to choose daily, weekly etg.)
More assistance with setting/8RT goals(e.g., incorporating SMART goal
detectors, fillable forms to document each individual SMART compoiremease
visibility of SMART goal instructions

Link proximal and distal goals

Options to revise or defer goals

Clarify the frequency aspect

Fun and excitingjoal setting areée.g., adding pictures)

Go

Q

E N

| progress tracking enhancements

Ability to documentthe degree of goal achievement

Allow users to ¥ew goal progress graphically

Allow users to add comments to document reasonsof@pgogress

Allow goal progress data be exportede.g., to spreadsheet software, blogs)
Ability to track goals vi@mailed ERO motivational messages

Use entered food and activity data to automatically track goal progress

T
)

Rewards

Virtual rewards (e.ggold and silver stars, icons to celebrate success)
Reward coupons (e.g., for sports activities)

T
T
T
T
)

Automated personalized feedback based on entered progress data

Tips

Ideas for what to do tomorrow

Encouragement messages

Prompts to call ERO for assistanceeamiprogress is poor
Reminders to set new goals whamrent goahasbeen achieved

Mobile app access
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CHAPTER 7: A QUALITATIVE EVALUA TION OF MESSAGING AN D CONTACT
CENTRE DIETITIAN ACC ESS AS ADJUNCT SUPPM®TS FORUSERS OFTHE
WEBSITE-BASED EATRACKER ® MY GOALS FEATURE

7.1Introduction

Althoughwebsitebasednterventionshave been shown support positive chandeo,
24, 72) poor adherendeas been found to m®mmonwhen these tools as used as part of
researchrials (34, 86, 87, 90andwhen used outside of a research environr{ie3t, 136,

139, 141) Adding adjunctsupportgo websitebased interventionspecifically messaging
(e.g., emailsj96-98, 229, 230and professional assistan@&9, 84, 100102), to increase their
effectivenes$as generated interest.

Despite the simplicity of adding email messaging to wellsted interventions,
previousstudies have seen disappointing outcomes including only miodesases in website
visits/logins(96-98), and limited impact on behaviouia30) Message contertiming (97),
andhigh email volume (96, 98)have previously been noted as concerns and/or factors that
may affect use; however, few data awilable. Qualitatve data from the user perspective has
the potential to provide insight into reasons for limited response and effectioéiiesse
types of messagebowever, to da& few data are available.

Previous studies of adding professional support, whethgerison, by telephone or
electronically havefound tis may increase interventiaffectivenes$59, 100, 101and
website us€84), though problems have again been reported. Issues inclugmrtaipation
(102), higher study withdrawal rates and no better weightdassomeg84). Previous
gualitative work has examined user perspectives of nurse support calls alongside use of an
online weight los$ool (231) however, use of professional support alongside website

interventionsusedoutside of research trial environments has not been studapth using
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gualitative methods.

eaTiacke® is a popular freely available nutrition and physical activity behavielir s
monitoringwebsite i n 2011, t he A My (dEsorindd gChapferdpat ur e was
With knowledge that setting and working towards goals can be {d2gh), in late 2012,
additional optionafree adjunct supports were provided BRROfor Ontario, Canada residents
for use alongside the My Goals feature. The two optional supports provided by ERO included:
a) opportunity to interact with ERO contact centrditigas via tolHree call/email to obtain
goaltrelated assistance (either setting or working towards goals) and, b) Eisk(itence)
email and eaTrack@rdelivered motivatioal messages (~weekly) regardigogls
subscribable via eaTrack®f{Appendix2]. Messages were usually goal specific (e.g., tips,
recipes, website links) for reagiyade goals and generic (e.g., reminders to login to
eaTracke®, contact ERO) for writgour own goals. These supports were advertised on the
eaTracke® website for Ontao users as well as on the ERO website; users could sign up for
messaging via the eaTrac&ewebsite.

Conducting qualitative interviews with users of the My Géaddureon such adjunct
supportgi.e., ERO motivational messaging, ERO contact centrdidiesupportprovided an
ideal opportunity to understand usaiperiences and perceptions of saapportsvhen used
outside of a research trial environmefualitative researcbanprovide information on what
works,what does not work, explain reasdasuse or noruse and to provide suggestions to
strengthen these types of supports in the future so that users can have morenginccess
meetng their goals This type of information cannot be obtained using atbsearchmethods.
Using qualitative ne-on-one semsstructured interviews with Ontario My Goals users who

were signed up for ERO motivational messaging, My Goal users from Alberta without access
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to ERO motivational messaging, and ERO dietitidims,objective of this research was
documenexperiences with and perceptions of the ERO motivational messaging and the
opportunity to speak with an ERO dietitian, and working with clients who are using the My
Goal feature (dietitians onlgs well ago obtain suggestions for modifying 8eesuppogto
better support goal achievemefusers fromAlberta werealsochosen to provide perspective
on whether these types of supports would be hefpfiuhemto better achieve their goals with

the My Goaldeature Theyalsoacted as a nemtervention omparison group.

7.2Methods
The methods for this study are the samthasepresented in Chapter 6. Please refer to

section 6.2 for the methodsedfor this study.

7.3Results
Information aboutecruitment, participant demographics aharacteristicsand
interview lengths presented in sectidh3. Since there were similar qualitative findings
across the three participant types (Ontario users, Alberta users, and ERO dietitians) they were

grouped together.

7.3.1 ERO messaging
7.3.1.1Experiences and perceptions of ERO messaging
7.3.1.1.1Current messageontent
In general, participants (both users and dietitians) felt the brief current message length

was appropriate and one message/goal/week was found to be satisfactory. Thésowere a
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generally enthusiastic about gegdecific messagine.g., goalspecific tips) the following

user describes this finding:
| think that um some of them are very um easily attainable um tips. Um. Like instead of
doing 30 minutes at a time, do 10 minuialk intervals three times a day. | think that is
that is really, really smart. Um. Great ways to make someetienieabout different
ways to achieve their goals. [Ontario user #5, Femal®0§1

However, sometimes content was considered inapprojeaie tip to eat a food they avoid)

or felt to be boring if they already had healthy eating knowledge. Fegoakspecific

messages, a few participants mentioned they were positive, provided reminders of goals, and

pointedthemwhere to obtain furtheassistance; however, generally participantstifielse non

goal specifianessages were too general, and unhelpFile following user quote describes

this finding:
Like | got some in, that was one of my first on€sal] EatRight Ontariotolf r e €] at é
aad some of them | just haveno6t opened all
really useful. | didndét, guess | thought

concerned. [Ontario user #14, Female58/]
Also, users disliked repeatedly receryimessages with the similar content. Finally, in
dietitian interviews only, a concern was raised about sending messages with positive content

for poor quality writeyour own goals.

7.3.1.1.2Current messagelelivery
Most interviewed Ontario users repsa receiving emailed motivational messages.
Several Ontario users found emailed messages to be good reminders (e.g., of goals, to log into
eaTracke®) and allowed them to obtain content, if and when they did not log into
eaTracke®. The following Ontan user was very happy about email motivational message

delivery:
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| mean, that is a valuable tookferring to email messagje me. Being reminded,

saying oh, yeah hereds the eaTracker remi:H
setting goals for me. &t interfering in my existence but allow, just reminding me of
something | said | 6d -&hg. [ Ontario user #2,

However, concerns were reported, including high email volumes in general, having to make a
conscious effort to open messages, not having enough time to interact with messages, and
messages being easy to delete without awareness of content. @mtat®, userssometimes
reported not reading messages and not recalling email message content or design, no longer
opening messages after finding them not useful (especially for generic messages), and message
discontinuation due to high email voluniagyeneral Some of these thoughts are described in
the following user quote:
|l just get so many emails that, and | don:¢
from eaTracker, but from in general, I dor
most of them. [Otario user #16, Female, EDy]
Further, a dietitian mentionedessages could becomeo st vi a Gmai | E ( Googl ¢
Mountain View,California) inbox tabs.
Opinions on the email message layout itself varied. Some participants were satisfied
with messageéesign as is, the clear email message subject line EatRight Gntario and
Your Goals- We are heretohelpca)nd s ome reported | iking Aquic
email message (e.g., to access more information, log into eaT@ackéoncerns abadormat
included small font size, repetition of the tip in other email sections, including excess white
space, and messages not being matslacefriendly. Participants also had difficulties finding
the goal and tip within the content of some messaghbsre were also mixed comments on a

specific motivational image depicting a group cheering individuals embedded in all emailed

motivational messages; although wiéked by some participants, others did not
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understand/like the image and felt that thecpss of incorporating images in emails may not
be appropriate for all users.

A few Ontario users reported message access via eaTeagkdrsome users preferred
this access route over email. However, during the interview, some users had to be guided on
how to access messages via eaTr&kdn addition, some users found eaTra@karessage
access cumbersome (e.g., hidden location, conscious effort needed to retrieve messages).
Some users were also unclear regarding when the message service ends,fraqesagy

and timing.

7.3.1.2Suggestions foimprovement
7.3.1.2.1Messagecontent
Some participants (especially wrigeur own goal message users) suggested moving
away from generic messages towards those that are varied and contain practsjadgaal
content (e.g., recipes, new ideas to meet goals). Other suggestions were numerous, such as tips
from reatlife relatable people, content about psychological aspects of eating, general
motivational tips (e. g. , levast pictureyand videos(e.g., bi t ¢ ¢
recipes), and changing messages periodically. The following user quote describes wanting
messages from relatable people:
él think if there was |ike a motivational
example like vin 0 6 s |, has a similar | ifestyle and ||
like how they reach their goal kind of thing to motivate people. [Ontario user #12,
Female, 1980y]
Participants also suggested providing messages with tailored personalizedieedbac

(including those based on entered eaTra®ldata)(e.g., suggesting next goal, congratulatory

messages for goal achievement, identifying how far they have made it towards their goal)
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Some felt this information would be more useful than current tadgeidymade goal
messages. The following user quote describes this suggestion:
So for example, if | put in a goal that um | want to lose ah ten pounds or five pounds or
however many pounds f odateoftweddingawveryspeaié s we d
goal with you know a specific amount of weight, a specific timeframe um | | think | can
put that in as a custom goal but it would be great if the messaging said you know, uh
youdve got two more weeks, you know, you
there; like that kind of very specific feedback | think would be helpful. [Ontario user
#11, Female, 350y]
I n addition, one user proposed putting the cl
suggested having reminder messages, e.g.,tocomplete f er ent tasks (e. g. ,
tracking?, 0 AHave you done your exercises?0)
suggested that writgour own goal messages could provide personalized education
surrounding goal setting (e.g., emphasiathgosing realistic goals if the goal was unrealistic,
suggesting breaking a single goal statement with several goals into multiple single goals,
emphasize using smaller goals to reach an end goal, such as alegsghtget). The
following dietitian quote describes this suggestion:
égoals that areno6t healthyé Li ke o601 want
sending themrhessaggdike [paus¢ you know, 6l et us know ho
and ¢é apauté i tiblse [ bdokay wel |l Thaighoeaggodu s houl
goal to start withédéd you know, theredbds sor
say like you mightwanttqppus¢ try a more realistic goal é
7.3.1.2.2Messagedelivery
Participants provided several suggestionsmorove message delivery. Variable
preferences surrouimdy ideal message frequency that ranfyeth one message total/week (to

decrease email volume, less overwhelming) to one message/day, to letting the user to choose

message frequency were reportedrtiBlpants also suggested more clarity surrounding
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message delivery and frequency, random message delivery times, and options to easily stop
email messages.

Enhancing eaTrack@message delivery was another suggestion. Such enhancements
includedmore obvous message delivery at eaTra@@oint of entry (i.e., Dashboard), such
as having message corners, message bands, blinking messages, positioning messages at the top
of the webpage. The following Ontario user describes this finding:

So it would be nicéo have, if there is a message really there that would blink or so at

you. Yeah, just. On theMebpage the user first sees after logging into eaTrackeit

blinks you have a message. Because, because the, now you have to go through to it and

sort of itit it depends on your choice to, to go there, right. So, so a little blink would be

nice. [Ontario user #9, Female,-3Qy]

In addition, some participants desired having gekdted personalized feedback
messaging immediately available following datdre.

Email message enhancements were also desired, including making the goal and the tip
stand out more clearly in the email (e.g., bigger text size), putting the date the goal was set in
the email, having links to relevant commaodity groups (e.g., daagyzers), having the goal
included in the email subject line, and providing options for goal tracking directly in the email.

Mobile device messaging and friendly emails were also suggested; the following participant

guote describes this suggestion:

Now, | doné6ét have a Smartphone, so | think
Smartphone, an iPad, whatever, having that come to me a few times of tpawsd [
as a reminder of what l 6m striving for, f
lose40 pounds and uh eaTracker has this little motivational message that comes
acrosse But i1if | had something come in t

day as a reminder, so if you had a Smartphone, popping up, | think that would be great.
[Ontaiio user #13, Female, 510y]
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In addition, several participants suggested including relevant images (e.g., recipes,
foods related to the goal, logos) in emailed messages, while appreciating that not everyone may

be able to access them.

7.3.2ERO dietitian assistance
7.3.2.1 Experiences and perceptions of ERO dietitian assistance and suggestions for
improvement

In spite of having access to ERO dietitian services by pandemail identified in
both the motivational messaging and on the eaTr&@ckabsite none of the interviewed
participants from Ontario who had set goals using My Goals reported accessing this assistance.
Further, dietitians reported few to no encounters with individuals seeking this assistance, but
noted such data is not formally capturddespite enthusiasm about goal setting, and frequent
use of this technique with clients, even ERO dietitians reported infrequently recommending
My Goals toclients ranging from none, to a handful of callers over the past year, to one
time/week. Explar#ons for this choice reported by some dietitian participants was that My
Goals was out of their normal routine and not on top of mind.

Although some interviewed individuals from Ontario who had set goals thehdgy
Goalsfeaturewere aware that ERO digans could provide goal assistance, they showed lack
of knowledge, and/or confusion about this service. This encompassed uncertainty about how
this service works, how often they can call, cost, whether referrals are required, whether ERO
is open in theevening, who can access the service; there was also uncertainty about whether
ERO dietitians could provide geetlated assistance or were available for assistance with

nutrition questions only. The following user quotes illustrate this finding:
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Yeah, Ih a v e n 6 ERO distigad sefvidewithin the context of My Goals. But |

I i ke, |l contacted a dietitian through Eat
actually know that, that you could talk with them regarding your goals. [Ontario user

#4, Female, 180y]

I think that it wasnot clear to me that I
without being charged for it. [Ontario user #11, Female;3/]

Further, they also mentioned being unsure of how to ask dietitians fastistance (as
mentioned by the following Ontario user: dal |
really what | woul d s ay304),whaDtype ef assistances er # 1 2,
dietitians can provide with goals, and whether dietit@ars provide assistance with physical

activity goals.

Dietitians were also asked for their thoughts on the apparent lack of use. Some of the
reasons mentioned were users not knowing what to ask or the possible benefits. Further, user
confusion betweed i f f er ent DC channels to access dietdi
eaTrackei My Coach, 6 ERO) was also evident. Bot 'l
there were limitations with eaTraclk&website advertisement for this service (e.g.weag
type of support provided not mentioned, lack of explanation about linkage between dietitian
support andhe My Goalsfeature notice of service not prominently displayed) and inadequate
advertisement of this service in motivational messaging. Thaafioly user quote describes
concerns about service advertising:

éwhen you go onto My Goal page, it doesnot

on the lefthand side, get answers to your nutrition and healthy eating, call the people,

blah, blah, blahwebsite, but nowhere is this website really telling you how you can tie

everything in... [Ontario user #13, Female;58ly]

Participants recommended addressing these concerns and also provided specific

suggestions such as displaying advertisements afERO dietitian service in prominent

website areas. Other suggested venues to advertise ea®rackkthe range of service
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options included social media, grocery stores, media campaigns, and health professional
conferences. Of interest, many, but albt Ontario users were enthusiastic about future use of
this service once they understood it better and Alberta users were enthusiastic about accessing
a similar service when told about it. The following user quotes illustrate these findings:
lliketha because yet again, youodre bringing a
progr am. Il think itdés really, really very
live body. Um. Things are far too automated nowadays and you lose that personal
engagemet. So to be able to have that personal engagement, | | | think would assist
people, or does assist people, in moving moving forward. [Ontario user #13, Female,
31-50y]
| would love that. If just to answer questions about, you know, | read in a paper or |
read in a magazine about bananas or something. You know, is this true? Anything like
that or if theydre able to | ook at your g«
have any tips on how best to menratuset hem. A
#2, Female, 350y]
Despite the overall enthusiasm, some users were uninterested in this assistance. Their
reasons included not needing this type of help, preferring to find information for themselves,
not being at a stage of readiness to skekassistance, no knowing what questions to ask,
being Ajust not that type of person, 06 feeling
through other channels. The following quotes from users describe this point:
| 6ve got to do tlhehawoer ktéol dkonnow whoantét , t he
be able to do it for me. Other than sort of pat me on the back and say, you know, you
were a good kid. Keep going. [Ontario user #10, FemaiZ0yl
How do | not eat seconds and how do I noteatbutd he container ? That
professional for that right. So so I itds
that | donét think that thereds a need wh:

resources. [Ontario user #3, Female58y/]

|l think | just, because | 1 6m so used to,
know if | would. [Ontario user #16, Female,-3Qy]

Dietitians mentioned some concerns about promakiaiyly Goals feature to clients.

These concerns includedmetimes encountering callers using other diet/activity tracking
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software similar to eaTrack®r not having a way to followap with callers who received this
assistance, and lack of sufficient promotioniefMy Goalsfeatureon relevant handouts
distributed to clients. They mentioned that it may be useful to have a stronger link between
their services and eaTracke(e.g., distributing electronic handouts with direct links to
eaTracke® which could enable them to track whether clients followedubh with their

advice about trying eaTrack®).

7.4Discussion

Messaging and dietitiasmssistanc@ave gaineanomentumas adjunct supports to help
enhance the effectiveness of websitsedoolsfor nutrition and physical activity behaviour
change.This studyprovided valuable qualitative data on naturalistic use of thgses of
supports Not only does iprovide specific direction for enhancing the publicly available
adjunctsupportsstudied, but will be useful to those developing related suppondso
professionals supporting individuals using such electronic tools in general.

Participants in this study were all users of an electronic diet and physical activity goal
setting andrackingfeature, yet they had differing thoughts on motivational messages. These
thoughts ran the full range from being helpful supports to not being useful or desired. Similar
to our study, Heesch et @4) found thatparticipants in a minimallinvasive pedometer
interventiongenerally considered email messages to be a good way to deliver reminders.
However, smepatrticipants in this study also mentioned thaihe messages were not helpful
because the information damed in them was already knowAdditional qualitative studies
also point to varied preferences for content and delivery of electronic mesg&®)ing 3)

Personalization on multiple densions including both delivery and content should be
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consideredor future tools For message content, preferences and suggestions included
reminders, new ideas to help achieve goals, and personalized feedback. For message delivery,
users had also vadepreferences, such as through email, website, and mobile devices.
Practitioners and researchers should know their audience to determine the types of support that
would be most effective. However, in all cases, messaging needs to be clear, to tlaagoint,
obvious, such that users can easily identify salient content. Pilot testing and ongoing

evaluation and updating are recommended.

Although there was substantial enthusiasm about the availability of contact centre
dietitian support, the current studyfa little uptake of this service alongside the My Goals
feature. This was unfortunate as contact centre dietitians could have worked collaboratively
with users to help them choose appropriate SMART behaviour based goals for their situation,
and could ha® also providedoachingon how todeal with barriers wike trying to reach their
goals. Other work described-depth in Chapter 3 found that receiving professional support as
part of online interventions can result in better outcof8®8s100, 101) However, imited use
of professional gpportalongside similar websibased interventions has been previously
reported in research trial84, 102)so this finding is not entirely surprisingpecifically for
the research described in this chapieek of knowledge about this service generally, and
specifically about how dietitians could help with goaksvithe major reason for not using the
service. Interestingly, limited knowledge about dietitians and their services has also been
previously reporte@232). Inthe Diffusion of Innovationg68) framework the Innovation
Decision Process encompasses five steps that outline the how an individual proceeds from
finding out about an innovation, to deciding to use it, tanghether to continue ugdescribed

in Chapter 2) In theknowledgestage, three types of knowledge are identifedareness
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knowledgdknowledge that there is such an innovatitmo)to knowledgd€knowledge about

how to appropriately use the innovation), gmishciples knowledgénowledge about how the
innovation functions which is sometimes not necessary for innovation adof@)n)Jsers in

this study had varied and frequently limitagdareness knowledde.g., that they could speak

to dietitians about thegoals) andhowto knowledgéde.g., cost, hours of operation, whether a
referral is needed) levels. These findings suggest that clear marketing of such services is
essential and focusing on providing information so that individuals develop different types of
knowledge (e.gawarenas knowledgenow to knowledgeabout these types of services is
important. This is especially crucial when members of the public access such sites and
services independent of health care professional or research involvement.

Study strengths includeécruiting different participant types (e.g., users, dietitians)
with varied perspectivesin addition, obtaininghformation onexperiences witlthese adjunct
supportdrom individualsaccessinghemfrom outside of a resear¢hal environmenis a
strergth as this is how such publicalfyailablesupportsare intended to be used and yet has
not been well studiedA limitation of this study may be that the volunteer participants are
especially motivated about eaTracReand may have contributed differentggestions for
improvements than individuals who did not participate; in addition, interviewed users were
predominantly female, and none were ovely&8rsof age. A second limitation of this
research was that the Ontario users interviewed only enceetp®ose who had subscribed to
receive motivational messaging and therefore this study did not capture reasons why some
Ontario users may not have subscribed to these messHges, since no interviewed Ontario
My Goals users were in contact with ER@tdians about their goals, user experiences on

working with a contact centre dietitian about their goals could not be captured.
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7.5Conclusion

Websites have gained substantial momentum to help individuals improve nutrition and
physical activity behaviours, although adherence has not been optimal. Emailed and website
delivered messaging has the potential to assist individuals; however persbdenres for
message content and deliverary and they may not work for everyone. Further, many (but
not all)uses were interested IBRO contact centre dietitian support as an adjunct to My Goals
featureuse, however, poor knowledge and confusion athos service was common. To
improve this situation, strong marketing and promotion to the public about such services is

recommended.
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CHAPTER 8: EXPERIENCES AND PERCEPTIONS OF ADULTS ACCESSING
PUBLICLY AVAILABLE NUTRITION BEHAVIOUR CHANGE MOBILE APPS FOR
WEIGHT MANAGEMENT
8.1Introduction

Smartphones and other mobile technologies ha@eemepopular over the last several
years perhaps most notably since the release of the ihon2007 andhave becoman
important part of the lives of many individual®f particular relevance to dietitians and other
health professionals is tecentincrease in public availability and popularity of apps to help
individuals improve their nutrition behaviours in sugpafrweight management. For example,
as of March 2016, MyFitness®abnd Lose It® have reached >5 million installs each as
reported by t he. tGonasulprsinghdttheye is$his mteresEin these tools
as weight related concerns ammmon in the general populati@®). Moreover, apps have
many attractive features: they have become very familiar and comfortable to a growing body of
mobile device users; are generally low/no cost; ardyesscessible from commercial app
stores; apfbased supports are available to users anytime they have access to their device; and
apps can provide different types of assistance (@faviour selmonitoring, nutrition
information lookup, goal settingandsocial suppoit(31).

However, despite these features, research is limited and available studies assessing
weight loss outcomeand adherence to seatfonitoringhave found mixed results described
in Chapter 3 Qualitative research adhe experiences afctual users of these tools has the
potentialto help explain some of these mixed findings; howewedate existing qualitative
researchhasbeen limited bynethodologgcal limitations (e.g., not sampling individuals until
data saturation was reachdwdssometimedocusdon individuals, e.g.nutrition students

who may not represent the general populatiatb), has sometimes combineeksults for
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differenttypes ofelectronic approaches for behaviour chafiget), andhas sometimes had
participants use the app for the purposea stildywhich may not represent natural {$&0,
175) A previousstudy examined user experiences with weasdblephysical activity
behaviour changeutside of a research trial setti(ih5), howeverto the authors kowledge
there has been no studn use experiencesvith nutrition apputside of a research trial
setting Qualitative data from thperspective ofises interacting with these tools outside of a
research trial sehg have the potential tprovide practical information tquide professionals
on how to better support users of these toplwell asfuture development of higher quality
apps.

The purpose of thistudywas to use oren-one senstructured interviews to
understand experiencesdaperceptions of adult volunteers who have used publicly available
mobile apps to supponutrition behaviour change for weight management with various levels
of success.The objectives of this research wereittentify processes and influences involved
in the decision to access apps and select specific apps; describe how apps are used by
individuals in their normal environment; describe factors associated with adherence and lack of
adherence to use of different app features (e.g., behavioumaeiforing, goal setting, social
support); describe factors that influence satisfaction and dissatisfaction with app use; and

characterize experiences and perceptions by sex to explore potential differences.

8.2Methods
The University of Waterloo Office of Research Ethics providpprovall Appendix
9]. All participants provided written informed consent. The COREQ che¢Rll€)was used

to guide study reporting.
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Participantswer el i gi bl e for the study if they:
publicly available nutrition mobile app downloaded from a commercial app store (e.g., Google
Pl ay StoreE, GAfpratleastohevpeekSvithin the past three mofuhsveight
management) seltreported being free from diabetes, cardiovascular disease, renal disease or
cancer, d) had not undergone bariatric surgang e) could speak, read, and write in English

Communitybased advertising was used to regpaitticipants in both southern Ontario
(mainly KitchenetWaterloo,Ontarig, and the Edmontolbertaarea; posters with
information about the study and researcher comiémtmation[Appendix 10] were placedn
public locations (e.g., community collediraries, recreation centres), and advertisements
about the study were made in Facel®gkoups, and in online classified websites (e.g.,
Francisco, Californig) Information about the study was also spread \Wistserv for Waterloo
Region dietitians and through different channels at the University of Waterloo (e.g., posters in
public locations, Facebo@kgroup posts, Weight Watch@sgroup, graduate student e
newsktter). Word of mouth advertising was also used.

Recruitment and interviews took place frémbruary 20159November 2015The
sampling strategy for this study was convenience sample that was both purposeful and had
elements of maximal variation sampli(20) For the purposes of this thesis, purposeful
sampling and maximal variation sampling meant choosing participants who both met the
inclusion criteria and who had diverse experiences with these totdsviews took place until
data situration was attained; saturation was considered to have occimeethe same stories
wereheard over and over again amal new information was obtained from interviewing

additional participant§24)that would change categories or subcategories
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The author of this thesesmailed interested individuals the study information letter
[Appendix 11] and a list of screening questid@gppendix 12]. If aneligible individual was
still interested in the study following reading the information letter and completing the
screening questions, a eoa-one inperson semstructured interview was scheduled.
Participants were asked to bring their mobile devidé e nutrition apps that they used to
the interview to permit examination and to help facilitate discussion. Prior to the interviews,
the author of the thes&so familiarized herself with the apps used by participants.

All participants were interviged oneon-one and fac¢o-face using sermstructured
interviews bythe author of this thesia female dietitian PhD student trained in qualitative
methods, who had not previously personally used any nutrition or physical activity mobile apps
for weight managemento ensure that not personal biases were inclbdétiad research
interests in these toolsShealsoused mobile devices and apps on a daily basis herself.
Interviews were conducted at a place and time that was appropriate, comfortablehand wit
disturbance; most interviews took place in busy public locations (e.g., coffee shops, public
locations orthe University of Waterloo campus), however, a few interviews were conducted in
guiet rooms (e.g., meeting rooms) with just the interviewer anticpant. The semi
structured interviews were guided by an interview prot@®20, 221)with openrended
guestions designed to address the research objeippendix 13]. Additional datawere
collected using clarifying and elaborating prokiga0). The Diffusion of Innovation§68)
framework and in particular the Innovatidbecision processyas also used to inform the
interview protocol. A checklist that was used to prompt the researcher at the end of the
interview to ask about any additional key factors about user experiences and perceptions with

these tools was informed by the Diffusionliohovations(68) framework(especially the
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attributes of innovationsggs well as a review article by Holden and Karsh on the Technology
Acceptance Modg233)[Appendix B]. The project advisory tea(n a u t Rh® théss
supervisor, a professor with expertise in mobile health technologies, and a representative from
DC) reviewed the interview protocol in Janudfgbruary 2015 prior to the first interview and
provided suggestions to improve the document. Following this review, the protocol was pilot
tested(221)with two volunteers; these participants were includedhe analysisince no
changes to the protocol were madehis stage

All interviews were audioecordedusing two digital voice recorders and notes were
taken during the interview on the interview protocol f¢&80), no repeat interviews were
conducted. Descriptive and reflective field notesetaken immediately following interviews
(220, 225) All interviews were transcribed verbatim, and transcripts were verified against
recordings. Any names or identifying locations mentioned in the interview were made
anonymous in the transcript$ranscripts were not returned to participants and they madre
offered the opportunity to provide feedback, but they were advised to contact researchers if
they were interested in obtaining study resuRarticipants received a DC cookbook as a
thank you gift for participating in the study. They were also piediwith a study feedback
letter following interview completior4ppendix 14].

Datawereanalyzed using content analysis in the same way as described in Ghapter
Also as described in Chapt&rcodes from~10% of transcriptsandcategoriesvere revieved
by a second researcher (dietitian with graduate research experience in qualitative rteethods)

discuss any variations and come to conse(2(k)
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8.3 Results
At the end of November 2015, n=24 participamas been successfully recruited to the
study; interviews were on averagerbdutesand 28semnds(range: 34ninutesand 51
secondgo 102minutes and Zecond$. The author of this thesgas in touch with an
additional n=18 individuals during the reg@ment process; n=10 were provided information
about the study and did not complete the screening quetiomsspecified reasonOf an
additional n=8 participants who completed the screening questions, n=4 were ineligible (n=1
had diabetes, n=3 dicdbhuse nutrition apps), n=3 did not respond to subsequent email
messages and it was assumed that they were uninterested, and n=1 cancelled their interview
due to illness.
Demographics of recruited participants ah@ewn inTable 7. Participantsvere
primarily female (79.2%), and 180 years of age (62.5%); several mentioned they were
university studentsAt the time of the interviewn=14 and n$ participants reportedurrently
usingAndroi dE (i .e., Samsung Gal axyE K&®@),S4/ S5 (
Motorola Moto E (Motorola Mobility LLC, Chicagdlinois) , Googl e NexusE 4/ 5
Inc., Mountain View, @lifornia) ) and i OSE (i . e.smartpheies neE 4/ 4S/
respectively.One additional participant reported use of an iPad® taMetst participants
reported use of a smartphone for one year or more and had been using some type of mobile
device (e.g.pthercell phonetypeiPod® (Apple Inc., Cupertino, @lifornia)) for many years
prior. Generamobileapp use reported by participantsied; many but not all participants
reported using mobile apps numerous times a day (i.e., >10 times) and a couple mentioned that
they were very attached their device. Social media (e.g., Facepduktter® (Twitter Inc.,

San Francisco, Californialeddt® (reddit Inc., San Franciscoalifornia), Pinteres®
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(Pinterest, San Francisd@alifornia)) apps were used very frequently by most participants,
however, many other types of apps were also used (e.g., Google apps, weather, banking, music,
games, babynonitoring).

Most participants were interested in weight loss, both in general and for different types
of reasonge.g., triathlon/haHRONMAN, Freshmen 15, disease prevention, following
pregnancy); however, there were a couple who were interestedgit\gain/building muscle
and weight maintenance/following a healthy diet in general. Most participants were not using
these tools in conjunction with health professional assistance; however, exceptions included
one participantvho usedhe Weight Watcha® (Weight Watchers International Inc., New
York, New York) app at meetings with her leader, anotlibo shaed MyFitnessPa® food
records with dietitians at a diabetes prevention clinic, and anetieementioredthat she was
able to better recall her fde eaten when going to see a dietitian, although the app was not
used at these appointments. Of ntdtere were a couple of participants who reported nutrition
app use to undo harm as a result of other weight management methods including excessive
exercseas a result of usingseparatexercise mobile ap@nd gvere calorie restrictioto
lose weight.

Participants reported followinganydifferent types of eating patterns while using
these appsSeveral participants mentioned using the app to inceasaeeness of what they
were eating, towards a more balanced/healthier diet in general (e.g., more fruits and vegetables,
whole grains, less sugar, sensible portion sizes). However, there were others who were
following more structured plans ranging froolldwing calorie goals without consideration of
other nutrients, to the Paleo diet, to trying to adhere to certain macronutrient distributions

(note: a couple of participants folleda higher protein and lower carbohydrate diet and one
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participantrepord f ol | owi ng a ketogenic diet), to t
program. Of interest, participants reported varied levels of nutrition knowledge (sometimes
mentioning their knowledge was poor) and many reported trying to learn more about nutrition
andweight management through the Internet and social media websites (e.g®)edtiere
were alsa fewparticipants who reported using social media alongside apps (e.g., Fa®ebook
support groupreddit®) to promote behaviour change.

Many participants atsreported that using threobileapp was their first experience
with any formal weight management method and their first time with diet tracking; however,
some reported using other weight management methods in the past including-diet self
monitoring usingother methods (e.g., paper records, websites, computer spreadsheets),
following other diet programs (e.g., Weight Watck&rsand cutting food intake drastically
without anyprofessionabssistance.

At the time of the interview, n=18 participants weli# attively using apps to monitor
their diet behaviours; however, nefthese individualindicated that they were going to stop
very soon/had just stopped within the past few days of the interview as they felt they no longer
needed to monitor. Theserpeipants were actively using the following apps at the time of the
interview: MyFitnessP& (n=11), Map My Rid® (MapMyFitness Inc., Austirifexag (n=3),
Fitbit® (n=2), Weight Watchef® (n=1), and Calorie Counter Pro by MyNetDi@ry
(MyNetDiary Inc., Chery Hill, New Jersey(n=1); these apps had been used for various
amounts of time ranging froone week tdour years both consistently and on and off. In
addition, some of these participants (n=9) had reported using/exploring other nutrition apps in
thepast for various amounts of time but were no longer using them including: MyFitri@ssPal

(n=3), Map My Fitnes® (MapMyFitness Inc., Austinfexag (n=1), Lose It® (n=1), Fitbit®
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(n=1), Calorie Counter by FatSec®efFatsecret, Melbourne, Australia) (nzUp® (Jawbone,
San Franciscdzalifornig) (n=1), Get Enough Helper A@p(n=1), restaurant apps (e.g., Tim
Hortons) (n=1) and Cookspirati@(n=1). The remaining n=6 participants were no longer
using apps at the time of the interview but reported last iubewvhe past 31 months; the

most recent dietary recording apps these participants reported using were: MyFi@essPal
(n=3), Fitocracy Macra® (Fitocracy Inc., New York, Bw York) (h=1) and S Healt®

(Samsung Group, Seoul, South Korea) (n=2). Agairetpasticipants reported using these
apps for various amounts of time ranging froometo five months. In addition, some of these
participants (n=4) had reported using/exploring other nutrition apps including: MyFitri@ssPal
(n=2), Lose It'® (n=2), Fitbit® (n=1) a food photography app (name unknown) (n=1), Calorie
Count® (About Inc., New York, Mw Y ork) (n=1), and recipe apps (n=2) for various amounts
of time (rangeoneweek to a few months). Many participaiisludingboth those still using

and those Wo had stoppedseof nutrition appslso reported using separate physical activity
tracking apps alongside these apps includinigit®, Bilogate® (Veam Inc.), Fitocrac®
(Fitocracy Inc., New York, Bw Y ork), Fitnote® (James Gay), Stra@a(Strava Inc.San
FranciscoCalifornia), Nike Runnin® (Nike Inc., BeavertoyOregor), Map My Rid&®, and
StrongLifts® (StrongLifts Limited).

Various outcomes were reported from using these apps (e.g., make better and more
consistent dietary choicdsigherawarenessf their food,loss and maintenance of body
weight, changes in body compositjorOf note only a couple of participants reported losing
substantiahmounts of weight while using these appsg., >10 pounds)In general,
participants felt their progress would be worse if they did not have the app. A couple of

participants mentioned having better results with exercise behaviour change with automatic
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exercise tracking apps vs. dietary behavior change withrdeking apps. Most participants
were interested in continuing ori@tiating dietary tracking with apps if the situation was
right. There were, however, a couple who were less interestexdtly because it was too

difficult.

8.3.1 Experiences ath perceptions with nutrition mobile apps
8.3.1.1 Finding out aboutand choosingapps
Participants reported finding out about nutrition apps (both in general and specific

ones) in various ways; recommendations from friends/family, app stores, and Intediet/

(e.g., searches, advertisements, social media) were the most common way participants reported

learning about these types of apps and/or which ones to choose. Less common ways were
school courses (e.g., high school personal fitness, university spussek, personal trainer,
Weight Watcher® program, app already installed on phagieftracking part of an exercise
app already in use, and receiving a fitness/diet tracker as a gift. Many participants reported
knowing about these tools for a few ygarior to the interview; however, some were newer to
this concept (e.g., within the past few weeks to months).

In terms of nutrition apps, participants did not report trying many different ones. In
total, n=11 participants had not really tried any othérition apps except the ones that they
used (n=7 used MyFitnessRaln=3 used Map My Rid®, and n=1 used Fitocracy Macfs
There were also n=3 participants who used
trying any other nutrition apps ouowever, there were some participants (n=10) who
reported trying at least 2 apps (rang&)Zone used for longer period of time (i.e., >2

months), and the others used for <1 month (sometimes just trying)).
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Participants mentioned several factors thaytbonsidered when deciding which app to
use. These factors include@commendations from others (e.g., friends, family, trajreasge
of use (ote:participants appeared to especially like apps contamiiogd database with a
large number of foods thavas accuratehutrition variables that are able to be tracked (e.qg.,
calories, Weight Watche®spoints, other nutrientsgost online reviewsfeature availability

(e.g., automatic exercise tracking), name of the app, and compatibility with theie.devic

8.3.1.2Using apps
Participant experiencegith and perspectives of using nutrition mobile apligned

with the categories below. These categoriesanemarized imable 8.

8.3.1.2.1Data entry

8.3.1.2.1.1Food data entry
Several participantspoke about mobile device food data entry being convenient

because their device is always with them, and this was less work and time consuming vs. other

methods (e.g., paper records, computer). Entering data after each eating occasion also meant

they didnot forget what they ate and could receive feedback allowing them the opportunity to

make adjustments to the rest of their day. The following quotes describe the convenience of

these tools:
Like I d6ve seen peopl e use jamalrtheaadloses and wr i
and all the foods they eat, and | thought
carry it around with me all day and just whip it out and start using it. So the app was
really convenient becauseifivadt®usait ways wi t |

[Participant#l, Female, 180y]

The reason why | want to use apps, since | always have my phone with me, it is
something that | can always easily check. If | have a quick bite to eat and then | go out,
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I can update it whenever | 6m free, just 0c¢
makes it a lot more convenient than using something like just paper and trying to track
it that way. [Participark2, Male, 1830y]

eapps ar eésomet hi nyguatl theaitne. Y@ like, ovarmothey weiglit t h
loss methods like going to a meeting or logging on to only a desktop, these programs,
for me, like, the app based is much more convenient and accessible. [Partittpant
Female, 1830y]

Before, | bought aalorie counter book. | used to carry that around with me like a bible

all the time and | would sit there and go
everything down on paper and stuff | ike t1l
it 66ss......1itt 6s kind of mindl ess.#6 Maled3. . . i1t 0
50y]

I me an, I have tracked before and | 6ve bec
without an app but now that | have the apj

difficult. [Participant#8, Female, 3:60y]

So | was like one of those people who, whenonsume something, | putitinand |

didndot wait to the end of the day. So it
always on me and so | could just pull it out, submit what | wanted to add to diary and
then move on wit thave to thirk aout d anymiore.nAnd thedli d n 6 t
also knew how many calories | had left for the rest of my day. [Particidaiemale,

31-50y)]

Like whenever | stopped having meal, if it would be like at a restaurant or something, |

could just quickly add ito my phone, rather than having to remember it, get home, go

to my computer. So nedsydacdcass el g vametyl
tracking how much you eat #oMalewlB3@f youdre

Moreover, a couple of particmts reported trying to enter their dietary intake data into the app

prior to their eating occasion and using the mobile app to helplaneheir intake. The

following quote from Participanrtl describes this process:

So | kind of prepare all my food féhe day ahead of time and then just throughout the

day 1611 I 1 ke, oh, you know, check, I i ke
dondt want that anymored so |ike |06l ma Kk ¢
| dondt hgesamethingi [Radicipawl tFemale, 180y]

Despite the portability and oO6anytime avail abi

participants who reported entering diet data at the end of the day (e.g., after work or school)
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usually at home. The flolwing quote from Participat3 describes data entry at the end of the

day:
So | wuswvually |Iike. .. | dondt wusually st
after work, just 6caus Elikelysoallyeltneoywimilab r e a
thi ngs. |l tds not hard to remembe#3, and |

Female, 1830y]
Participants reported making efforts to enter in data everyday or on weekdays only. They
mentioned it usually took a few weeks for it to become hadit/of their normal routine. Data
entry was sometimes harder at the beginning when it was not yet part of a routine; however,
being more excited and more motivated about data entry and logging it more frequently at the
beginning of app use was also repdr

Participants reported entering data in numerous different locations including home
(e.g., before going to bed, on the couch, while cooking), work (e.g., desk, cafeteria), on

campus, at the gym, and while on the go (e.g., inujp® on the bus, ca Participants also

someti mes talked about data entry during thei

moment. Participantél7 and#18 describe some instances where they log their data:

So | would wusually do it dumigngrmy fdowm d o

something else. Have some time 10l Jjust
think apps are really helpful in that way. [Particip#hbf, Female, 130y]

| wusually do it actwually Iike if I 6m maki
|l i ke youodre stil!]l cooking it, cause you
while youdbére |ike frying chickieth whi Is® miet
still cooking. So it doesnodét del ay you
you | i ke after youbre done because youbve

kitchen prep | think so. [Participa#18, Male, 1830y]
Despie many participants feeling that these apps were convenient, some felt that they

were time consuming and difficult to use and that this was a reason to stop their use. Eating
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less so that information did not have to be recorded was also mentioned. |ddoraten on

aspects of the daentryprocess appears in the following stdtegories

8.3.1.2.1.1.Food database

The food database accessible via the mobile app was one of the most discussed topics
in the interviews. Particgnts described two dérenttopics surrounding the food database:
size and accuracy.

For database size, in general, participants referred to the number of foods; however, the
number of nutrientthat could be monitored with the apas also mentioned. Participants
desiredaccess to databases with large numbers of foods and strongly preferred apps with larger
food databases over those that were smaller and/or focused on processed/fast foods. Several
participants spoke positively about MyFitnes&als | ar ge f orepdrted at abase
choosingthis appor switching from another app this app(e.g., Lose It® to MyFitnessP&,

Map My Fitness®to MyFitnessP&) for this reason. Another participant mentioned that

when she used U for food entry, she had to add a lot of foods in herself which was

annoying and was not the cam®eshe switched to Calorie Counter Pro by MyNetD&uryin

addition, another participant chose MyFitnesg@Halr both the large nutrient database and

food database. In general, they felt large food databases were convenient, easier to use, saved
them time from having to enter in things manually or finding substitutions if their food was not
available, and there was no longer a need to use individual redtapps to look up foods if

they wanted to learn about nutrition information. Although participants had the option to enter

in foods into the database from food labels, this was rarely done (sometimes reported to be
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time consuming); however, having thiston was well liked by some participants.
Participantg#13,#16 and#2 describe liking the large food database in MyFitnessRal

| found that, in the beginning, | downloaded all the restaurant apps and | stopped using

them because I...they keep. stHike, one...if oneile., MyFitnessPalcaters to what |

need and then I have no reason to go and ¢
apps. [Participar#l3, Female, 1-30y]

el i ke, I mean, it has vVvirtualatlyguwanvaed yt hi n(
youodre not guessing wh eaalerig sountinglbookd wodlgd s o me t
be | ooking for something ¢ o mp#a6, Make|3¢ ; |  wo
50y]

éthe fact that they havestiathdseachmwmdkesithe bi g
really easy to find exactly what | 6m eati:r
where 1 O6m | i ke | dondét kn#waleA8Qyjt | yv what

Despite the large food database being well liked by many pamisiplimitations with

these largéood databaseand food databases in genexalre reported. For example, some

reported missing foods (e.g., those from restaurants, especially smaller restaurants, new

products), and felt it was sometimes time consunuagfusing, and a lot of work to identify

the correct item from listof possible choices after searching for a specific food. This is

described in the following quate
|l dm trying to put what | eat andketa put, f
huge list of bread and I...it took me a long time to figure out which one 1...| eat so | find
ités not very co#ldlemaleedbOyf [ Partici pant
é ifyouhaveacupafof f ee with cream it will give yo
differentv al ues f or <cal ori es i tsitoutsayhh@ So kay, it
you sort of have to know your calories already to make the right cljBiagicipant
#11, Female, 5¥0y]

Other limitations with these large databases also included: dupliddtiesities identifying

American vs. Canadian oriented data and limited Canadian or ethnic foods. Padit$pant

mentioned one possible reason why she may have had difficulties finding Asian foods in

mobile app food databases:
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Like | eat a lot of likea lot of Chinese, Japanese, and Korean food right. And none of,
like the native scripts of these languages is in like characters so you have to pick a way

to Il'i ke write those characters in English
lotoft mes thereds, just |i ke the way you spe
you get so thatodos really I|Ii ke for Japanes:

Korean and Chinese it can be worse especially like China used to have a
completdy different romanization system before the People's Republic of China. So a

|l ot of the stuff | ike Kung Pow Chicken or
these classic dishes will be romanized ty]
somet mes | i ke a more obscure stuff 1 6m I|ike

[Participant#19, Female, 1-80y]
The following quote from Participa#il7 describes encountering several duplicates in the
MyFitnessPa&® database:
And | think the MyFitnessPdldatabase is getting bigger and bigger but people are
|l ogging the same thing, sometimes | would
Coffee two milk one sugar whatever and there would be several of those same calories.
[Participant#17, Female, 180y]
Participants reported mixed feelings on database accuracy. Many patrticipants felt the
food database was accurate, trusted it, and did not have any major cosmemnesapps have
the ability to mark foods as verifigd containcorrectinformationand acoupleof participants
mentioned this feature waelpful. The following quote from Participa#it discusses positive
feelings about database accuracy:
|l think ités really accurate, yedwhat Somet
the calorie values for something is and then | search it up on the database for the app,
and ités usually #lekemdleyl®8y] mi |l ar. [ Parti ci j
However, others expressed concerns surrounding database accuracy, currency of information,
and missing information (e.g., only has information on calories), and some reported
encountering issues. One participant also mentioned that it took her some time to learn how to

distinguish a good and poor food ent§ome were also unsure about accuradye following

qguotes describe these findings surrounding accuracy:
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ébecause sometimes you have one food, and

and the same type of food is just real/l
how can it be.Rarticipan#17, Female, 130y]

| mean, like there's some really funny entriesMgfitnessPdl . Just | i ke,
grams of meat is only 50 calories. o Oof
to go in with |Iike aleatidyga sAmdet nér evh a2 t

information in the databasgRarticipant#s, Female, 180y]

esometimes | wonder i f I ike theyodre actual

like they enter in a nutrition label but they failed to notice tiatrilabels for like |
dunno like 1/3 of the package or something like that. [ParticigEhtFemale, 1-30y]

Sometimes | donét know if theydre up to
change the formul ati ons @adrticipahtil® Besale, An d
18-30y]

Well thatés where | guess cause | dondt
g uessi n dgitbtt local databased sc o[r r ect . Yeah, Il donot

or not.[Participant#23, Female, 360y]
Although most participants were interested in calories and sometimes macronutrients, some
were also very interested in obtaining information for other nutrients. A few also mentioned
experiences encountering poor quality micronutrient data (e.g., paoaagcmissing
information), especially in crowdsourced food databases (e.g., MyFitn@3sHdle following
guotes from Participantsl5 and#5 describe these concerns with MyFitnesgPal

The only problem with sodium is, becalistyFitnessPal i$ a crowd-sourced app,
often the sodium is incorrect. And so it looks like, you've eaten like, 7,000 milligrams

of sodium in a day and | just #l5mply know

Female, 1830y]

éa |l ot of the foods rreta.l | yLidken,6tt theawéel Ic ag u
I

applicab
Female, 1830y]

8.3.1.2.1.1.2 Foodata entry methods
Participants mentioned several waysamiatingfoodsto enter inta¢heir mobile apps.

Seaching for foods was a common waylécatefoods, and some mention&xtating inputted
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foods viatherecipe feature (which will be described in more detail below). However, one
method oflocatingfoods that was very common and well likedsshortcut pathways (e.g.,
favourites, frequents, recents, migtid). This method was convenient and saved time as they
often ate the same foods, and tiyise of featuranade the app easier to use over time. Of
interest, many participants spoke abdug toute of data entry for breakfast. The following
guotes describe these findings:

multi-add is super useful, or else it would be really annojagticipant#3, Female

18-30y]

€i't probably gets easier over raprobably because
eating similar things, right? So itos

it up again, I dondét h-Adddtobdm, abgmhi b
what | ' m eati ng.-tbmakeSbeasier 6 s u[Baetiéiparg#b,| v | i k

Female, 1830y]

But | do eat kind of like a lot of similar things for breakfast like for example for the past
couple of days | 6ve kinda been cheating
breakfast wrap and a coffee so ubgh, those you know the recents are pretty nice for
that. Uhm so you just kind of tap it and the the commonly paired foods come up as well
so you know like coffee and a like a breakfast wrap are always like right next to each
other, it's easy to put in. Nihat big a dea[Participant#18, Male, 1830y]

Li ke, once you sort of have searched for
because it remembers what you input before. [ParticiEstFemale, 1-80y]

I it becaus eitinekee/timel | cah ust gotcausedike or t o

S I do have a salad every day and
m ngredients in it cause thatoés wha
| i ke one s al athave to gosssarcmng fositevery tinte,d cad just say

yup had it, had it, had it done. Right like | can almost input my whole lunch for the
week in one day. [Participa#R0, Female, 350y]

k e
| f
i

® @D —

I
my
s a

And the cool thing...this is what | like about thisapp&sth i t 61 1 , 1 i ke,
that you eat the most. [Participa®, Female, 180y]

The barcode scanner was also commonly used and verikeellby most as it helped

to increase the efficiency of data entry for packaged foods and allowed the correct food to be
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easily pinpointed (i.e., avoids a search, makes difficult foods to seareadier to find).
Participantst14 and#2 spoke highly about the barcode scanner:
Yeah, this is very convenient to pick up the food information and it can tell like,
protein, sugar, salt, all the nutrition factors that...that is included in the fogdagu, |
find [barcode scannéwery helpful. [Participan#14, Female, 3:60y]
So if | have some almonds or if | have a pop sometime throughout the day or a juice, |
always make sure to put that in almost immediately after since it has a barcode. So jus
before | throw it out, i1itods |ju#tMaleasy for
18-30y]
Despite most participants feeling positively about the barcode scanner, issues with use were
identified including only being useful for packaged foodstaie types of packaged foods not
being available (e.g., iatore baked goods) and sometimes incorrect information was provided
after scanning the barcode (e.g., wrong food or serving size, out of date information). Foods
that were less popular were alsmmetimes missing from the barcode scanner database.
Concerns about this feature are presented in the following quotes:
éwhenever | get anything from the Italian

very popul ar, sometei,mashayouws eimotte rwhaand |i tedn:
#13, Female, 1-80y]

The bar code scanner is pretty helpful. E
accurate, i1ito6ll be close or 1to6ll get some
you know the prduct has changed a little bit since then. [Particigd8t Male, 18

30y]

Like | was at the grocery store on Sunday night, and | wantedtobuyey di dndt h
any of the bread that | like to buy, because of the low calorie count on tha lihegd

ddn 6t have any of it, and so | was trying
things that they had just baked. And | was thinking those are probably better than some

of the processed stuff | was looking at, which were huge on calories, not sayriethi

was willing to do. And so | took out my p
barcoded app to see i f | could find somet
couldnét find anything or the onekmasnot
that, so. [Participant4, Female, 350y]

f
f
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Of note, there were also a few participants who reported not finding the barcode scanner
compatible with their device (e.g., tablet, smartphone with a poor quality camera) and some did
not use it often forifferent reasons (e.g., eating residence cafeteria foods). Participants also
mentioned that the barcode scanner was not used often or every time because the search
function was able to easily access the food of interest, and foods already scannedmaiald re

in favourites. The quick calorie addition (only adding calories, not food) was very rarely used.

8.3.1.2.1.1.Fortion size

Portion size was another common topic mentioned by interviewed participants which
can be divided into two subtopidsnited units available in the food database to quantify
portion size, and difficulties estimating portion sizes. First, expressed were challenges about
the limited number of units available to choose when entering foods into their app such that
units tha individuals use on a frequent basis were sometimes unavailable. These participants
appeared to be especially frustrated when only weight based units were available for entering
their data. In addition, one participant was frustrated when he encoutiteredu nt 6 uni t s
had no measurable weight or volume. The following quotes illustrate some of the challenges

encountered with portion size unit availability in these apps:

And sometimes itdos only | imited ficloisaexpl i ci
little annoying. [Participar#l18, Male, 1830y]

ésometimes ités in milliliters and I|ike, I
|l i ke ook up the thing and itdés | ike all t
much that manwnilliliters is and so like that is difficult sometimes. [Particip&8t 18

30y]

eli ke it will often say 3 ounces, and | i ke

looks like, it should there should be other units like a half a chicken breast or sgmeth
like that, or at least give tips, like | ended up buying a kitchen scale, just so | could like
because | have no idea what that is. [Particigaht Female, 1-80y]
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Grams is really hard. Grams and ounces. [Particiff2®t Female, 1-30y]
Participant 5 also described confusing terminology about portion size in the food

database:
| had that problem earlier this week; well, actually, it's been a problem for a while now.
What is a chicken wing, right? Is it a chicken wing section? Is ivti@e wing? You
don't know that. People are |ike, fA0h, 10
[Participant#5, Female, 180y]
Some participants felt that estimating portion sizes was a significant challenge with

mobile app use. They described assegsomntion size precisely as requiring lots of effort,

difficult, time consumingand a possible reason to stop.u$bey were also concerned about

the accuracy of their estimations, and a couple of participants reported purchasing a food scale

to assist tam to precisely measure portions. Particip&a® #17,#14, and#20 describe

some of these challenges:
And, | mean, we went out for dinner at a restaurant and | had a pretty high caloric
pasta/seafood dish and | had no idea how many grams that wathangdht...so | put
in 500 grams and | thought [waticibpant#li2t 6s pr ol
Female, 5170y]
Even though | tried to still be approximate in things | do but you still want to be in that
ball park and uh so | would find thattita k es mor e wor k and i f | t
think pulled me out oDftotpbecabhat mMmughseff
[Participant#17, Female, 1-80y]
...some of them using grams and | have no idea, for example, | have this much of food
and | dondét know how much. .. how many gr ams:
#14, Female, 350]
| eat salad every day for | unch, I donodot
approximation so | donodtsokndvatiofs iwthéesn dc cst

bored of it, when | think you know what is it really accurate, am | really achieving the
goals by doing it by doing this? [Participa#20, Female, 3b0]
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8.3.1.2.1. 4 Entry of complexfoods

Usersoften encountered challenges entering foods prepared at home or mixed dishes
with several ingredients (e.g., lasagnihtering all of the ingredients for recipes and mixed
dishes was described as a tedious, time consuming, and difficult process; however
participant mentioned that she liked the accuracy that she could get with home cooked foods as
she knew exactly what went into the dishes. In addition, entry of foods prepared away from
home (e.g., residence cafeteria foods, food prepared by atsesjrant food) was
challenging from not knowing what was in the food and quantities of different ingredients.
Participants sometimes did not record these foods. These challenges are described in the

following participant quotes:

éwhen | c olee&usmyou dettiny deveral ingredients putting them together,
| 6m find, itdés easier to find a fast food,
to log in my meal that | 6ve prepared. So

youknowad t hat defeats the purpose of the ap
SO you know. [Participamtl?7, Female, 1-30y]

€t he second you get something thatodés been
the ingredients mattakeadomych langat ant ihcempletely 6 s | u ¢
demotivates you to record that food. [Participé22, Female, 1-80y]

One thing that | can also complain about is when | go home and my mom would make
|l i ke, ethnic Chinese f oondtinthefitbitdood i ke, how

database and itdéds just finding it online..
l ogging in custom.. .|l just feel l i ke ther ¢
paid money for. [Participamt7, Female, 180y]

|l f you go to a restaurant itbés itdos hard

salad, or chicken breast you kinda just have to estimate, like | would just punch in
chicken breast. [Participa#3, Female, 350y]

A couple of participants fountthe recipe features of apps useful for entering in mixed dishes
and reported having entered several recipes for future use; some participants also liked the

automatic recipe import feature of MyFitnessP§brovide URL and recipe is automatically
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importedinto the app). Participantgl and#5 describe positive experiences with recipe
features:

So | can make an African chicken peanut soup, so | just put in all the ingredients one

day, divided it by the number of portions | had and so then | just usertha&very

ti me | have that meal. So it just makes i
have to worry about it. [Participa#t, Female, 360y]

eif | decide to cook, | wusually cook I|ike
then llike portion it and freeze it. So what | do, is | use like the recipe, and then |

basically create a new recipe, add it all in. Sometimes it'll be likeame it really

funny things. But when | make these things, | put in all the ingredients antighgit

serves however manyeéSo and then when | ' m |
because like, I'm not putting in individual ingredients, like guesstimating how much. |

know how much | cooked for the entire batch, it's not really going to beftodt

could be off by maybe like 50 or so or 100 even, but like it's really not a big deal to me.

So, yeah, just throw a portion of it in there and then I'm good. [Participafemale,

18-30y]

However, despite some participants finding recipe feathelpful, challenges were reported
which included some patrticipants not knowing about them, finding it hard to enter recipes on
the mobile app vs. website, and their recipes/portion sizes changing over time meaning they
would have to create nengcipeentries; this is described in the following quotes:

You do have the option of creating your own recipes and items and putting that in but

every small tweak to that you make would be a new, like, nutritional value; you have to
redo the whole thing. [Partgant#7, Female, 180y]

Li ke, Il think | have fAcoconut caulifl ower
tired of writing Acheesecakeodo, so it was |
Acheesecake v40, then Acmesesec ®khe agdi id]
cheesecakeo, so #Henale,d80g]i x. [ Participant

Adding mixed dishes already in the database was an option sometimes used for data entry by a
few participants instead of using the recipe feature or entering individpablients because it
was faster, however, accuracy was questioned. Partici#zhend#13 describe this

challenge:
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Like i f 1 06m making Pad Thai at home, | wor
many peanuts | put 6, all dleladjyustin pihek ea f
hope that i1itos close to what | made, so
[Participant#21, Female, 1-80y]

Sometimes 1 6m |l azy and | made shepher dobs

home recipe, | just@and find the average calorie and nutrition information that | find
there for whoever has s#th3eHehaerl®@)s pi e t he
8.3.1.2.1.20ther data entry
These apps also frequentdgntained capabilities to track other variables which
included water, notes, weight, and exercise. When water tracking tools were availdgseon
apps, participants were divided regarding whether they usedatheat Those who did use
water trackingools felt they wereuseful and easy for monitoring their intake. The following
participant quote illustrasghese findings:
The water tracking tool | found that way easier to use than the food tracking tool just
cause 1itos | i ke ndodhis, | eaan pushpneddttonwiamwasemuch |1 ¢ a
more straightforward, and | wish that it was like that when to track your food intake.
[Participant#22, Female, 1-80y]
Participants who did not use water recordieaturesnoted that they used other metheéals
track their consumptio(e.g., by monitoringonsumptiorvia their water bottle), and/or were
not concerned about their water intake.
The notes section is available so that users can journal information that is relevant to
their day. This tool wasarely usedy study participantor different reasons including:
spending too mucttime with the app alreagpot knowing about it, not needed, not interested,
and no time to use. One participant did access the notes tool occasionally to record blood
suaar values.

Participants who provided information about body weight recording in the mobile ap

were more likely than not to track their weigtith this tool Those who did not do so
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reported tracking it in other ways, not owning a scale, not feekagtlwas important to
track/measure, or being uncomfortable with the process of tracking weight.

Many, but not all, participants reported entering exercise data into mobilesépps,
manually or automatially (e.qg., via Fitbit® wristband, S Health@®@dometeon smartphone
For manual tracking, exercise was either tracked using the same app as Wasdis&ay
intake monitoring (e.g., MyFitnessig| orvia a separate app, papercord or a computer
spreadsheet. Manual exercise data entrygubim samenobile appss for food recordinwas
frequently reported to be challenging (e.g., difficult, and time consuming to add in own
exercisesdifficult to determire intensity, difficulties tracking strength based activities), and
there were some uadainties and concerns about accuracy when calories burned were
predictedwith these appsa couple of participants added exercise data manually into
MyFitnessPa using caloric information obtained from other deviceg.(heart rate monitor,
rowing madiine) and felt more comfortable the accuracy of these souRagserecordsand
exercise specific apps seemed more popular for tracking strength based activities.

When exercise was tracked automatically, participants used different types of devices
including wristband (e.g., Fitbi®), GPS watchor smartphone apps that logged steps or
running routes. This was very well Il i ked
for some was the key motivattr use health and fithess apgdadeed, a few participants were
much more excited to talk about automated exetcaekingfeatures in mobile apps compared
to themanualnutrition trackingcomponents. Sometimes exercise information collected via
these devices was transferred to the natrirackingapp (e.g., Fitb® used to track exercise
which was then integrated to MyFitness®aand other times it was not. Despite this tracking

being well liked, a few concerns about accuracy of wearable technologies were reported and
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one participanin particular mentioned that her wristband did not integrate with

MyFitnessPa®.

8.3.1.2.2 Accountability feedback, andprogress
8.3.1.2.2.1Goal setting

In general, participants liked the idea of goal settinguinition apps for weight
managementSome used mobile app provided calorie and nutrition goals and felt this helped
them to be more successful; however, many reported being unsure about or unsatisfied with
these goals (e.g., felt caloric goals were too low (e.g., 1,200 kcals), unsur@aahoaty of
the prediction), and/or decided to follow other goals (sometimes found via Internet searches) or
continue with their normal diet instea@he following quotes describe these findings:

| tweaked fhe app provided gohh bit from my own persail knowledge like it was
telling me that | needed to eat like 1,200 calories a day and like that is the bare

mini mum to be alive pretty much so and it¢
wei ght , | dondt want t o healthy [Partitipar#2ll, i t t | e é |
Female, 1830y]

|l 6m | i ke okay |l etds say | ose MyFitpessBghds, t h:
cut me back from my 2,100 calories that ¢
cal ori es. An d t aligld b@ abouanuttitiort andal thidk | $hould bk n o w
eating a little bit more than that. [Particip#2®, Female, 180y]

|l dondt trust their calculations. Il thint

[Participant#13, Female, 1-80y]
Although these apps sometimes had the capability to customize calorie and nutrient goals,
several participants did not make use of this feature for reasons including: not knowing they
could or just knowing their goals in their head. A couple of participanisiomed the goal

setting tool in their app was not in a prominent location. Having a goal setting feature that was
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only tailored to one type of dietary plan was described as a limitation in some apps. Participant

#8 also mentioned a limitation with gasgtting she experienced with MyFitnes&al

For example, i f youdre nursing, youobre br ¢
because |1 tried it when | was. l 6m stild]l
it didnot give me how guchkhahcehaul d be hay

was one of the disadvantages of that app. [Particigrtemale, 3-60y]

8.3.1.2.2.2Accountability, monitoring, and feedback

Several participants mentioned that nutrition mobile apps were hédpimonitoring
dietary behaviours and persomaalcountability. Some participants also mentioned feeling
similarly about exercise behaviours and apps, although this will not be the focus of this section.
When Participant#23 was asked about what she thoughtle her successful with the app, she
said:

The accountability. Like physically seeing it and making me accountable to do it.
[Participant#23, Female, 350y]

Participants commonly described that these tools helped them to develop more avear@ness
consciousness of their behaviours and the foods they ate, including linkages with outcomes
(e.g., how they feel); allowed them to reflect on behaviours; and provided feedback that
motivated them to adjust and improve their subsequent food clfarmdexer@e behaviours)
Thefollowing quotes illustrate these findings:
|l kind of Ilike it, ités a pain in the necl
to use up all of your calories and | donot
[Participat #11, Female, 570y]
| was getting to see what | was eating and | would start to make changes to my diet like
uhm I 1 used to munch on crackers when | got home from school just cause | was
starving. But then | realized, like oh jeez my sodium levetanido better than this. So

| started to eat like celery or carrots instead. And | was making changes and | was
heading i n a [Padicipard#22, Femateel®Qy]i o n é
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Il think itdéds really good because you é
honest with the app, itoéll see I|ike

|l i ke see oh this week | 6ve ecaendg andbké |
maybe | need more vegetables, maybe | need more protein or something. [Participant

#24, Female, 1-80y]

actu
wher e
t his

| need to keep track by using the...the app because it...it works for me, also, as a little

refl ection t ool , ithinithg batorke @oalfthatll thiakiwould givelme a st \
the optimum results because | Om eating wel
meeting, that is what 1 6&édm | ooking for. S ¢
about helping to insertthingsandthe® r t i ons and | ooking. . .if |
have, I|ike, 1itdéds a not normal or itdés not

[Participant#13, Female, 1-80y]

€l just see it as a way to help me monitor
kickint he pants every now again to be |ike, i
calories in it. Maybe make#l% Fdmale,18er choi ¢
30y]

ét hey 6r e-mgtivatos besagide f/ou get a track you get an idea of what your
pogress is |like so itds easy to see you kr
an effect on you know your weight average or something for the week kind of thing.

So there have been a few days where you know like family barbeques and that long
weekendvas ki nd of a good example, it was it
the food and that but it makes sure that you know, you can if you have a day like that

you kind of motivates yourself to get back onto a regular schedule and that kind of

things 0 € [ P a #18,iMalé, p8a0y]t

So | discovered my eating was pretty disordered and very like emotional. And |

di scovered | ate a |l ot of | ike empty <cal or
handful of <chi ps, aesdhenhlceuldtbave hbdl @uanofuit many
and that would have been more filling and less calories and then like when | see it laid

out | i ke that uhm | guess it os#l®Remaleer t o 1
18-30y]

| think it gave me anidealiko me t hings | don't that | di
an idea Iike I'"m I 6m a chocolate freak so

like a handful of chocolate chips but when | entering it on MyFitnessPal and | actually

took my handfulhat | would normally shove into my mouth and put it into a measuring

cup and realize, my god thatdéds not | i ke 1°
whole meal for some people maybe | should stop doing that. So it kind of gave me

some ideas of moreagbe nutritionally sound choices that | could be making or the

i mage in my head that | hadndét thought, Vyc
chips, how much can it really be, #20el | her
Female, 3150y]
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emy first ti me, | was amazed how much cal c
track it. | eat a lot...I tend to eat a |
i nput the information and, @ Ohthisya.@hsd, I Or

is something helpful. [Participa#i4, Female, 3B50y]

Feedback kept some interested in using the apps over a period of time, as described by
Participant#23:

And then seeing like like | said, it it tells you how many calories yoe hef for the

day so that what keeps me interested becal

and have that big chicken breast and salad or am | going to have a bowl of soup?

[Participant#23, Female, 350y]

Participants reported using various mess indicators including) numbers, graphs,
and rewards, and b) messaging (feedback and reminders). These will be described in the
following paragraphs.

For viewing progress related to dietary intake with mobile apps, participants used a
variety of ndicators ranging from the number of calories consumed to graphs and charts
outlining micronutrient and macronutrient consumpfijahich were frequently well likedl)
these indicators were used with varied frequency (e.g., every time they logged intp, the ap
daily, weekly). While most participants were primarily interested in their caloric intake,
several were also interested in other nutritional variables (e.g., macronutrients, fibre,
micronutrients), and sometimes the variables of interest changedrogerlh MyFitnessP&l,
there is a section seen upon app entry that indicates positive energy balance in red numbers and
negative energy balancegneen some, but not all, participants found this colour coding was

effective Participant#24 alsomentiored:

| feel that fhis colourcoding can | ead to some really bad
negative whatever. [Participa#®4, Female, 1-80y]

Weight progress graphs were also menticastportant to visualize progress and

motivate continued app uslarticipant#13 said:
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[weight progress gragthas helped me to see my season variability and also to reflect
on what...yeah, what | could do to not fluctuate my weight and have a more consistent
eating pattern as wel-30yJ0o [ Participant 13,
Some participants also spoke positively about visual indicators for their exercise

progress (e.g., maps with running/biking routefyrmation ondistance, pacgndelevation)

especially when recorded automatically, whether with the same apps wherecireled their

dietary intake behaviours or separate exercise apps/weargagicipantt7, who used the

Fitbit®, describes seeing exercise progress as a game in the following quote:
€ it was I|like, playing a g a nienanbaspopl donot
up so it felt | ike playing some kind of cc¢
levels. [Participant#7, Female, 180y]

Rewards (e.g., wristband vibration/light up, virtual rewards) were also another progress

indicator for exercisperformance that was well liked and motivation@articipant

experiences withewards obtained for exercise performance are described in the following

quotes:
éthe Fitbit, itoéll Iight up and give you |
knowing each...each light is two thousand steps and...and then when you do hit 10,000,

it will vibrate and shake and you're |ike,
[Participant 16, Male, 350y]

Il know I |like it when my wWAWM0stepsgoalbndbht es t
|l i ke 1t when I |l ook at my 8000 steps goal
above that, |l 6d say thatdés a motivator. Li
and | was | i ke man, | 6 v etowdlkraditdediyfurtheo ne a w:

because | want my watch to vibrate. Right. Dumb. [Particig2®t Female, 350y]

éin the Fitbit you get emails with these |
of ITtaly, 6 or &é6Youbve waldk ¢ d efyrcbeesybBlumpenmt o
kind of I ike them. So ités just kind of |
are...people recognize how cheesy they ar e
anybody but itds tkhendbadk!l i kTeh a téfBsh , c wptae . @ 1

Female, 1830y]

| liked the pointsfrom the Fitocracy apjp points definitely motivated me. | always
wanted to get more points, stuff like that. [ParticipgtMale, 1830y]
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Some issues were noted with &eng exercise in the same apps as dietary intdkeh

includedperceived incorrect exercise calorie information and exercise caloric information

influencing them to eat more food to compensate and countering their effort to lose weight.

The following qude illustrates this finding:
Uhm | had, using MyFitnessPal you can add in like the exercise things because it can
be paired with Map My Run. Which seems like a great idea until you're like oh | have
all this extra f ood more.Salrurnedahat off leeatiséis e at
just, I 6d |'i ke do so much exerci se, eat r e
but not really treating yourself by eating more like binging almost, yeah. [Participant
#24, Female, 1-80y]
€ s o t h adk..tiadk ény fbod &nd then, like | said, where | do fall into trouble
sometimes is when | |l ook into the...the e
|l ook over, 6Oh, I still have fifteen hundri
good. Participant#16, Male, 3150y]
Data recording streaks were another visual indicator that encouraged ongoing

monitoring. A couple of participants spoke proudly about their streaks (including one

participant being upset whehe lost he600+day recordirg streak) andheyappeared to be a

significant motivator. The following quote describes this finding:

éfor your streak -fivedags..they dodrackit..arm thentheyi net y
know around near the middli&eqf AtHreg , day oar

Ayou havendét | ogged anything in. You don¢
that was...that was a little bit of...sort of draws a little bit of your competitive nature and
going, AOh yeah, | 6m nothé oshmge tmiisut ed 64

[Participant#16, Male, 3150y]

Many participants also experienced periodic messaging in apps (especially
MyFitnessPa®) that flagged the nutritional quality of their food choice (e.g., this food is high
in salt), or predicted their body weight at a future date if they followed their recorded diet for a

period of time. Most felt positively about these messages and fhendihteresting and
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helpful. In addition, some participants mentioned preferring those messages with positive

content vs. those with negative content. Particigamhentioned:

The thing thatos probably wor kdodn wel | f or
everything for me. Like i f | add a food i
high in thisd and it makes me know, 6al ri
chocolate milk. [Participanf2, Male, 1830y]

Despite participants féag positively about these messages, some concerns about

inappropriate message content were reported assfating something obvioys.g.,protein

powder is high in protejpflagging a poor food choice despite it being a small amount of their

overalldaily intake, messagingutside of theihealth, diet or nutrient interests, and messaging

that predicts a |l ong term weight outcome bas:é

describing these concerns are presented below:
éon something |ike coconut oil, Ilike, if I
me a popup message that says, O06This food I
itdéds not taking into account tdrthdffoadt 6s onl
[Participant#15, Female, 1-80y]
Li ke | 0 v enessagpard ¢gbne @k wel[, so what does that mean to me?
Not hi ng. Like 1dm not |l ooking to track my
pressure so | 6m enc ocauyrpa gleode stnod te aktn oswa Itth.at
inputted that on there | donbét care right
high salt content, because | 6dm encouraged

[Participant#20, Female, 350y]
Like, one of the things that | hate is how it will estimate how much you will be
weighing four weeks if you eat, |ike, that
to be the same...eat the same every day and | find that estimation ridiculous.
[Participant #13, Female, 1-80y]
In addition, these messages well as receiving feedback from the app that was less than
positive)had the potentiab evoke some negative emotions as described by the following

participant:

Sometimes...sometimes if you've easemething, you know, if you've hit something
i ke, a McDonal dbdés fry or something and it
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in fat, o6 or whatever, thereb6s a...a small,
t hereds a smah |li tbiandofy osunhbGarnee Iwiikte, Oyeah, 6
out of 1t and i1tods |ike, AOh yeah, I feel
hold on to the praise a |ittle bit | onger
like, yeah, whe t hat pops wup, 1 to6s I|i ke, AYeah, I
interesting but yeah, no you...it does render an emotion. There is an emotional
connection to it. l'tos. . .1 tbds I|Iike...itoo:¢
yeah. di d bad and itbés tel |#i6nMple,88%60y] di d bad.
Participants reported having mixed feelings about reminder messages (both app and

email delivered) for lapses in recording. While some found them useful and acted on

reminders, oths sometimes ignored or did not want th@ng., depending on their mood), but

liked them nonetheless. The following quotes describe this finding:
I 61 | admit, sometimes | just input it al/l
| 6 ve e at andthisforihe day. [Participath, Female, 180y]
So they have an app or a feature you can ¢
by certain tihmgslikeél yopugnoswagondthat 66 get

actually very usefulbecause sometimes it will slip my mind. [Particip#b8, Male,
18-30y]

Still other participants did not find reminders helpful at all (e.g., eating reminds them to enter,
do not feel that they forget), and one participant reported being unaware thapghprovided
reminders. Others also reported concerns about receiving reminders at inappropriate times,
finding them annoying (e.g., if they are not using the app religiously, messages were sent too
often), uncomfortable content (e.g., reminders to @i, being inconsistent, and not wanting
others to see the notificatiomappropriate reminding for some participants was a reason to

stop using certain appd.he following quotes explains some concerns about reminders:

eit can getriatdiitmngeedpeécival iy when youobdr e
doing something else, |ike sometimes they/{
afternoon and by that point I 6m not even t
while | was eating breakfast van changes day to day | probably would have entered

it é [ Pa#22, Femalg H0Y
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And [FatSecretapp kept on sending me | i ke notificeé
didndét remember to weigh ind andcalse ke. . .

|l 6m al so very muscul ar and that w#d, ki

Female, 1830y]

8.3.1.2.3Technical andapp-relatedfactors

Technical factors that affected app use were mentioned by some participamts.
participants described technical concerns with the nutrition app incladisging, freezing,
and being slow (e.g., to load the app itself, to search and add sowtspmetimes blamed

their smanphonefor these issue&.g., older, memory is full)For some participants, technical

nda

concerns caused them to end use of the app. Quotes describing technical concerns with these

apps are provided below:

|l think optimization is very, very import e

uninstalled like the other apps | had so like you know as you use your phone like as

mont hs pass it gets more sluggish add
whil e 1 dm s e ar r#t9Hemalg, 180y|Par ti ci pant

I

| 6ve kind of stoppwhi ¢halkckpmagbalyl wushoual dn

T when | stopped using it was just getting too slow, too glitchy. That could very much

have been my phoneblis real |y f ul | right now; a ot
phone that made it slow, but yeah, | was getting frustrated with it. [Parti¢ipant
Male, 1830y]
On my ol der phone |l ike, just |l ike radding t
|l i ke whatever, and then | 6d | u#4, Female,r eal | \
18-30y]
ltdéds a little slow sometimes, but | think
ili ke itds not the mé3Hemat, d83@yht phone. [ Par
Broken hardware caused use of nutrition apps to end for some particijpaatilition, not
having access to \ARi or cellular dataand uncharged devices were reported as affguse.
For example,
eif 1 go to | ike,e mynptalme nd csurmptl rax-Eia wd ot h e
then all of a sudden, everything | do is ¢
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i Pad becomes usel ess. .. .yeah, Il canadt
#16, Male, 3150y]

In general, partipants felt their nutrition apps were easy to use; however, some mentioned
concerns including too many screens to pass through, too muatamated ads; moreover, a

few participants were disappointed that some nutrition apps had poor integrationnesi f

apps. A couple of participanédsoi ndi cat ed that mobile apps il a
versions of these tools, more so for apps with exercise components (e.g., features available on

websites/desktop version not available on the app).

8.3.12.4Personalfactors

There was substantial variation in personal preferences for specific apps, opinions on
different app related factors (e.g., presence of ads, désaureqe.g., counting calories vs.
points)), willingness to pay for apps, and comfevel with these toolsParticipantslso
varied widely in their use, interest, awareness and acceptance of different features (e.g.,
reminders, emails, blogs posts accessible via the &mphe reported that they may be more
suitable for a youngeremeration.Subcategoriethat warrant additional discussion include

selfmotivation, privacy, and knowledge.

8.3.1.2.4.1Self-motivation

Participants described two types of persaadft motivation that were required to use
apps: motivation to make the behaviour change itself, and motivation to use apps for this
purpose. Some participants mentioned that behaviour changes needed to come from within the
person themselves, that they hadietel motivated to make the change and put in effort to make

these changes; they mentioned the app was only a tool or accessory available to assist, support,
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and motivate them with this process (e.g., provide knowledge about behaviours) and was not
capableof making lifestyle changes for them. If motivation to make behaviour change was not
present within the individual, behaviour change using apps would not be successful; some
participants had experienced this phenomena. Patterns appesaredo vary with

motivations; some used apps intermittently when they needed assistance to make changes (i.e.,
when they noticed behaviours were poor or needed to lose weight) and stopped when back on
track. Others reported using apps more consistently. The foll@quiotgs describe this

finding:

|l think you candt use them in isolation.
your lifestyle. You have to already want to do it and then you use it as a tool to support
what you're already doing. [Participais, Female, 1830y]

Il find that | ike when | first started usi:
was doing kinda thing and | didnoét spend t
app will solve all my problems and make me know evergthipout you know you still

have to do some work on your own and figure out what you know what you should be

eating, what you should be doing. [Participéh®, Male, 1830y]

|l think this goes back to | ike aldhad expect :
candy and chocol ate. Therebés | 6m no shame
guess what my primary expectation of is the app was that | was going to be able to like
stop that but that has to c¢omailifgtoom mysel f
change that, that takes a | ot of work. Anc¢
[Participant#24, Female, 1-80y]

éthe app isndt going to make you | ose the
the weight, and the app is just going ®&ghyou in the process of doing that, but you

have to be committed to it. | mean you can cheat the system, you can use the app and

say | ike. fAYup, | was really good todayo :
you ate. Well t hyeo uadprpe ddooe snngd ti sc ahruer;t ianlgl y o
going to use an app, and you want to use it to the best of its ability, then you need to

just be true to yourself and be okay with the fact that you messed up one day, but again,
tomorrowisanewday. Ansio t hat 6s the best thing to th
day; it starts over again. [Participa#t, Female, 3-60y]

Using apps for dietary tracking was felt to require perssal&imotivation, effort, and

organization as use was a lot of waaklheence was sometimes affected by their situation
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(e.g., schedule, time availability, types of foods eaten, eating context). Some participants
mentioned moving away fromutrition tracking apps to other methods to help them make

healthy choices (e.g., usitignds to determine appropriate portion size, using healthy recipes)
because the app required too much effort to use. The following quotes illustrate these findings:

And in some instances it has but | have found in a lot of cases it goes well for like a

week and then |1 6m just, |l 6m bored of it or
what | have the availability to do in a work day to track it. [Particig20t Female, 31

50y]

it takes time. You really hayeutoeficmadi ni

[Participant#17, Female, 1-80y]

Whenever | got more busy | would use the app less just cause it took time to input
everything. [Participant#22, Female, 1-80y]

|l tds really hard to track craidneonehatithe f ood.
nutritionist told me to uspwhich is using the hand to estimate proper portion $izes
[Participant#22, Female, 1-80y]
Participants frequently compared automatic exercise tracking apps to manual diet recording
and said they wishethat there was much less effort required for thetdaekingprocess.
One participant was motivated to use her Feithiecause she had paid money for it.
A different dimension described by participants was positivensetivation for dietary
trackingin response to seeing positive outcomes (e.g., changes in body weight). The following

guotes describe this finding:

Like | have been seeing results using the app, so that makes me want to use it more and
more and more. [Participa#il, Female, 180y]

Il think the thing thatoés really keeping me
want to get to. Since | 6ve seen results ¢
me want to keep continue focusing on it. [Particigé&htMale, 1830y]

| Ovwensthe result, so thatds what kept me
because you can actually see it uhm yeah, no I still really enjoy using it and enjoy
entering the foods in it and stu#23, so | |
Female, 3150]
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| was seeing results, so that made it even easier to continually access the app.
[Participant#4, Female, 3-60y]

él do feel | ike a sense of accomplishment
my three servings of vegetablesgy bt enough protein. Look at
Li ke, it 1s 1ike, really exciting...and |
I i ke, I feel it, energizes better | ike, t1l
rewards thakeeps me on track, | guess. [Particip@tFemale, 180]

Moreover, many participants were sgibtivated to keep using these apps because they still

felt that they needed to make progress towards their goals (and it was working as they were

seeing results) or were afraid of regressing (e.g., gaining weightib#uky discontinued app

use. The following quotes describe this finding:
So I dm...106m doing it because | know if |
the same thing again and going, AOh yeah,
track ng it or measuring it, Il really donodot |
good, going, AOh yeah, no | ..l didndét eat
and then you can graphically sne##6 Mateg¢l t 6s |
31-50y]
| mean part of it for me is | donét want
still all ows me to be able to se#d what | <
Female, 3150y]
éef or me, Tmedthsocnatedllygreatreasinbut i1t ds the fear
weight back on. That i1 f | were to go at it
yeah I '"m making some good choices here or
for me, t hat Oator is thesfeabof pyitgng the weighd hack wn and having
to go through' like it was not easy to go from a 3@8@lorie diet to a 1,200. [Participant
#4, Female, 3560y]
We | | |l 6ve seen good progress, so I 6m |ike
I dondédt think |1 d&d&m going to use it forever,
Like I think I stildl havenoét qludgltle jmegt | ke
using it é #3 Femalet 180yl pant
I know there is a goal in mind that éwhen |
|l will see progress or not depending how \
accuratelyandusgn t he app accurately then you know
much c¢closer to my goal at the end of the \
know, I havenoét r e a# remdle B0y]go al . [ Partici |
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Although positiveprogress tendkto be motivational, seeing poor progress was difficult and in
some cases decreased motivation to adhere to app use. This was described by several
participants in quotes listed below:

|l had a different job and lindeieatingalotofwor ki n
crappy food so | think using\yFitnessPdlwas actually more of like, a

downer éLi ke, |l wasnodét in a place where |
for the better, nutritionally. [Participa#l5, Female, 1-80y] (note: partipant

reported stopping app use when in this previous situation)

| remember one thing was that | get discouraged discouraged when my like progress
would regress so if | see like regression too much | don't wanna like open the app
anymore. [Participarl9, Female, 180y]

Whenever i1itbés |ikeé So, at | east in my wei
l'i ke, Al 6m staying within my |imits and t/
because you werendt seei nvweektohtwooftteatsamdl t s, bt
then you drop again. And it would be fine again for a while. So I just found those areas

ofplateasi ng wer e hard to continue at times, b
you then begin to wond éddojngtbid right, ts bomsthingct ual |
not working with the app itself, do | neec

those sorts of questions. [Particip&dt Female, 3-60y]

éthere will be weeks that obvi otheréfogre I wi | |
wonodét use the app as much. But | dondét tl
app, itdés more just a str#8denale, 3BOy]t h me an

8.3.1.2.4.ZPrivacy

Several participants felt that tracking their dietlananaging their body weight was a
private matter. Hence, they did not use and were not interested insspaltfeatures
offered bydietary tracking apps (e.qg., friends on the app, social media integration, user
communities) despite social media usgeneral.Interestingly,a few participants were very
engaged with social support offered by exercise apps (e.g.gkiftitav®). Many
participants also wanted to keep this private from their friends and/or fandlytey did not

know if any of tleir friends were using apps; however, some felt that social aspects would be

160



useful for some users and possibly themselves (although they had not.ustmhiéver, some
did reportsharing datgprogress with close friends or familsome participants udeother
online forums not attached to the app (e.g., general nutrition/fithess forums, Fa&ebook

groups, redd®) and appeared to find these resources helpful. Yet, others reported being

uncomfortable knowing about oddtoenapprppeatep!| ebs pi

advice that could be given on such forums. The following participant quotes illustrate these

findings:

| dondt want to share what |1 06m doing or nct

on anything, nor do | want to be shansedl choose not to share with anybody else.
[Participant#15, Female, 1-80y]

...you know, where they were...and they"'r:
going, you know, if you...if you have thi:
percentage more chance that you will achi ¢
been sort of, kind of...kind of I|ike, per:
like that. [Participan#16, Male, 3150y]

| guess when | signed up | wouldnodot reall\
weight or think those kind otsu f f . Li ke 1'dm fine i f they s
physical activities but #ihRkemalel 80yl eat i ng | ¢
|l woul dnodot tell a n y brecarding diet wsing MyKitmessBat t ual | vy
[Participant#17, Female, 1-80y]

| have | have one friendh MyFitnessPdl, hedés a very cl ose frie
heds recently gotten into |ike fitness anct
mean | havendét really checked oustkindloi s pr of
added each other as friends that was 1it, I
kind of see this as a |ittle bit personal
Unl ess i1tds with you knowi pbeowiehyohids eguoy
really care i f he | ooks or whatever or <cor
webll support each other and that kind of
really see, I haveno6t e \s.dRarticipanglld,IMple, 18s ed a n
30y]

ltdéds itdés an individual thing, | never | ¢

friends on it or anything. [Participa#l, Female, 1-80y]
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Some, but not all, participants indicated that they did not feefatable entering their data
around other people, in restaurants, or in social situations; therefore, they would sometimes
delay data entry until a more appropriate time or possibly not record at all. However, others
said that because everyone uses appsne would know and it did not matter where they
were. These findings are described in the following quotes:

eitdéds not something that | will do in

bit weird so | try ttoeatboaftar thave eaterhaad | anb ey f
myself. [Participan#13, Female, 1-80y]

Al s o, I feel +ibkealitds sbkbieghi kg ahese
with |Ii ke other people, which lawapgan a
have to be |i ke | have to input this,
many servings is it? And you might mak

they just want to enjoy their meals. [Participgb®, Female, 1-80y]

el feel l i ke | have to hide it because
normally do socially right and like. Measuring that is kind of like makes people

uncomfortabl e, |l think. uhm. And | do
diary out while people are eating, whi
her Brie cheese, I|Ii ke fancy French bre

people | guess. | | really shouldn't worry about that but it's something kivad' of like
in the back of my mind. [Participa#4, Female 1-80y]

eif 1 édm with other people | have to wo
what are they going to think about it if they find the app or anything like that. When
| 6 m & leasiaspo use the agp [Participant#l, Female, 180y]
|l would use it when | was by myself so
with all that. [Participan#22, Female, 1-80y]

8.3.1.2.4.Xnowledge
Some participants mentioned thatyttigd not have much knowledge about nutritan

had knowledge about selected variables ¢elg., calories, protein) when using these apps

They commented on confusions regarding what they should be doing and what the app

numbers were telling them. Tkast majority of participants were using these tools
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independent of health professional support and individuals frequently reported getting nutrition

information from the Internet or from ngprofessional sources.

8.3.1.2.5 Obsession

Although adherereis generally regarded as a positive aspect of nutrition mobile app
use, a drawback of use by some female participantswasse@ato ul d be daddi ct
6overcome | ifed, and promote an unhealthy
about eatig disorder development linked to app use was raised by a few of these participants.
The following participant quotes illustrate these findings:

|l té6s addicting. | think itdos really eas

concer ned riofundgryaurigoats foothe elay; like that kind of stuff.
[Participant #1, Female, 180y]

But | think itds .thereds a fine I|line
but then, at the same ti me, o0besarddtsyinoig o
t o. Il try to watch myself and not be o

[Participant #13, Female, 18y]

i v

ob

y

be
vV e
n

€

t

me .

c a

What | can see...it hasndét happened to
promote eating disordesay be é And | i ke, attention to
guilty for overeating so .and thatdéds s o0me

Female, 1830y]
There is at one point, where | found it addicting, potentially towards the end of that 600
days. Like | actwually would think Iike,
keep this going?6 Oré And | found | was
to access the appwhich was silly, and you know, one week not putting stuff imoits
going to kill me. [Participant #4, Female,-3Qy]
Some strategies to overcome an unhealthy obsession with app use was through stopping app
use for a while, ignoring recommended targets for a bit and finding that there was no difference

in theiroutcomes, or forcing themselves to not worry about recording some meals to focus on

just enjoying them. Quotes from Participants #5, #9 and #13 illustrate these findings:
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Istartedirl r emember | got super obsessive abou
interesting. Because like | remember | had like a little bit of like an existential crisis for

a |little bit. Il 6m |I'i ke, am | Tdedsl epi ng ¢
regi med. ltos i ke all I carwforatvlart , | i ke
So thatés why | stopped using it for a whi
Female, 1830y]

I me a n, |l think sometimes | think 1 odm a |1
gui |l ty i f | fastnameobparticipajKilke this is a birthday party. You

can eat cake and feel fined and thatods fir
gotten like to an unhealthy level, but just definitely like a little bit more than | would

like to sometmeand so | just have to remind mysel
your goal for |like two days in a row,;, Yyou(
[Participant #3, Female, 180y]

I f | can be compl etely hoobesses silve hpenrks dmnoi
had issues with, like, exercise and food before so | think there's a fine line, for me at

|l east, between being very obsessive about

this for a few days and like, just, you know, allog/iior flexibility so | think the apps
really enforce inflexibility on us sometimes and just learning to be...like, | can enter my
food but | can also be flexible and... [Participant #9, Femal80y8

| think, sometimes, it can be dangerous from thetpafiiew of the disordered eating

pattern because you...you will ask yoursel
the. . .within normal? Like, is this...is t
eating?o So t hat «avwthaughtead/semesnesstruggledn g t h a't
wi t h. It was | i ke, AWas this...like, is
And thatodés why |1 try not to actually do it
my...almost like my balance or how I canseeghin bei ng st i | | nor mal

trying...yeah. [Participant #13, Female;3@y]

8.4 Discussion

There is no doubt that mobile apps hadeancedlietary semonitoring practices that
traditionally encompassed pen and paper, and more recentlycothputerbased approaches
(e.g., website) Not only have these appansformedhe process of dietary setionitoring
(e.g.,improvingportability, instant feedback in reatorld situations), they have also made
powerful diet seHmonitoring tools moraccessible and front and centre to the general public

(e.q., these apps are frequently amtirggtop downloads in commercial app stdrékhis
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researchs unique as it investigatéhe experiences and perceptionsn&mbers of thgeneral
public alreadyusing these toolsNot only is thigeflective of what goes on in tmatural
settings it allows uptake of and adherence to these apps to be better stldine toother
qualitative studies in this area which tend to focus monesearctparticiparn perspectivesf
specificapprelated features.

In general, participants in this study felt positively about mobile apps to help them
change their diet behaviours. In fact, many participants did mention that they were able to
make positive changes toeih behaviour while using these apps which in some cases
translated into beneficial weight and/or body composition changes. Users also generally felt
that these mobile apps were more convenient for dietrsatitoring compared to other self
monitoring approaches (and some mentioned they could not go back to other approaches (e.g.,
paper records) now that they have used apps). These results also agree with other qualitative
studies in this area whidbund liking for featuresuch as large food databadescode
scanners, and the ability to record dataaccess feedback and informatemytime(170, 174,

175) However, use of apps for deelfFmonitoring was not freef challenges (e.qg., difficult
and time consuming food entry, technical difficulties) which have also been reported in other
studieg(170, 174, 175)

This study is unige as it provides insight into factors that can affect use of and
satisfaction with diet selfnonitoring appsvhen used outside of research trial settiwbgh
has relevance to research, health, and information technology professidmede. factors
included thoseelated to data entry (e.g., database size, portion size, entry of complex dishes),
accountability, feedback and progreeschnicaland apprelated(e.g., access to \Aki/cellular

data,broken hardwareapp speed) They also includéoserelated to the person (e.g., self
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motivation for behaviour change, seafitivation to record data), progress (i.e., positive
progress was motivation to continue recordang vice versgprivacy and knowledge In
this study, different factors were maseless important depending on the user fatbrs
sometimesnteracedwith one another. This suggests adherence to mobile apps for nutrition
behaviour change is both a complex and individualized process.

In the Diffusion of Innovationg68) framework there are five attributes of innovations
(relative advantagecomplexity compatibility, trialability, observability (defined in Chapter
2) which are thought to affect whether an individual will adopt an innovaiidrese attributes
have also been suggested to help explain reasoimslividual maydiscontinueuse of an
ehealth innovatioK56) in the confirmationstage of the InnovatieBecision processin the
case of participants frothe currenstudy, these attributes appeared to play a role in both
adoption and continuation/discontinuation of.us®r examplefor complexity users appeared
to be more interested adoptingapps that had a lower perceived complexity of the food
recording process (e.g., contained large food databases). Food data entry was also a complex
process for some users (e.g., portion size determinationsmg correct food from the
database)more so than automatedercise data entrywhich caused some to end use.
Moreover, a few use@soreported that technical problems made the app too complex to use
which caused them to end useompatibilitywasalso a major factor that affected both
adoption and discontinuanoéuse For examplgthe types of nutrition variablélat could be
tracked(e.g., Weight Watche® points calorie$ had to be compatible with user needs for
them to adopt use. Many uselid not feel that social support features in modyigs were
compatible with their pvacy needs, and therefore this specific feature was frequesttly

adopted.Changes in user situation (e.g., home eating to residence cafeteria eating) and needs
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(eg., no longer want to lose weiglwpuld affectwheter the app was compatible witkeds
and in some case®suld explain discontinuancé®bservabilitydid not appear to be as
importantas other attributefor adoption of apps, however, in tberrentstudy, participants
who observed changes in themselves were more likegribnue adhering to using the app
and vice versaRelative advantageas also important. Users felt that appgen though they
were sometimes hard to yseere superior compared to paper records, and this had an effect
on their decision to adopflrialability was also important for adoption (as users could easily
download these tools to test them out from app stores), but it was not important for
continuare/discontinuance

Privacy was also commonly mentioned by participants. Many participants wanted to
keep usef nutrition apps for weight management private; however, there were a few
participantsvho werecomfortablesharingthat they were using thesaolswith close
friends/family and one who waemfortablesharmng contentwith anyone. As a consequence,
some patrticipants also did not feel comfortable using these apps when aroundietpates
the large number of individuals who use smartphonesdrety and many did not use and
were not interested in social support features (e.g., social media sharing, user communities,
friends) offered byeveraliet tracking appsinterestingly,someparticipantsvere very
interested irsocial supporfeatuesfor exercise but not diet tracking-hese findings agree
with previous studies of mobile appsearablesand websites for nutrition, exercise, and
health behaviour change which also found limited ugé@3162, 164, 165, 16&nd
concernswith (165, 168, 170, 173ocial support features, despite benefits beaen irnthose
who use then(65, 138) The degree of comfort that individuals have with using these types of

suppats varies, and despite potential bengftg., encouragement and motivation, recognition
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for success, accountability, friendly competiti¢p34), there are many individuals who may
not be interested in using $utols. When designing future toallse costbenefit of such
features must be considered

One key finding was that some female participants repodederns about obsession
with use which could possiblgad to eating disorder developme@oncerns with electronic
dietary assessment tools and recording caloric intake have been documented previously by
professional$235,236) however, to t he aalfishtime tbasthikiyp® wl e d g
of finding has been reported by the actual users of these types of mobile apps. The Diffusion
of Innovationg68) frameworkidentifiesthat innovations may hawsdesirable consequences
Although use of mobile apps for dietary recordiegultedn desirable consequences foany
participantsthisobsessioms anundesirable consequent@ someusers With this
knowledge thatietary tracking appsan have some undesiralolensequenceand with many
individuals using these tools without professional support, it is essential that safdmgiards
place tofacilitate appropriate use. Moreovdrealthprofessionals and professional
organizations (e.gDC) could play importantoles in educating the public about these
potentialconsequenceandprovidingsome strategies on how to use these tools salftdalth
professionals (e.gdietitiang also need to be mindful of this possihledesirable consequence
when suggesting thattients us¢éheseapps for weight management purposes.

Another finding that is worthy of additional discussion is thatnilneition knowledge
level of individuals usinghesemobile apps varied, and was frequently low. In addition, some
participants were following diets that would not be recommended by health professionals.
Although most participants were not using these apps in conjunction with professional support,

somewere interested in having more professional support alongside use of these tools. With
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the large number of individuals using these types of tools, determining the best ways to provide
low cost/freehealth professionaupport €.g9.,0nline, by phone, in pson) is worthy of further
investigation. This is beginning to be investigated by oth@37) Moreover, he eaTracke®
My Coach tool where dietitians can viehentfood records and provide feedback is onehs
tool that may be worthy of future investigation to support app users.

Strengths of this study included recruitment of individweth® hadvariousexperiences
and perspectives, conducting all interviews in person (which allows body language to be
capuredand for the researcher to view the particigateracting withthe app, and using
rigorous qualitative methods (e.g., sampling to data saturation) of which the reporting was
guided by a rigorous qualitative methods checklist (COREQ che(kli8)). Limitations of
this study include@ skewed sample witlnany participants being female, and3@y of age.
In addition, participants from this study may have been more motivated to speak about these
tools compared to otheises from the general populatioihis studyalsodid not capture
health professionaderspectives working with clients who are using these tdutsis an area

for future investigation

8.5Conclusion
Mobile apps have become an exciting and mainstream tool to help individuals improve
their nutrition angphysical activitypbehaviours. Although these tools can offer numerous
benefits, dietary selinonitoring using these tools can still be a difficult process. Moreover,
there are numerous factors which can affect use of these tools, and sometimes users may have

limited nutition knowledge There is a possibility thatsers could become obsessed with
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nutrition mobile app useHealth professionalsave an important role iguiding appropriate

use and development of these tools.
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Table 7: Participantcharacteristics

| n®%)
Sex
Female| 19 (79.2%)
Male 5 (20.8%)
Age
1830y | 15 (62.5%)
3150y | 6 (25.0%)
51-70y| 3 (12.5%)
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Table 8. Categoriesind subcategoriggpresenting experiences and perceptions with nutrition
mobile app use for weight management

Data entry Accountability, feedback | Technical | Personal factors | Obsession
1 Food dataentry | and progress and app- 1 Selt
o Food 1 Goals setting related motivation
database f Accountability, | factors 1 Privacy
o Food data monitoring, 1 Knowledge
entry feedback
methods
o Portion
size
o Entry of
complex
Foods
1 Other
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CHAPTER 9: USE OF MOBILE DEVICE APPLICATIONS IN CANADIAN
DIETETIC PRACTICE ?

9.1 Introduction

Recently, use of mobile devices with comptlike capabilities (e.g., smartphones) and
their applications (apps) has become commorMdrch 2012, 48% of Canadian cellphone
users used smartphones, and 70% of these users had download@3&pp&he popularity of
health professional and consumer health appalsasblossomedin March 2012, 34% of
Canadian smartphone users who had downloaded apps reported they used health, fithess, or
wellness appf238) Recent studies also reveal nieldevice and app popularity among
physiciang180-182, 187, 1894.91).

In dietetic practice, apps may be useful for both dietit{args, organization and
reference tools) and their clients (erqutrition information lookup, diet seHmonitoring, and
diabetesnanagement tools)To date, peereviewed research aelevant apps has focused on
previous generation diet/exercis®nitoring app$69, 108, 121, 23%@nd diabetes
management apg40, 241) Ok | ahoma di etitiansd and dieteti
assistant/app use has also been exan{ii&g). Studies on relevant current comrtial apps
have emphasized content evaluaiipg7, 129, 242244). Further, current apps have been
evaluated in weighmanagemen(tl13, 114, 245, 24@)nd diabetes managemé¢a47)
interventions. Gien the recent trends in mobile device and app populdnsygexpeced there
will be growing interest in these tools for dietetic practice; however, few data are available on

this topic.

1 A version of his work has been published:
Lieffers JR, Vance VA, Hanning RM. Use of mobile device applications in Canadian dietetic
practice.Can J Diet Pract Re2014,;75(1):417.
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9.2 Purpose

The purpose of this studyas to use a crossectional welbased survey of volunteer
dietitians to explore various topics related to mobile devices and their apps in Canadian dietetic
practice. The objectives of this research were as follawslescribe dietitian use of mobile
devices and apps in dietetic practice; describe factors affecting dietitian use of apps in their
dietetic practicegescribe through dietitian seport, whether their clients are asking about or
using nutrition/food apps and, if so, such client characiesjsind to describe whether
dietitians recommend nutrition/food apps to their clients and factors affecting their

recommendation or nerecommendation.

9.3 Methods

The University of Waterloo Office of Research Ethics provided ethics approval
[Appendix 15]. Survey questions were drafted and different question formats (e.g., multiple
choice, operended, ranked) were used to explore topics related to mobile devices/apps in
dietetic practice.These included dietitian use of these tools, appraisal of capest
suggestions for using apps more effectively, reasons for not using apps, client interest in
nutrition/food apps, recommendation of nutrition/food apps to clients, suggestions for future
apps, and continuing education intereRelated studie€l76, 191)helped guide question
development.Thesurvey was mounted on SurveyMon&e¢SurveyMonkey, Palo Alto,
California).

The draft survey was pitested with Edmonton dietitians and dietétiierns (n=11) in
summer 2011, reviewed by thenersity of WaterlooSurvey Research Centre (SRC) in

October 2011, and pitested again with Waterloo region dietitians (n=6) in November and
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December 2011Pretesters were asked to provide feedback erstirvey (e.g., length,
content, question clarity)Question content was modified after the first-fgst and the SRC
review; minor grammatical changes were made after the secoelspr&éhe final survey
contained 49 possible questions and was estinattake no more than 20 minutes to
completegfAppendix 16]. Thenumber of questions varied for each participant because of
conditional skips.

DC, a supporter of this research, promoted the survey to members (n=approximately
6,000) in its monthly electronic newsletters from January 2012 to April ZDA&.newsletter
heading for January/ February was mDo you use
March/ April, the heading was changed to AYoul
practice, 0 i n or dalydiettians (nrapprodnatelye00) eesepeligibls e .
to participate.The survey was available in English onRResponsgreceived from January
2012 to May 2012 were included for analysis.

Quantitative data were analyzed using SPSS Statistics (version 20, IBM Corp
Armonk, New York, 2011); descriptive statistics are present®genended responses, from
guestions shown ifable 9, were coded and underwent thematic analysis for information on
factors that affagpeand whetherehey reconamersd @ppsits adients; this
analysis was guided by standard principles of qualitative anéB&d3 A second qualitative
researcher performed an independent review of all codkthames; discrepancies were
discussed and consensus was achieieding this review, a second lif®-line coding of
individual responses to survey questions was conducted to establistaiataeliability for
emerging themes and subthemBEsequeng counts (i.e., the number of similar comments

within categories) were used to support the salience of recurring th@watsled summary
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notes were reviewed to compare data interpretation and determine the extent to which similar

conclusions were drawn.

9.4 Results

Of 165 DC members who completed consent forms, 139 answered at least one question
about mobile devices and apps in practice, and 118 finished the survey; the response rate was
approximately 3% of eligible DC memberksosses were theesult of refusal to participate
(n=3), ineligibility becauséhe person was not a dietitian (n=17), and failure to respond (n=6).

Respondent demographics and practice areas are shdahle10.

9.4.1 Dietitian use ofmobile devicesapps in practice

Fifty-eight percent of respondents reported current smartphone use (69.9%, 16.4%, and
12.3% of whom were iPhof@e BlackBerry® (BlackBerry Limited, Waterloo, Ontaripand
AndroidE users, respectively); 16.7% reported current tablet use (80.0% of whoriPae®e
users) and 13.3% reported current iPod t@&thpple Inc., Cupertino, California)se in
practice. Overall, 69.4% ofespondents reported current use of mobile devices (smartphone,
tablet, and/or iPod tou®j) in practice of those respondents wh@uoeted current use of
mobile devices in practice, 30.9% reported being 35 years of age ar widetdition, among
respondents who reported not using a mobile device in practice, 51.2% reported being 35 years
of age or older.Most users reported devicse for less than one year and a frequency of at
least once or twice a weelkbout 50% of smartphone and tablet users reported using these

every day or almost every day.
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Overall, 57.3% of respondents reported current app use in pratabée 11 showsthe
frequency of use for different app types; organization apps (e.g., calendar/agenda) were used
most frequently and nutrition/food/exercise/diabetes/dietitian apps were used les@aften.
important finding was that 83.6% of respondents who did noapise in practice were

interested in future use.

9.4.2 Clients andnutrition/ food apps

In total, 54.2% of respondents indicated a client had asked aboséd a
nutrition/food app.Overall, 98.4%, 16.1%, and 1.68bthese respondents said app clients
were adults, children/youflor their parents), and seniors, respectivélyrthermore, 46.8%f
these respondents said app clients were equally likely fenfiede or male; 27.4% said they
were mainly female, 12.9% satigey were mainly male, and 12.9% & uncertain about the
sexdistribution. Overall, 58.7% of these respondents reported s¢le@se clients one to two
times a month or more often.

Respondents were asked to indicate their top three cHoioes t hese cl i ent so
concerns: overweidlobesity/weightoss was the most reported top choice (83.9%), followed
by generahealthy eating (72.6%) and diabetes (50.0%¢spondentalso indicated which
app types these clients asked about or usadrie/nutrient/food group trackers were thesino
commonlyreported (90.3%), followed by food nutrition information lookagps (61.3%) and
restaurant nutrition information loakp apps (50.0%).

Among respondents, 40.5% had recommended nutrition/food apps to clients in their

practice. Some recommendespecific appsMyFitnessPdll, and Lose It were the most
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frequently mentionedHowever, others recommended appgeneral or provided guidance on

choosing apps.

9.4.3 Factors affecting app use and recommendations

Several factors appearedto affdct et i t i an s Owhatlseethep f apps
recommended them to clientBecause similatactors applied to both situations, they were
grouped togetherThree themes emerged from the ddtasome cases, respondealso

suggested potential solutions temdified barriers.

9.4.3.1Theme- mobile device and app factors

Respondents mentioneaany factors relevant to this themehese factors included
access to information/tools, content qualé@gise of useaccessibility/compatibility, and cost.

Severakespondents reported that apps are convenient,iimgpveved their access to
information/tools (e.g., calculatongminder alarms), and have enhanced their organization
becaus@verything is in one place and always in their hahkis improved access has
increased efficiency, helped them to kegpto date, and allowed them to provide better
services.Thefollowing respondent quotes illustrate how this has affegtadtice. One
respondent stated: inéwhanseemdclieatsammueiteesasly |
have increased accessibilityknowledge.l also am able to serve clients bettecause | can
access nutritiomelated and nonutrition-relatedi nf or mat i on vi a my i
necessarily be abteo wi t Wrothdr saidfi T o eppgd njake my life easieas they

reduce the time it takes to do thingshey keep merganized without a bunch of sticky notes
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and a messy desull of papers.| can have all my schedules and reminders irhands at all
ti mes. 0
Some respondenssid apps were an accessible and convetoehtor clients to
complete different tasks (e.g., satbnitoring)because they normally used mobile devices.
Oner espondent said: Alf peopl aeadywaytosldatask a s me
ochabit into their |ives. o0
When they were discussing content quality, soespondents said apps were accurate,
comprehensive (e.g., larf@od databases), and a trusted information sousmavever,many
also reported concern3.hey suggested that curreagps did not meet their needs or the needs
of their clients (e.g., because no comprehensive dietitian apps existed, becalsaations
that are too basic) and they had difficulty findaggpropriate appsConcerns about quality
were commonand incled a laclof credibility, accuracy, and validity, limite@anadian
content, a lack of updates, and no reputabd@nization approvalConcern about privacy
protectionwas also mentionedSome respondents also felt that energigulations were
inaccurae, and apps focused too muchaatories rather than healthy eatinQne respondent
explained hi s concern: MAMost <cl i esupmrtdisbrdeted! see al
eating behaviour and thus continuesheoccupation with food, body size,cashape.Also,
the appglace the focus on nutrients and calories rather than loakiwole foods and
lifestyle factors. | would stronglynote c o mmend wusing any nutrition
Respondents expressed a wish for credible -bighlity Canadian apps for dietitians
and clients; further, they wantéiese apps to be recommended by reputable organizations
(e.g., DC). Participants made several suggestions for such app®y wanted a Practideased

Evidence in Nutrition (PEN(248)app, and an aih-one dietitian tool/information app.

179



Many respondents reported that apps had gaseé of usenowever, others reported
they were not easy to ugeg., they were too complicated, had fixed uritgjhardto-search
databases, and had poor instructior@he respondert ai d, A Rat her than the
way | wouldlike, | often have to adapt and manipulate the way | usaghdo meet my
n e e dSemedaespondents also felt that sataeiceswere too small and/or hard to use with
clients.
In terms of accessibility and compatibility, some respondemtsrted difficulties with
apps that requirethternet accesand preferred those that did not require such acadss.
mentioned were difficuikés accessing apps because of lim#edilability for some
devices/platforms Some respondenltiked and wanted apps for different device/platform
types(including computers and website#).few respondents alsoentioned app
compatibility with other ppgrams, devicesind platforms; both good compatibility (e.g.,
information easilyransferred between different tools) and poor compatitmfityobile device
apps with other programs, platforms, and deweere reported.
Some respondents believed thgpgvere low cost anliked this factor, while others
felt costs were too highCostappearedo af f ect di etitiansdé use of

recommendation® clients. Some respondents wanted more free apps.

9.4.3.2Theme- personal factors

Varioussubthemes emergedhese included knowledge, interest, suitability, and
willingness/ability to pay.Many respondents who did not use or recommend apps reported
inadequate knowledge about them (e.qg., types, compeality, how they were used, benefits

of use) and wanted moreformation (e.g., what was available, how others were wgipg,
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reviews, instructions, traininglOne respondent statedl,J ust knowi ng what i s
help a | ot. o

Most respondents, including those who did not use agp=ared interested in app use
in practice. However, some respondefiad less interestSome who did not use apps reported
no need to use them or preferred to use computeraddition, some said apps were an extra
item to check, andecoming dependenn them was a possibilityinterest als@appeared to
affect app recommendation to clients; some respondectsnmended apps when clients were
interested irtheir use.

In terms of suitability, some respondents said apps rbiglat good option for certain
clients (e. g., yuseunolgle devicesiHowrvere several felt dppsevare y
inappropriatdor certain clients (e.g., loagrm care patientseniors, infants, those with low
literacy, those of low socioecononstatus, and inpatientsPne r espondewith sai d:
a population that struggles with food securiBecommendingpps is not where the clients are
a t Soine respondenkelieved recommendations about apps dependéueatiient
population. For example, they would reconemdapps for young people and/or those
comfortable with devices/apps, but would not recommend them to seniors and/or individuals
uncomfortable with devices/app®ne dietitian dichot want to assume clients had devices and
therefore did notecommend appsSuitability may also vary among dietitiarts)e respondent
was finot tech s avvyoompatibtewithiagps. not own a devi cc¢

Willingness/ability to pay for apps, service plans, and deatfested both dietitian
use of apps and recommendatiorclients. Some respondents felt costs were too high for

themselvesand/or their clientsOne r es p o nd e n thavea callphere (onlyiallandd o n ot
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phone) as | do not think that&n afford a cellphone. | have been waiting for costs/charges to

come dowrn

9.4.3.3Theme- workplace factors
Some respondents were not allowed to use mobile devices at work (particularly in
hospitals); one r e sapphoneon nnitsissstroagly®mposédhinarty fius e
hospital; there woul dLadkefmabildtextinologyadoptiorpdndai ni n g
limited infrastructure (e.g., no Whi access, no devices/apps provided) in the workplace were
also mentionedOnerespndent expl ained this point by sta
these technologies for work practices. The industry is still at the PC stage. The industry is not
investing time, money, oOor expertise to incor j
One respondent also reported that synchronizing mobile devices with workplace
computers was not allowednother believed that bedside use of apps is inappropi&ime
suggested a mobile devisepportive workplace (e.g., permission to use device®, w
mobile technology adoption, reliable Wi access, device and app funding) might help them

use apps more easily.

9.5 Discussion

This work provides the first glimpse into mobile devices and their apps in Canadian
dietetic practice.The data are timely because of the recent increased popularity of this tool.
We hope these findings will help inform future use of apps in practice, as well as research and

development in this area.
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Overall, 69.4% of respondergslf-reported mobile deveeuse in practice, with many
reporting both frequent and recent ustwever, the mobile device uka/elin our study is
possibly higher than thHevelin the overall Canadian dietitian population because many
respondents were 34 years of age or yourayet, in general, younger adults tend to use
mobile devices more than older adults(888) Nevertheless, the usevelin our studyis
comparable téevelsamong physicianEl80-182, 187, 189491)

Overall, 57.3% of respondents setportedapp use in practiceOrganization apps
were the most frequently used in agimdy and most commbnused in a related 2008 study
(176), and nutrition/food/exercise/diabetes/dietitian apps were lessdrequenyi.

Only 40.5% of respondents recommended nutrition/fgmuk to clients, although more
than 50% reported that clieritad asked about or used appsrious factors appear to affect
app use by dietitians and whether they recommend thetetds. Thesefactors should be
considered when developinghoosing, implementing, and recommending apps.

Although most respondents appeared excited about ayppeql feelings about this tool
were reported; similar findingsave emerged from other studies with physisiand medical
traineeq187, 190) Undoubtedly, apps can have benefitsdoth health professionals and
clients(33, 187, 190, 249however, theeported concerns (e.g., poor qualitgf easy to uge
are notsurprising. First, studies in which the content of current commeiggis with
nutrition, exercise, and diabetes contemsbeen evaluated suggest suboptimal quéligy,
129, 242244) In addition,sometimes apps may be based on deeelppeferences rathéran
on what is best for use(850) To address these concerhgure apps should be designed with
health professional arghtient/client involvemengpplying a useicentred approach, and

undergo rigorous evaluation.
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Lack of knowledge about apps also affected dietitiaranserecommendation; this
knowledge deficiency may be partiatlye to limited scholarly literature in this area.
Respondentwanted reputable organizations (e.g., D&provide apps anidformation on this
topic. Dietetics organizations are startingaimvide these services (e.g., DC has released the
apps EatWis® and eaTipst&® and the Academy of Nutrition and Dieteticshe United
States has released apps andadpgsreviews)251) Organizations such as these may be
looked upon to provideore of these services in the future.

Some respondents reported workplace barriers that pre\egopadse (e.g.,at being
allowed to use them, insufficiemtfrastructure). Apps may provide benefits to professionals
(e.g.,quick information access), but potential concerns exist, asi@atient privacy and
appropriateness of bedside ussdesguidelines, angbolicies are now surfacing on
appropriate mobiléevice use in clinical setting252), and research is emergiog their use
in health care environments; this research inclpdest i ent s6 péetbeptouondeotst
app us€253, 254)andthe use of apps during rounds82) Patient information privacis also
a frequently mentioned issue the mobile health literatuf@50, 254, 255) Dietitians should
ensure appropriate securpyotection when they are using devices containing patient
information. Future research to understand appropriate use indhelace and improved

devices/apps may stimulate great@rkplace adoption and acceptance.

9.5.1Study strengths and limitations
The major study strength is the diversity of perspectivetemerged because
respondents represented various practie@s across Canaddevertheless, further research

in specificpractice areas and locations is needed to verify and extefiddimgs.
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The main study limitations are response bias and adeponseate. Possibly
respondents were overly enthusiastic alagts and not representative of all Canadian
dietitians. In addition,younger ages may be overrepresented and Fspedkinglietitians
may be underrepresented because the survepwetable only in English.

This study also did not address mobile device and app usethiyon students/dietetic
interns, which may be animportanto nsi der ati on as health care s
educationapurposes has received attent{@62, 256)and may have benefi(s.g., increased
confidence)252). One respondent had used appge the beginning of internship; this may

become standard the future and warrants investigation.

9.6 Relevance tgractice

Dietitians appear enthusiastic about the potential for apiesghance services, and
considerable interest is also appam@mbng clients.However, currentlyavailable apps may
not meetexisting needsThis study provides a better understandinéaofors that can affect
the use and recommendation of afgpsse factors likely interact with one another and they
must beconsidered when apps are developed, recentded, implementednd chosen.

Respondents wanted quality Canadian apps for both themseldekeir clients, and
wanted these apps to be recommenudeteputable organizationgn addition, participants
wanted more information about apps and the ability to use devices/apps atOverkll,
85.3% of respondents were interestedontinuing education on apps; PEN pathways,
conferencesessions, app reviews/overviews (similar to those that havepbbéghed for other
health professionalg¢p57-259), and a technologgetwork are possible venues for the

provision of such informationDietitians should consider becomiimyolved in app
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development and evaluation to help ensure quality productsraileble to support dietetic

practice
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af fect

Table9:Openended questions on factors that coul d
apps
Question
Questionsasked 1) What do you like about the non nutrition/food related apps for mobile device
to dietitians who that you currently use in your dietetic practice?
use apps in 2) What do you dislike about the non nutrition/food related apps for mobile dev
practice that you currently use in your dietetic practice?

3) What has been your overall satisfaction with non nutrition/food apps for mok
devices used in your dietetic practice? Have they changed your practice? P
explain.

4) What do you like about the nutritiontid apps for mobile devices that you
currently use in your dietetic practice?

5) What do you dislike about the nutrition/food apps for mobile devices that yo
currently use in your dietetic practice?

6) What has been your overall satisfaction with nutrition/fapgs for mobile
devices that you have used in your dietetic practice? Have they changed yo
practice? Please explain.

7) In your opinion, what would help you to more effectively use applications
(whether or not nutrition/food related) for mobile deviceganr dietetic
practice?

Questions asked 1) Please list and explain reasons for not using apps for mobile devices in you
to dietitians who current dietetic practice.
do not use apps 2) Please explain why you would or would not be interested in @gipg in the
in practice future.
Question about 1) Please explain the reasons for recommending or not recommending nutritio

recommendation
of nutrition/food
apps to clients
(asked to all
practicing
dietitians)

apps for mobile devices in your dietetic practice.
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Table 10: Respondent demographics and practice areas

number
(%)

Sex
Female 115 (98.3)
Male 2 (1.7)
Age Category
<25 years 6 (5.1)
25 years to 34 years 61 (51.7)
35 years to 44 years 20 (16.9)
45 years to 54 years 20 (16.9)
55 years to 64 years 8 (6.8)
065 years 3(2.5)
Province of Residence
British Columbia 13 (11.0)
Alberta 21 (17.8)
Saskatchewan 6 (5.1)
Manitoba 7 (5.9)
Ontario 52 (44.1)
Quebec 2 (1.7)
Maritimes 14 (11.9)
Territories 3 (2.5)
Practice Areas
Hospital Inpatients 47(34.1)
Hospital Outpatients 46 (33.3)
Long Term Care 28 (20.3)
Community Health Centrg 20 (14.5)
Private Practice 19 (13.8)
Primary Care 14 (10.1)
Research/Academic 8 (5.8)
Foodservice Managemen| 7 (5.1)
Public Health/Population 7(5.1)
Health
Homecare 6 (4.3)
Food Industry 6 (4.3)
Not currently working in 4(2.9)
dietetic practice
Other 19 (13.8)

Note: Numbers vary because different numbers of respondents answered each question.
@A total of 138 respondents answered this quesRencentages do not add up to 100 because respondents were
permitted to select one or more practice areas.
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Table 11: Frequency of use of different app types by dietitians who reported app use in practice

Everyday 1-2 1-2 1-2 Never
(or times/week | times/month | times/year used
almost or less
everyday) often
number | number (%) number number number
(%) (%) (%) (%)

Calendar/agenda 44 (62.0) 5(7.0) 6 (8.5) 2 (2.8) 14 (19.7)
Clock/timer 39 (56.5) 6 (8.7) 4 (5.8) 3(4.3) 17 (24.6)
Contactlists/address book 34 (49.3) 7 (10.1) 5(7.2) 2(2.9) 21 (30.4)
Social media 20 (29.9) 7 (10.4) 7 (10.4) 1(1.5) 32 (47.8)
To do lists 20(29.0) | 12 (17.4) 17 (24.6) 1(1.4) 19 (27.5)
Notes 16 (23.2) | 16 (23.2) 11 (15.9) 5(7.2) 21 (30.4)
Medical/drugreference and 16 (23.2) | 15(21.7) 12 (17.4) 7(10.1) | 19 (27.5)
databases
PDF/document readers 9 (13.0) 7 (10.1) 13 (18.8) 7(10.1) | 33(47.8)
Camera 4 (5.8) 18 (26.1) 14 (20.3) 8 (11.6) | 25(36.2)
GPS/maps 7 (10.0) 12 (17.1) 23 (32.9) 12 (17.1) | 16 (22.9)
Client scheduling 11 (15.9) 6 (8.7) 0 (0) 3(4.3) |49(71.0)
Voicelvideo calling (e.g., 1(1.5) 9(13.4) 8 (11.9) 9(13.4) | 40 (59.7)
Skype®)
Voice recording 2 (3.0) 6 (9.0) 3(4.5) 10 (14.9) | 46 (68.7)
Meeting apps 4 (6.2) 3 (4.6) 4 (6.2) 5(7.7) 49(75.4)
Lab value monitoring 6 (9.8) 1(1.6) 4 (6.6) 1(1.6) 49 (80.3)
Nutrition/food/exercise/dietitian apps
Calculators (BMI, caloric needs,| 14 (22.2) 7(11.1) 8 (12.7) 9(14.3) | 25(39.7)
etc.)
Calorie/nutrient/food group 8 (12.5) 13 (20.3) 12 (18.8) 6 (9.4) 25 (39.1)
trackers
Food nutrition info lookup 10 (16.1) | 10(16.1) 12 (19.4) 4 (6.5) 26 (41.9)
Recipe/cookbook 3 (4.8) 15 (24.2) 11 (17.7) 4 (6.5) 29 (46.8)
Fithess/exercise 6 (9.5) 10 (15.9) 6 (9.5) 6 (9.5) 35 (55.6)
Restaurant nutrition infook-up 4 (6.3) 11 (17.2) 18 (28.1) 5(7.8) 26 (40.6)
Dietitian Apps (e.g., Nutrition 5(7.9) 6 (9.5) 5(7.9) 6 (9.5) 41 (65.1)
Workbench, Dietitian Tool,
Dietitian App Box)
Nutrition and/or food 5(8.2) 4 (6.6) 9 (14.8) 5(8.2) 38(62.3)
education/information
Grocery shopping list 5(7.9) 3(4.8) 6 (9.5) 7 (11.1) | 42 (66.7)
Body weight/composition 5(8.1) 3(4.8) 8 (12.9) 4 (6.5) 42 (67.7)
trackers
Menu planning 2(3.2) 5(8.1) 6 (9.7) 5(8.1) 44 (71.0)

BMI = body mass index; GPS = global positiongygtem; PDF = portable document format
categories of

The foll owing

up, and nutritioreducation games.

a {2 pnees aweek and wereendverlused by 1 0 %
>70% of respondents: word processing, spreadsheetssahafiuling, electronic charting, finand®yentory
tracking, diabetes monitoring, nutrition support, dieting/quick weight loss plans, food allergen information look

bTotals in rows vary because different numbers of respondents answered each question.
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CHAPTER 10: DISCUSSION

This thesis preseatinovel research on electronic toolsstgpportnutrition and
physical activity behaviour change from the perspectives of members of the publisuging
tools tohealthprofessionalgssising such individuals.This researclexaminedifferent
electronicallybased approaches to support behaviour chandehe findings provida basis
for guiding subsequent developments in this rapidly evolfreld. The Diffusion of
Innovationg(68) frameworkprovides a useful foundatioto integrate findings from across
different stulies in this thesis The attributes of innovations, communication channels,

characteristics ahe adoptersandconsequencesill be discussed.

10.1 Usng the Diffusion of Innovations framework to integrate findingsfrom the
different studies in this thesis
10.11 Attributes of Innovations

The Diffusion of Innovation$68) framework specifiesife attributes of innovations
that influence whether an individual decides to adopt an innov@aétative advantage
complexity compatibility, trial ability, andobservability, which are defined in Chapter 2.
Eysenbacl{56) suggested that these attributes may also explain whether someone will stop
using arehealthinnovation in theconfirmationstage of thénnovationDecision procesghe

work presented in this thesikes suppora role for these attributés both cases

10.1.11 Relative advantage
Throughout this thesis research, participants made referencegétathe advantage

of electronic technologie® suppornutrition and physical activity behaviour changeich
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appeared to have influencedioptionas wellasin some cases discontinuandeor example, in
Chapter 8, participants mentioned that dietary tracking using mobile apps provided benefits
over traditional dietary tracking approaches (e.g., paper records, websites) as it was more
convenient€.g, allowed them t@nter food intake information whenever desired including
when on the gpand allowed them to receive instant feedback which could be used to make
subsequent changes throughout their. dagtitians who completed the sugvef mobile app

use in dietetic practice described in Chapter 9 also mentioned that apps were convenient for
clients anchlsoenabled dietitian® access materials and information when seeing clients
without havingto carry around paper resourcdhe cavenience of thesmols provides an
advantage over other methods.

The features offered by both the My Goals tool and nutrition mobile apps also provided
arelative advantagevhich appeared to befluentialin user adoption of these tools. For
examplejn Chapter 6, participants mentioned that the My Goals feature provided goal setting
guidance and ideas for goals whidd not beesomethingpreviously accessibleSome
participants in Chapter 7 also felt that RO motivational messages remindedrthef their
goals and provided an advantage over not receiving these mesidagescer, others fekuch
messaing did not provide any benefiindwas a factor in promoting discontinuande
Chapter 6, a few participants also felt that tracking goalsowithaving tacompletefood
record provided arelative advantagsince recording full food records che a challenging
process as mentioned in Chapter 6 and 8. Moreover, as described in Chapter 8, mobile apps
can provide several different desirabletfeasincludinglarge food databasegminder
messages, barcode scanningtantgraphical and numerical feedbaekdsocial support

which appeared to have providad advantage over traditional approacivegch do not
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contain these featurethis wasinfluential in user decisions to addpese tools to gport
nutrition and physical activity behaviour changdso, as described in Chapter 8, participants
felt that apps with a larger choice of foods offered in the datalfizsedarelative advantag
over apps with smaller databasgssome casethis motivatedarticipantdo discontinue use
of apps with smaller databases

Throughout studiepresentedh this thesis research, participants made references to
cost. For exampleniChapter 8, paripants felt thatmobileapps were lower cost versus other
methods (e.g., gym memberships, Weight Watdh@ograms)and some dietitians in
Chapter 9 also mentioned that the low cost of these waddeneficial However, in Chapter
9, thecostof theactualmobile devices and appgsalso perceived as a relative disadvantage
over other strategidsr themselves or their client€ost therefore was an important factor that
affectedchoices regardingdoption of electronic tools to support nutritiordghysical
activity behaviour change.

Participants also made several references toitirtiee studiepresentedn this thesis.
Some participants in Chapter 8 felt tmabbileapps had features in them that allowed for data
to be entered quickly (e.gnulti-add)and saved time over otheutrition selfmonitoring
approaches (e.g., paper record®weverentry ofmixed dishesvas found to be time
consuming, and in fact was a reason why some participants decidisddntinue use of the
mobileappandlook into other options for healthy eating

References to quality of electronic tools to support nutrition and physical activity
behaviour change was also made throughout the studies described in thishtiesisample,
dietitiansfrom the study presntedin Chapter 9 mentioned that they had concerns about the

guality of someapps currently available, asdmeusers in Chapter 8lso expressesbme
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concerns about accuracy and qualiBuch incentives may be disincentives to@@m or
continuing usef theseools, ormay place other tools perceived as credible (e.g., Dietitians of

Canad a0 s ®eatelativa adkaetage

10.1.1.2Complexity

Complexitywas another attribute of innovation tlagipeared frequentipcludingin
thestudiespresentedn Chapters 68, and 9 In Chapter 8, participants in general felt that apps
were easy taise andearn how to use, fairly intuitiveand had features ttecrease the
complexity of usde.g., adding food via favourites, barcode scanner, lag® databases)
However, bod data entry (including estimating portion siz&ng providegortion size units,
finding the correct foodsadding mixed dishgsvas a complex process for somsersand was
an important factor that explaineiscontinuancéor some participantsTechnical issues were
also sometimes encountered which made the app more complex to use and in soaigocases
explained discontinuance.

Some prticipants in Chapter 6 foundatking goals with the My Goalgdcker to be a
complexprocess athey could not find the tracker and becausesis too hard to use
complexitywaslikely a key reasosomeusers did not track their goads all or consistently
In addition, adding write your own goals was also perceibyesbmeto be a complex process.

Dietitian participantdrom the study described in Chapter 9 also felt soateapps
were hard to use and complex (e.g., fixed units,-t@askarch databasgpoor instructions).
When designing future electronic tools to support nutriiad physical activity behaviour
change, it is important to ensure that complexity is minimized to ensure optimal use and

minimize discontinuance.
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10.1.1.3Compatibility

Participants across thesis chapters descebatpatibilityof these tools with gir
needs, values, and experiences and provided several examples that affected both adoption and
discontinuance of these toolBor example in Chapter 8, users mentioned that they looked for
apps that provided them with variables that tiveye interesteth monitoring(e.g., Weight
Watcher® Points,calories)when deciding to adopt these taola Chapter 9, dietitians
mentioned that sometimes they could not find appswket compatiblevith their need®r the
needs of their usefg.g., no comprehensive dietitian apps exist, calculations too bdsd)
would affect mobile appdoption In Chapter 8, sersalsodescribed that sometimes their
situation changed (e.g., lost enough weight, eating in residence cafeteria vsavalatslity
of Internet, holidayswhich madehe app was no longer compatible with their needs, which
couldpromptthem todiscontinueuseeither temporarily or permanentlyeveral users
mentioned that they wanted to keep use of their app pgatiescébed in Chapter 8and
consequently, they did not adopt use of the social support features offered in apps.

In Chapter 6, users felt that the concept of My Goals was compatible with their beliefs
that goals were a good rhed to promote behaviour changdowever, the tool was ultimately
not compatible with their needs (e.g., did not allow them to change the difficubgay
madegoals, did not allow them to track the degree of goal progrélss®rs provided several
suggestions toncreasecompatibilty with their needs (e.g., front and centre presence,
improving goal tracking) which can be instituted in the future.

Compatibilitywith user devices was another factor that emetigaidcould affect

adoption of these toolsn IChapter 9, mobile apps reesometimes not compatible with user
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devices; however, with iGS and Androi€ being now the two majanobiledevice
operating systems, this is likely now less of an issue than in 20&2erthelesshere are still
somemobileapps that are only availabfor certain operating systems and devicEsis
finding was also found ithe study presented @hapter &lthough it appeared to be less of an
issue

Several dietitiansChapter 9 mentioned that apps were not compatible with their
workplace (e.g., not allowed to use devices at work, lack of infrastructure (e-gi),\Wot
compatible with workplace computerd)ntil workplacesare morecompatiblewith this

technologythese toolg€amot be easilype adopted into practice

10.1.1.40bservability

Observabilitydid not appear to be a factor that strorafiected adoptionf electronic
tools by the participants in studies presented in this thesis. There were a few particithents in
study in Chapter 8 who mentioned that they had heard about outcomes that others had
experiencedvith nutrition apps (e.g., via social media, friends, family); but for the most part,
observability did not appear to baimportant of a factor affectingdoption One reason may
be that manyndividuals especially in the study presented in Chaptelidnot want others to
know they were using these tools, and therefore, there would be few discussioritkenout
However,physical activityapps may ndfollow this patternandin generalparticipants did
appear more willing to talk about these todis addition participants in this chapter did
mention that observing positive outcomeshemselvepromotedadherence to app usand

vice versa.
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10.1.1.5Trialability

Free publicly available ehealth tools are well positioned to allow prospective users to
easily trial those tools. Both the eaTradkérly Goals tool described in studies presented in
Chapters 5, 6, and 7, and nutrition mobile appdessribed in Chapters 8 andv@revery
trialable as they are low/no cost and publicly available. In the case of the My Goals tool, many
individualsappeared to have tried out the t@a., set goals)ut that was the extent of their

adoption. Partigants in Chapter 8 also mentioned trialing different apps.

10.1.2 Characteristics of the adopter

The Diffusion of Innovation$68) frameworkdiscusses howharacteristics of the
adoptercan affect adoption of innovations as well as discontinuance of innovations. More
specifically for discontinuancéhis frameworksuggests that individuals witkelativelylow
educationsocioeconomic status, less contact with change agaritter adptersare more
likely to discontinue use of an innovati{B). Greenhaugh et §260)conducted a review of
diffusion of innovationsn health service organizations asufjgested thdioth themotivation
and ability of the adoptereimportant forinnovation adoptionlIn the study presented in
Chapter 8, selfnotivation was also an important factor that affected adheremaelive app
useand discontinuance. Users miened that they needed to be galftivated both to change
their behaviour as well as to track their dietary intake in the app as it took time. If they lacked
one or more of these types of motivation, success in changing their behaviours using the

mobile app would be affected.
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10.1.3 Communication channels

Participants in thetudy presented in Chapter 7 frequently reported that they were not
aware thaEROdietitians could help them with their goasspite having an advertisement
about this service on the eaTrackeand ERO websiteFurther, these participants sometimes
reported being unsure about how dietitians could help them with their gadleemarketirg
of EROshouldfocus on enhancinigow-to andawareness knowledg# this serviceas
descried in the Diffusion of Innovatio88) framework Front and centre advertising on the
eaTracke® website, advertisement about this service to dietitians sl bealth care
professionals, and mass media channels (e.g., press release about service) would likely help to
improve adoption of thiservicein the future

In Chapter 6, participants reported finding out about eaTrackeough a variety
methods including mass media, Internet, emerpersonal communication; however,
specifically for the My Goals tool, users reported finding out ab@#dbndarilythroughuse
of the eaTrack&® websitewhich is best known for diet and physical activigffsnonitoring
Participants in Chapter 8lsoreported finding out abounutrition trackingappsthrough
various types of communication channels usually encompassing mass Imedieet,and
interpersonal communicatiphowever, again, finding out abaditferent app features
themselvesppeared tbe more through setfiscovery These findings suggest that strong
communication about services offered by these apps is essential both when advertising the tool

and within the tool itself (e.g., peyp boxes.
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10.1.4 Consequences

Throughout the studies in this thesis, consequences of using electronic tools to support
nutrition and physical activity behaviour change wagscribed The Diffusion of Innovations
(68) frameworkoutlinesseveral types of consequencesunahg those which are desirable and
undesirable In Chapters 6 and 7, participaptressedeveraldesirable consequences
using the My Goals tool and motivational messaging (e.g., helped these goals for
nutrition and physical activitpehaviour change, messaging provided them with new ideas to
meet their goals); however, tdesirable consequencesthis innovation were likely less than
was anticipatethecause of limitations of tHdy Goal featureitself. Participants in Chapter 8
also mentioned severdésirable consequencegusingnutrition mobile appsge.g., weight
loss, more awareness of behaviours).

However, despite severdésirable consequencbeing repated, the study in Chagr 8
revealeda keyundesirable consequenoéusing nutrition apps for weight managemasit
some female users reported becoming obsessed with recording as well as food, and body
weight. Health professionalseed to be aware of the potential for tgksirable

consequencehen supporting users of these tools.

10.1.5 Integration conclusion

The findings of this thesis align with the Diffusion of Innovations framewe8in
general. Specifically, the attributes of innovations, communication chaanels
consequences described in the Diffusion of Innovations frame{@8jltit the results of this

thesis relatively well.
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The Diffusion of Innovation$68) frameworkplaces less emphasis on discontinuance
compared to adoption of innovations as less research had been condtlutegr@a(56); in
fact, inacomprehensive and highly cited review by Greenhaaigh(2004,(260) looking at
diffusion of innovations imealthservice organizations, note was made about hésw
studiesthere were exclusivelgn discontinuance of innovatisnRogers(2003,(68)) did
allude toadopter characteristiegfecting discontinuance, e.g., lower education or
socioeconomic status, but did not specify motivation which wasportantfactor in the
current research. Heras described in Chaptert®&th motivation to change behaviours as
well as motivation to record information into toal§ecteddiscontinuance. Hence, the current
research has the potential to add to beitelerstanding of the process of discontinuance and is
a potential modification of the Rogers framework.

TheInnovationDecision process (from knowledge to confirmation) witihie
Diffusion of Innovations frameworkyas useful for thinking about the ovénarocess of
adoption, implementation or discontinuance of innovatfonshe studies presented in this
thesis It alsoinformed the design of the interview guide (Chapter 8). Yet, users went quickly
from knowledge to implementation of the ehealth watmns and it was difficult to isolate
eachindividual step in this process. This is perhaps a unique trait of how individuals make

decisions about electronic tools in general.

102 Strengths andlimitations of this research
Overall, this research has several strengths. First, this research provides needed
information on both user and professional perspectives with electroni¢ddsalpport

nutrition andphysical activitypehaviour change. There are few available stutiegshiave
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examined user perspectives with these tants even fewer in a in a Canadian context
Second, this work focuses on use and perspectives with these/teoisised naturally outside
of a research trial settingost of the peereviewed literatug to date focuses on use of these
toolswithin a research trial setting which may not be representatimatafaluse. Third, this
work used a variety of methods to gather information includingoorene qualitative

interviews, survey, and databaselgsis Triangulation of sources provides a more robust
evaluation(261, 262)and specifically in the workvaluating the My Goalieature(Chapters 5,

6, and 7, results from the dietitiamterviews, user interviews, and user data all gaint

towards the same finding&ourth, there are very few qualitative ddteat have focused
specifically on use of an online goal setting and tracking tool and therdfisrejork makes a
substantial cotribution in thisemergingarea. Fifth, rigorous research methods were applied to
studies throughout this thesis (e.g., reviews by second coder, sampling to data saturation
COREQ checklis(219)) which has notalways beerthe case for some otheesearchn this

area. $th, this work provides practical informatiavhich can improve the studied tools,
howeverit is alsohelpful to developers looking to modify of create new tools and for dietitians
and other healthrpfessionals looking to support individuals usthgse types abols.

Although this work has several strengths, there are some limitations that need to be
acknowledged. First, the participants in the interview and sustveles presented in Chapters
6, 7, 8, and Qvere likely more interested in these types of tools and topic compared to others;
this may have biased the findings. Nevertheliesghe My Goaldeature this thesis included
a studyexaminng the entire population of Ontario and Albeidy GoalsusergChapter 5.
Secondfor the My Goalsnterviewstudes (Chapters 6 and,Zhe perspectives andividuals

who did not use thBly Goalstool and Ontario users whatid notsubscribe tathe ERO
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motivationalmessaging were not captureldterviewing these individualsight have

provided important insight into reasons for adbptingthesetools. Third, the evaluation of

the My GoaldeatureandERO supports was completed after the large scale reledbes of
featureand supportsformatve evaluation would have allowed some of the issues that arose to
be fixed prior to large scale launcin spite of these limitationindings from this evaluation

are useful to botbC as well as otherooking to develop or modify tool® supporinutrition

or physical activity behaviour changegeneral

10.3 Future directions

Both qualitative interview data amdituralisticusagedata can provide important insight
into use of electronic tools for nutrition and physical activity behaviour changelate,
researclonthese types of toolsasgenerallyfocusedon studyingeffectiveness (e.gin short
termweight losdrials); however, more research usiagange of approachesneeded to
understand andptimizeeffectiveness of sudmols. Similar research in individuals who use
mobile appgor chronic disease managemermtuld be usefuin the future In addition, futher
research on perspectiveshealth care providemsorking with clients who are using these
mobile appsvould help optimizesffectivenes®f these tools aan adjunct to professional
support. Eploration into new ways to offérealth professionaupport to usersf electronic
toolsis also warrantedgsearch with the eaTracl&My Coach tool which allows users to
connect with a dietitian coach to receive feedback on their food entagmissible area of
future exploration Diffusion of innovations such asiobile apps intdealth care domains is

also complex processFramewdoks such as Diffusion of Innovations as adapted and extended
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in this and other resear¢®60) may help to guide the development, adoption, and

implementation of these tools.

10.4 Final conclusion

The lessontearned from the studies presented in this thesis can help direct:
improvements to specific tools (e.g., eaTra@kbty Goalsfeatureg, future tools to support
diet and physical activity behaviour change, and integration of such electronic tools into
dietdic or other health professional practicEhese findings have relevance to health
professionals, health care organizations, information technologists and researchers. Ultimately,
application of enhanced electronic tools to support diet and physicatyalbbghaviour change
may help promote health and reduce the risk and impact of chronic disease for the Canadian

public.
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