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Abstract

Background: Mental illnesses affect many people around the world, either directly or indirectly. Families of persons suffering
from mental illness or addiction suffer too, especially their children. In the Netherlands, 864,000 parents meet the diagnostic
criteriafor amental illness or addiction. Evidence showsthat offspring of mentally ill or addicted parentsare at risk for developing
mental disorders or illnesses themselves. The Kopstoring courseis an online 8-week group course with supervision by 2 trained
psychologists or social workers, aimed to prevent behavioral and psychological problems for children (aged 16 to 25 years) of
parents with mental health problems or addictions. The course addresses themes such as roles in the family and mastery skills.
An online randomized controlled trial (RCT) was conducted to assess the effectiveness of the Kopstoring course.

Objective: The aim was to gain knowledge about expectations, experiences, and perspectives of participants and providers of
the online Kopstoring course.

Methods: A process evaluation was performed to eval uate the online delivery of Kopstoring and the experiences and perspectives
of participants and providers of Kopstoring. Interviewswere performed with membersfrom both groups. Participantswere drawn
from asample from the Kopstoring RCT.

Results: Thirteen participants and 4 providers were interviewed. Five main themes emerged from these interviews: background,
the requirementsfor theintervention, experience with theintervention, technical aspects, and research aspects. Overall, participants
and providers found the intervention to be valuable because it was online; therefore, protecting their anonymity was considered
a key component. Most barriers existed in the technical sphere. Additional barriers existed with conducting the RCT, namely
gathering informed consent and gathering parental consent in the case of minors.

Conclusions: Thisstudy provides valuable insight into participants’ and providers' experiences and expectations with the online
preventive intervention Kopstoring. It also shedslight on the process of the online provision of Kopstoring and the accompanying
RCT. Thefindings of this study may partly explain dropout rates when delivering onlineinterventions. The changein the (financial)
structure of the youth mental health care system in the Netherlands has financial implications for the delivery of prevention
programsfor youth. Lastly, there are few RCTsthat assess the effectiveness and cost-effectiveness of online prevention programs
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inthefield of (youth) mental health care and not many process eval uations of these programs exist. Thishampers agood comparison
between online interventions and the expectations and experiences of the participants and providers.

Trial Registration:

Nederlands Trial Register: NTR1982; http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=1982

(Archived by WebCite® at http://www.webcitation.org/6d8xY DQbB)

(J Med Internet Res 2015;17(12):€274) doi:10.2196/jmir.4817

KEYWORDS

online-delivered course; process assessment; qualitative research; mental health; prevention; adolescents

Introduction

Mental illnesses affect many people around the world, either
directly or through another person. The prevalence of mental
illnesses, such asdepression, ishigh [1] and many among those
who suffer from mental illness or addiction are parents. The
families of persons suffering from mental illness experience a
degree of burden too [2,3]. Results of a Canadian survey show
that 1 in every 10 children lives with aparent with apsychiatric
disorder and 1 in every 6 children lives in a household with at
least 1 person affected by a psychiatric disorder [4]. In these
situations, mental illnessis not only a problem for the patients,
but also for their family and their children in particular. Various
studies report that offspring of mentally ill/addicted parents are
regarded at risk for developing mental illness (eg, depression
and anxiety disorders) themselves [5-8].

Although preventive interventions for children of parents with
mental illness or addiction are scarce, some interventions have
been devel oped for this vulnerable group [9,10]. Most of these
interventions are intended to be performed face-to-face and only
afew are developed for online use. However, given the nature
of thetarget group (eg, including minors, being at risk) and the
problem being addressed, a face-to-face intervention is
associated with numerous challenges regarding recruitment and
inclusion. Nationa Dutch data show that with current
face-to-faceinterventions, the target popul ation was not reached
sufficiently and information did not find its way to the
population [11]. The youth that were reached valued their
anonymity and privacy, which makesface-to-faceinterventions
less appealing. Therefore, online interventions seem to be a
worthy alternative.

Inthe Netherlands, 864,000 parents meet the diagnostic criteria
of amental illness or addiction [12,13]. An online preventive
course (Kopstoring) for children of these parentswas devel oped.
Kopstoring is one of the few online interventions for children
of parentswith mental illness or addiction disorders. The course
is based on evidence-based theories and a face-to-face course
developed for the same population. The Dutch Kopstoring
course is designed for adolescents from ages 16 to 25 years. A
pilot study ng the effects of the course showed Kopstoring
to be effective in improving participants' coping and mastery
mechanisms [14].

The objective of this study is to gain knowledge about
expectations, experiences, and perspectives of participants and
providers of the online Kopstoring course. The research
guestionswere how wasthe process of thedelivery of theonline
Kopstoring course perceived by Kopstoring participants and

http://www.jmir.org/2015/12/e274/

providers and what were their expectations and experiences
with this course?

Methods

A process evaluation was performed to evaluate the online
delivery of Kopstoring and the experiences and perspectives of
Kopstoring participants and Kopstoring providers. Interviews
were performed with both groups. This section first describes
the Kopstoring course and the accompanying randomized
controlled trial (RCT; trial registration: NTR1982) [15] and
subsequently the methods used in this process eval uation.

Intervention

The Kopstoring course aimed to prevent behavioral and
psychological problemsin offspring at risk and was offered to
adolescents from ages 16 to 25 years. The Kopstoring course
was an online 8-week group course with supervision by 2 trained
psychologists or socia workers from a participating mental
health institution in the Netherlands. Every week a different
theme was discussed and participants were expected to prepare
for the weekly meetings by doing homework. The course had
a preventive nature; therefore, adolescents were screened to
ensurethat they were not diagnosed with anillnessasclassified
by the Diagnostic and Satistical Manual of Mental Disorders,
Fourth Edition (DSM-1V) diagnoses. Screening was executed
by the mental health institutions. In addition, participants needed
to have access to a computer with an Internet connection and
be able to participate weekly.

Alongsidethe process eval uation described in this paper, aRCT
was conducted. The aim of the RCT was to examine the
effectiveness and cost-effectiveness of the Kopstoring course.
Participants were randomly allocated either to immediate
enrollment in the Kopstoring course (intervention group) or
enrollment after a6-month waiting list (control group). Because
the course was compl etely digitalized, the recruitment was done
mainly, but not exclusively, through online recruitment,
including banners, Facebook advertisements, links to the
website, etc. In addition, articles were published in national and
regional magazines and newspapers, school visits were
performed, and an interview was broadcasted on aradio station.

Sample
In this process evaluation, 2 groups were included: participants
(n=13) and providers (n=4) of the Kopstoring course.

The Kopstoring participants were selected from both the
intervention and the control group of the RCT. Participants
received an email in which they were invited to beinterviewed.
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To select participants for the interviews from the trial pool, a
maximum variation strategy was used to gather information
from a sample with as much variation as possible to collect as
many different perspectives [16]. This was done by looking at

Table 1. Characteristics of interview participants versus trial participants.

Woolderink et al

several characteristics (eg, trial arm, age, sex, online and written
consent for thetrial, dropout). See Table 1 for the characteristics
of the Kopstoring participants who were interviewed. The
interview sampleisfairly comparable to the RCT sample.

Characteristics

Interview participants, n (%)

Tria sample, n (%)

n=13 n=104

Age?(years)

16-17 3(2) 20(19.2)

>18 10 (77) 84 (80.7)
Sex

Female 12 (92) 93 (89.4)

Mae 1(8) 11 (10.6)
Treatment group

Intervention 8(62) 55 (52.9)

Waiting list control 5(38) 49 (47.1)
Adherenceto Kopstoring course b

Completed 11 (85) 97 (93.3)

Started but did not finish 2(15) 7(6.7)

@ Age at time of registration for the course.

b To this point, data were checked up until 6 months after registration due to the pending follow-up assessments.

At the start of the project, 9 Dutch mental health institutions
participated and each institution trained 2 professionals for the
provision of the Kopstoring course. All planned Kopstoring
courses provided during this study were provided by 7
professionalsfrom 4 different mental health institutions. These
providers were invited to participate in interviews. In total, 4
providers agreed to participate in an interview.

The providers of the Kopstoring course were all female and
approximately 30 years of age; al had a Master’'s degree and
had experience working in thisfield for 5to 7 years.

http://www.jmir.org/2015/12/e274/

Data Collection

Data were collected through semistructured individual
interviews with a list of topics to be discussed (Textbox 1).
Interviews were held between November 2014 and February
2015. The topic list was made by the research team in
collaboration with the national coordinator of Kopstoring and
the team of course providers.
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Textbox 1. Interview topic list for participants.
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Contextual information
o  Situation analyses

o  Context analyses

Website Kopstoring
«  Viewsabout website
« Information delivery

o Logisticswebsite

Effects of the course

«  Viewsabout the course

« Anticipated effects

«  Experienced effects before, during, and after the course

« Barriers and success factors for completing the course

Process and content-rel ated aspects of the course
«  Components (themes) of the course
«  Talor-made hedlth care

«  Technical aspects of delivery online

Research
«  Understanding study aspect
« Motivation

.  Experience

Anonymity was very important for offspring of parents with
mental illness or addiction problems. Therefore, interviewswere
conducted over the phone. Participants decided the time of the
interview so they could be sure they were able to talk freely.
Interviews with the providers were also conducted over the
phone, but due to time constraints not because of anonymity.
Interviewswere held in Dutch. Textbox 2 displaysthetopic list
for the providers.

Analysis

Theinterviewswere audiotaped and transcribed and identifiable
information was removed to ensure anonymity. The interviews
were analyzed by using inductive qualitative content analysis,
specifically conventional content analyses [17]. This method
helped provide an in-depth understanding about underlying
perspectives and qualitative methods are inductive and reflexive
and it alowed the use of quotes [18]. As a first step, the
interviews were read by 2 researchers separately to identify
emerging themes and subthemes and then label s were attached
to the partsrelated to these themes. Secondly, new themeswere

http://www.jmir.org/2015/12/e274/

RenderX

added to existing themes and labeled accordingly. After the 2
researchersreached consensus, theinterview datawere clustered
into themes and subthemes. Finally, citations of theinterviewees
wereidentified per theme and visualized in adata matrix. After
approximately 13 interviews, no new information emerged from
the interviews with the participants.

Results

Five main themes emerged from theinterviews: (1) background,
(2) the requirements for the intervention, (3) experience with
theintervention, (4) technical aspects, and (5) research aspects.
In this section, each theme and its subthemes will be discussed
from the participants and the providers' perspectives.

Background

For the participants, the background mainly related to the
motivation and reason for participation, the route to registration,
and expectations of the online course. The providers
background related to their experiences with the provision of
similar face-to-face courses and online interventions.
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Textbox 2. Interview topic list for providers.
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Contextual information

«  Menta health ingtitution

o Persona background

«  Genera impression Kopstoring

«  Financial situation and implications (Mental health institution)

Website Kopstoring
«  Viewsabout website
« Information delivery

« Logisticswebsite

Provision, process, and content of the course

«  Views about the content of course

« Advantages and disadvantages of online delivery

o  Experienceswith provision of Kopstoring

«  Processfrom registration to allocation in group

« Barriers and success factors for provision of the course

«  Technical aspects of delivery online

Research
. Motivation to participate
«  Experience with the study

Participants

Participants from the Kopstoring course generally had 2 routes
to arrive at the point of registration. Analyses showed that it
was either aslow, lingering processin which the person already
had the intention to change the situation for some time and was
looking for a suitable way to address their needs or there was
an acute situation which forced them to seek help right away.
Thefollowing is an example of an acute situation that led to an
immediate online registration:

Therewasareal occasion leading towhy | registered.
It was September last year and my mother had a
psychosis..and she attacked me that night.
[Participant 12]
A respondent for whom the situation was ongoing long before
registration explained:

I had a difficult time dealing with the situation and
with the fact that my brother was placed into care
(out of house placement). WelI, | really could not
handle it well, so they advised me to register for the
course. [Participant 4]

Therewas no differencein results reported by participants who
registered under pressure of an acute event or those who took
their time to register for the course.

For both situations, there appeared to be several facilitators, for
example, a psychologist, school mental health worker, or a
family member pointing out the online course or participants

http://www.jmir.org/2015/12/e274/

who found the course through an Internet search. Despite the
different problemsand family situations of participants (eg, one
person had an addicted mom, another had amentally ill father,
and both parents were mentally ill for a third person), the
consequences, questions, and problems they were confronted
with were very similar.

Motivations to participate could be divided into 4 categories:
(1) sharing experiences with persons in the same situation, (2)
learning how to cope with ill parents, (3) learning how to cope
with their own problems, and (4) learning about mental illness
or addiction:

| hope it will be comforting for me to talk about my
experiences with peers who went through the same
experience. [Participant 11]
Most of the time, problems were not discussed with family
membersand friends. Thisexplained their need for sharing with
others who had been through the same experience. One
participant explained this as:

Inacertainway, it provoked a sense of relief learning
that other people were actually going through the
exact same experience. [Participant 4]

All participants had easy accessto the website and experienced
no problems with the registration process. During this process,
all prospective participants were asked about their expectations
of the online course. The answers were concise for the most
part and participants had clear expectations regarding the content
and the anticipated effect of the course.
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When asked about their goals, participants reported they
expected to learn and understand more about their parent’s
illness or addiction, to learn how to cope with the illness or
addiction, and to learn how to improve the situation at home
and decrease problems themselves.

One respondent explained that she hoped to find out how the
situation got this “extreme” and to learn to deal with her mom
so that they could improve their relationship and the situation.
In accordance, other participants explained:

| expect this to be very helpful, mainly that | have
more under standing about the cause of the symptoms
and how to deal better with my mother. | hopetolearn
ways and also to detach myself from my mother.
[Participant 10]
Prospective participants, aged 16 to 25 years, had well-defined
expectations of the online ddlivery and effects of the Kopstoring
course.

Providers

Providers general impression of the online delivery of
Kopstoring was positive:

Itisjust a very good program that does not require
any change. That is, of course, very important.
[Provider 1]

In some cases, the Kopstoring manual was considered
theoretically so well written that providers used the same manual
for face-to-face groups for children of mentally ill or addicted
parents:

Yes, | find that very good [the course
manual/protocol]. | even use it as the manual in the
face-to-face Kop-groups. This is because | consider
it to be a very pleasant way how subjects are being
discussed, which themes will be covered, like
cognitive behavior therapy. [Provider 3]

Requirements

There are some requirements when providing online
interventions. Firstly, participants and providers needed a
computer connected to the Internet, log-in codes, and some
privacy. For the providers, a budget was necessary to provide
the Kopstoring course. Some barriers were encountered at the
organizational level and regarding the financial structure.

Participants

In general, there were no barriers encountered to meet the
regquirements; however, one of the participants mentioned that
when moving house she did not have access to the Internet,
which made it impossible to log on to that session.

A second person explained that it was not always easy to find
enough privacy in the house because there were always people
around who did not know he was participating in the course;

The only thing that was difficult was finding a place
to separate myself from others, and just having a
moment for myself. That was difficult. [Participant
12]

http://www.jmir.org/2015/12/e274/
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Providers

Providers needed support from their managers within the mental
health ingtitution and adequate finances to provide the online
course because online mental health interventions are not paid
from public funds. In addition, providers of online anonymous
interventionsface the situation that costswill not be reimbursed
by insurers due to the fact they cannot provide social security
numbersor other personalized details. It isup to the management
of a mental health institution to decide whether or not it is
feasible to add Kopstoring in their portfolio. In addition, the
financial situation and structure of mental health care divisions
for minors (up to age 18 years) changed during the course of
the RCT. In short, municipalities became responsible for the
policy and execution of budgeting of prevention interventions
in youth mental heath care. This shift had tremendous
consequencesfor theddivery of mental hedth careinterventions
for youth up to age 18 years. In some ingtitutions, prevention
and youth departments were declared redundant and,
consequently, theinstitutionswithdrew their consent to provide
the Kopstoring course. There were many problems encountered
with finding funding to provide the Kopstoring course. One
provider explained:

Health insurers are not paying for delivery of
Kopstoring because it is provided anonymously and
a health insurer only wants to reimburse when they
have all details from the client. So that means you
have to provide them with a health insurer
registration number and social security number,
everything, and we do not ask these details when
providing Kopstoring because we want it to be
anonymous. So the only remaining source is the
municipality and...naturally the municipality actually
only wantsto pay for inhabitants of that municipality.
[Provider 1]

Initially, the costs of the courses were reimbursed by additional
funding obtained by the research team. This meant that when
the study period ended, reimbursement of the courses also came
to an end. One provider explained that once the research team
did not fund provision of the courses anymore, their mental
health institution stopped providing the Kopstoring course.

Experiences with the Cour se

Participants

Participants described many different effects on their daily life
and their problems. The first and most emphasized effect of the
course was peer contact. Speaking with youth in the same
situation made participants feel less aone, relieved, and less
guilty in some cases. The recognition of situations, problems,
and decisions became something they could share with peers:

My friends did not understand me. | have tried to
explain, but then they would just say “ awhhh it will
be fine” and that was so nice to...with peers who
might have a dightly different situation maybe, but
that they al so felt lonely and that you...share the same
and have compassion for one another. [Participant
9]
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A second component that was considered very effective was
the psychoeducative part of the course. Learning about the
illness or addiction of the parent gave insight into the behavior
of the parent:

| noticed that | experienced more peace with the fact
that shehasadrinking problem. It istheway it isand
that will not change anymore. [Participant 3]

Furthermore, the participants learned tips and tricks on how to
cope with the behavior and problem of the parent, which led to
accepting the parent’s problem and more peace in the family in
some Cases:

Yes, | argued with my father pretty often if he had
something going on. They said | should actually try
to reduce these moments and | am able to do that
now. [Participant 1]

Participants also reflected on the content of the Kopstoring
course and all themes were deemed important for the course to
be effective. Almost all interviewees pointed out that the “rate
your week” component, which kicked off every session, was
extremely valuableto them. “ Rate your week” wasasimple but
effective way to share experiences about the past week and a
platformfor questionsand peer contact. A respondent explained
the working mechanism of “rate your week”:

Rate your week was very interesting for me. For your
self-reflection on whether or not the week went well
and that you were able to look back later to see how
it was in the beginning of the course and how am |
doing now? | really liked that; what are the positive
things that make you also feel very positive instead
of focusing on the negative things. [Participant 9]

However, one of the sessions in which the educational
component was key was mentioned to be a bit repetitive.

Experienceswith the online program also trandated into barriers.
Barriersthat existed werelack of timeto discussthe homework
assignments, some participants mentioned the course focused
too much on the younger participants (students), and a couple
of participants mentioned the homework was complicated.

Facilitating factorsto adhere to the intervention and study were
also mentioned. The online delivery of the intervention was
mentioned as a major facilitating factor to start and finish the
course. Firstly, online delivery was found to be convenient and
ideal for participation in a safe and self-chosen environment.
Secondly, online delivery protected the anonymity and privacy
of the participant, which encouraged the participantsto be more
open:

Openness, yes...because it is online you do not have
the feeling that everyone was looking at you. Then
you can just write and maybe if you had to cry or
s0...no one was able to see that. [Participant 8]

An often-mentioned stimulating factor was the attitude of the
provider. Most of them were easy to accessand always available
(by email) to answer questions and monitor the participant:

| noticed that whenever the trainer tells us that she
isstill available to answer questions after the end of
the course, or emails or these kind of things, that felt
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incredibly nice, that someoneis till there who takes
time, yeah where you can lean on. So that | consider
to be very pleasant. [Participant 6]

Only one participant mentioned that the attitude of the provider
was not meeting her expectations. This participant stopped
participating in the course after session 3 and was not included
inthe RCT.

Providers

All providerswere satisfied with the content and agreed that all
theimportant concepts were covered. The most important aspect
was considered to be the online delivery, which ensured
anonymity for the participant:

Within the Kopstoring course, they [participants]
can, of course, tell their story very anonymously.
Nobody knows that you participate in the group and
what isbothering you. That is a huge advantage; that
it becomes easily accessible for youngsters, but that
they neverthel ess can benefit and become more aware
of what isgoing on and get answersto their questions.
[Provider 2]

For the content, the most important part was considered to be
the exchange of experiences during “rate your week” at the
beginning of each session.

All providers were asked several questions to check adherence
to the protocol. They indicated they followed protocol except
for onerule: the protocol described delivery of the course should
be done by 2 professionals together. In practice, all providers
delivered the course individually due to cost reductions. This
was, however, not considered to be abarrier because providing
the course for a group of up to 6 participants was highly
manageable for one provider. There were some (technical)
barriers experienced for the online delivery, but for providers
the main barriers were experienced in the financia
administrative field.

Positive factors were described as the feasibility of the online
delivery and the possibility to deliver the course from home,
the interactive group process, and the growing number of
participants:

That every time again | am so surprised how close a
group can become online and that as quick asin the
first session they are already so open. And that is due
to the anonymity that participants are just so open
and what they think or experience...Yes, | think that
thisisvery special and that stimulates me to provide
the course over and over again and just getting back
fromthemthat they appreciate being heard. [ Provider
1]

Technical Aspects

The technical component was found to be extremely important
by both the participantsand providers of the Kopstoring course.
Not only were the technical aspects (eg, the website or the chat
box) considered positive factors, the same technical aspects
were mentioned as barriersfor participating in or providing the
course. Almost every interviewee mentioned technical problems
of some degree (from having a slow system to being thrown
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out of the chat box) and providers also mentioned these
disturbances interrupting the courses. However, there were no
major incidents mentioned that fully hindered participation in
thelong run.

Participants and Providers

Thedédlivery of Kopstoring onlinewas considered very positive;
however, it seemed to also cause problems. Online delivery can
be a double-edged sword; the convenience of the online aspect
can be a pitfall at the same time.

Technical aspects were the design of the website and the chat
box. Both were considered well designed and suitable for the
target population. The website was described as complete, clear,
colorful, and cheerful, which for participants is important.
Providers shared this opinion about the website:

Just by clicking on the website, | consider it quite
clear...l think it is convenient when registering for
the course that the data when courses are starting is
visible. [Provider 2]

| considered it [ chat box] very well donethat different
persons were indicated with different colors, so you
were able to see who...to increase visbility.
[Participant 3]

Barriers

The technical problems described by both groups ranged from
technical hiccups to some more prominent problems, such as
not being able to log on to group sessions or being locked out
by the system.

Minor technical problems involved a slow system, not being
able to see when someone was typing, unable to see homework
assignments on the screen, and double messaging occurring.
These problems were mentioned, but wereinterpreted as minor
problems and a consequence of an online working environment:

Sometimes it took like a minute or so before the text
would be displayed or then it got stuck or we were
removed from the chat box. Yeah every now and then
we would struggle a bit. [Participant 12]

Providers also described experiencing the same minor problems.
Thetechnical platform and responsibility related to thetechnical
aspects were more numerous for the providers. They were
responsible for all requirements to be met even before groups
started online sessions.

Resear ch Aspects

Participants were confronted with aspects such as a 6-month
waiting list, randomization, extended follow-up, and
guestionnaires. It appeared that most participants understood
there was a study linked to the Kopstoring course, but none of
them could describe what the consequences were for them;
regardless, patient information sheets were given to them by
email, mail, and online:

| did know there were more groups where you could
be allocated to, but | did not know that there was a
chance you would have to wait half a year.
[Participant 12]
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Participantswho were allocated to the waiting list believed they
had to wait because the group was full. This explained why
most participants expressed no strong negative experiences
toward the research components. In some cases, thewaiting list
was experienced as problematic, although most participants
accepted the waiting period:

Yes, there was one group and | was hoping | could
start right away, but unfortunately no. | had to wait
half a year. That was really annoying. | needed help
at that particular moment. [Participant 8]

Most of the participants indicated altruism as the main reason
for participating in the study, athough others participated
because “it is part of the course”:

| just hope that there are more young adults who get

this opportunity to participate in this kind of

course...that hereisresearch, because yeah | feel that

there is too little for Kopp? (children of mentally ill

or addicted parents, for those groups). [Participant

9
Participants provided feedback on the length of the
guestionnaires and sometechnical problemsrelated to not being
able to open links or links expiring due to waiting too long to
fill out the questionnaire. From the interviewed Kopstoring
participants, 2 persons had incomplete data; when asked why,
there was no specific reason, but they said they forgot. In
addition, some of the respondents mentioned the phrasing of
some of the questions. They disliked the questions because they
were too focused on the younger participants (students) living
with their parent(s).

During the interviews, a couple reasons for the poor response
rates were mentioned: laziness or forgetfulness and problems
with parental informed consent in case of aminor.

Participants were asked to give online consent and written
consent sent by post. Only one participant did not send back
theinformed consent papersand, therefore, was not a partici pant
in the RCT. She explained that she forgot to send the forms
back, whereas the other participants had clear motivations for
participation in the study. Some minors sent back their informed
consent papers, but not those of their parents, stating they did
not wish their parents to know let alone sign a consent paper
for participation in the study. Some minors found a way to let
their parents sign.

Providers

For providers, the research aspects were proper barriers. The
back office and technical interface changed so much with the
migration to the study environment that the coordinator was
forced to invest time into teaching herself the new system.
Providers also pointed out that the inclusion of participants in
the study would have been smoother if the research team had
listened to their advice concerning some of the requirements
for study inclusion:

What | consider to be a real pity is that not enough
weight is given to the advice of the professional s from
the mental health ingtitutions. ...Yeah, youngsters
score incredibly high...if you are shocked by that as
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a researcher...It doesn’t surprise or shock me
anymore because | know that they score high, and |
think it is very important to just reach out to these
youngsters for participation in Kopstoring and
motivate them to seek help. [Provider 1]

One other barrier mentioned wasthe frustration they had to deal
with when a person was allocated to the waiting list control
group. Providers explained, “It is the way it is when doing
research but it remained sad you had to disappoint aperson who
needs help right there and right then.”

Every 3 weeks, anew group was started. |n addition, dueto the
alocation of participants to the waiting list, the number of
peoplein the groups was reduced. Starting with smaller groups
was considered a disadvantage because it was difficult to reach
the full potential of the course.

Regardless of these barriers, providerswere determined to reach
thetarget number of participantsfor inclusioninthe RCT. Their
motivation was based on severa stimulating factors. One
provider explained that her opinion about the value of the
product made her enthusiastic to provide the course and help
with inclusion in the study:

| think you are enthusiastic if you see the value of
research. That will lead to results and, surely, | hope
theresultsare good. You al so notice that participants
have very positive experiences and so you feel you
are working/providing a good product, so | think it
matters a lot and the fact that it is studied, | only
cheer for that. [Provider 4]

Also, the interest and engagement of the researcher played a
rolein the delivery of the Kopstoring course and the willingness
to help:

| enjoyed that you (researcher) were present at all
meetings and gave an update on how the situation
was and, yes, then we had an idea of what the
situation was and that is what you are working
towards. [Provider 2]

Providers explained there were barriers; despite these, they were
able to work within the study parameters.

Discussion

Principal Results

To our knowledge, this study is the first evaluation of the
experience of providersand participantswith an online-ddlivered
prevention course for offspring at risk. Therefore, this study
differentiates itself from existing international literature and
provides new information. The few process evaluations
performed to assess experiences with online programsfocus on
online treatment, programs for somatic diseases, or and/or an
adult patient population. The findings of this study give insight
into the experiences of participants and providers of an online
prevention course called Kopstoring. It sheds some light on
experience with as well as barriers and facilitating factors of
onlineddivery. It elaborates on the expectations and experiences
of both participants and providers. Analyses showed similar
experiencesfor the 2 groups despite their different perspectives.
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The main lesson learned from participants lies in their
assessment of the course content and the barriers and facilitating
factors for participating and adhering to an online course. The
online aspect and anonymity proved to be important as well as
their autonomy to decide to participate without interference
from anyone el se. In the Netherlands and some other countries,
minors (participants younger than 18 years) need to providethe
research team with written consent and their parent’s consent
for participating in a scientific study. This ignores the fact that
minors can receive treatment (which is being assessed) of any
kind from the age of 16 years without parental consent. Youth
are considered capable of making an informed decision about
treatment; however, for a scientific study we doubt their ability
to make an independent and informed choice[19]. This subject
was brought up even by participants older than 18 years who
said that if they had to provide parental consent, they would
probably not have participated. They explained that we cannot
expect them to ask their parents for consent when they are the
root of their problems. There is a strong need to rethink the
policy concerning consent in the case of interventions for
vulnerable populations and interventions with a high level of
anonymity (mostly online interventions). This statement
endorses the debate in the literature questioning when a minor
should be considered capable to give informed consent and
therefore protect his’her anonymity [20,21]. Despite the
differences in consent procedure for minors, no substantial
differences between minorsand participants ol der than 18 years
are reported in this study.

Thelesson learned from the providers of the Kopstoring course
liespartly in their professional assessment of the content of the
course, but mainly in the experience with providing online
courses and the barriers and facilitating factors to provide the
Kopstoring course. Analyses showed that providers of online
interventions in RCTs might feel ignored and may experience
a gap between the research team and providers, even though
the provider has many years of experiencewith providing online
interventions in this target population. This implies that there
isaneed for closer collaboration with providers, and perhaps
even with the target population, when designing such
interventions and accompanying studies[22,23]. Collaborating
with stakeholders could have led to other research questions,
methods, and the use of other questionnaires more suitable for
the target popul ation.

The current situation in the Netherlands for children in need of
mental health careisunsettling. Thisstudy could not have taken
place in a more inconvenient time and political setting than it
actually did. In the same period the RCT was running, political
decisions forced youth mental health care out of the hands of
mental health ingtitutions and made it subsequently a part of
thelocal municipalities. Evenif the results of cost-effectiveness
studies, such as the Kopstoring RCT, show positive results,
online interventions may not be provided due to the complex
financia structure and lack of responsible bodies to finance
online interventions. This also shows that implementation and
implementation research in the Netherlands, but very likely in
other similar countries, is nearly impossible for these types of
intervention.
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Limitations of the Study

There are severd factors that could be considered to influence
the findings of this study. The first is the number of interviews
performed. One can question whether the small number of
providers interviewed is sufficient to provide a complete
overview of the ongoing issues. However, we do believe that
providers who cooperated gave a lot of information about the
Kopstoring course and the delivery of the course. We remained
with only 9 providers who provided more than one course and
were totally informed about every research detail. Therefore,
webelieve 4 providerswere agood reflection of the 9 remaining
providers and the group appeared to be homogeneous.

For the participants, there is a different reason for the low
response rate (42 people were invited, 17 responded, and 13
were eventually interviewed; response rate: 13/42, 31%) for
participating in this study. The target population appears to be
extremely difficult to reach. As shown in the analyses, they
wish their anonymity to be respected and feel “safe”’ inan online
environment and not face-to-face or on the phone. In addition,
a feeling of shame and guilt regarding their problems blocks
them from sharing their experiences with aresearcher. Despite
this, the majority of the participants were enthusi astic about the
online prevention course and potential bias might occur with
this. It is possible that youth with negative experiences with the
course or research were not willing to be interviewed.
Additionally, due to the sensitivity of this problem and the fact
that the parents are involved, youth might find it difficult to
speak about this with a third party (ie, might feel like “airing
their dirty laundry” in public). However, for both participants
and providers, repetition in the interviews showed a level of
saturation.

A second limitation relates to the generalizability of thefindings.
It is noticeable that an overwhelming majority of Kopstoring
participants, participating in theunderlying RCT and this process
evaluation, were female. Thisis probably not agood reflection
of an open population, assuming there are an amost equal

Woolderink et al

number of boyswho haveamentally ill parent asthere are girls.
This leaves questions about generalizability unanswered. In
addition, questions have been raised such as “are the findings
useful in asimilar online context, but with adifferent underlying
intervention?’ and “are the findings the same when comparing
the online course to a similar face-to-face group?’ It appeared
that several factorsadded up; the online aspect, age, anonymity,
and sensitive problems and anonymity lead to barriers doing
research within this vulnerable group. The results of this study
focus on youth with parents with mental illness or addiction
problems. Despite these factors, some general elements can be
identified that are useful in other online settings, such as the
aspect of anonymity, consent, and practical issues.

Conclusions

Online support for offspring of parents with mental illness or
addiction problemsis considered effective by the participants.
There are not many RCTs performed to assess the effectiveness
and cost-€effectiveness of online prevention programsin thefield
of mental health care [24]. Consequently, there are not many
process evaluations of these online prevention programs
performed. Thishampers comparison between online programs
and process of delivery and expectations. In addition, a
face-to-face group is set up differently in structure and has fewer
participants; therefore, it is difficult to use it in comparison to
an online program. In thisrespect, this study isunique and sheds
some light on experiences and barriers for online provision of
aprevention course in the field of mental health care.

The barriersfor online provision of this health intervention are
minimal, but the ones that exist lie in the technical sphere.
Barriersfor online research are multiple and touch on different
aspects, such as informed consent, anonymity, lack of time, or
just lack of interest. The findings of this study may explain
partly why there are substantial dropout rates when delivering
online interventions. The experiences of participants and
providers of the Kopstoring course give valuable insights into
the process of the online provision and study of Kopstoring.
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Abstract

Background: Young adult smokers are a challenging group to engage in smoking cessation interventions. With wide reach and
engagement among users, Facebook offers opportunity to engage young people in socially supportive communities for quitting
smoking and sustaining abstinence.

Objective: We developed and tested initia efficacy, engagement, and acceptability of the Tobacco Status Project, a smoking
cessation intervention for young adults delivered within Facebook.

Methods: The intervention was based on the US Public Health Service Clinical Practice Guidelines and the Transtheoretical
Model and enrolled participantsinto study-run 3-month secret Facebook groups matched on readiness to quit smoking. Cigarette
smokers (N=79) aged 18-25, who used Facebook on most days, were recruited via Facebook. All participants received the
intervention and were randomized to one of three monetary incentive groups tied to engagement (commenting in groups).
Assessments were completed at baseline, 3-, 6-, and 12-monthsfollow-up. Analyses examined retention, smoking outcomes over
12 months (7-day point prevalence abstinence, =50% reduction in cigarettes smoked, quit attempts and strategies used, readiness
to quit), engagement, and satisfaction with the intervention.

Results. Retention was 82% (65/79) at 6 months and 72% (57/79) at 12 months. From baseline to 12-months follow-up, there
was asignificant increase in the proportion prepared to quit (10/79, 13%; 36/79, 46%, P<.001). Over athird (28/79, 35%) reduced
their cigarette consumption by 50% or greater, and 66% (52/79) made at least one 24-hour quit attempt during the study. In an
intent-to-treat analysis, 13% (10/79) self-reported 7-day abstinence (6/79, 8% verified biochemically) at 12-months follow-up.
In their quit attempts, 11% (9/79) used a nicotine replacement therapy approved by the Food and Drug Administration, while
18% (14/79) used an electronic nicotine delivery system to quit (eg, electronic cigarette). A majority (48/79, 61%) commented
on at least one Facebook post, with more commenting among those with biochemically verified abstinence at 3 months (P=.036)
and those randomized to receive a personal monetary incentive (P=.015). Over a third of participants (28/79, 35%) reported
reading most or al of the Facebook posts. Highest acceptability ratings of the intervention were for post ease (57/79, 72%) and
thinking about what they read (52/79, 66%); 71% (56/79) recommended the program to others. Only 5 participants attended the
optional cognitive-behavioral counseling sessions, though their attendance was high (6/7 sessions overall) and the sessions were
rated as easy to understand, useful, and helpful (all 90-100% agreed).

Conclusions: A Facebook quit smoking intervention is attractive and feasible to deliver, and early efficacy data are encouraging.
However, the 1.5-fold greater use of electronic cigarettes over nicotine replacement products for quitting is concerning.
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Introduction

Although the prevalence of cigarette smoking has declined
among US adults since 1983, the smoking prevalence among
young adults aged 18-25 years has remained stable, with past
month cigarette useratesashigh as31%in 2013 [1]. Compared
to other age groups, young adults are less likely to use
behavioral or pharmacotherapy interventions for smoking
cessation [2], and studies of tobacco use have reported great
challenges in recruiting young adults [3,4]. Reaching the US
public health goal to reduce smoking prevalence to no higher
than 12% by 2050 will require novel intervention approaches,
enhancement of the effectiveness of existing treatments, and
maximized reach and utilization of both.

Web-based social networks may serve as a solution to the
problems of reach and engagement in smoking cessation
interventionsfor young adults. Social networks, including those
developed through online social media, play arolein onset and
perpetuation of smoking behavior [5,6]. Patterns of social
interactions through online smoking cessation forums have
characterized waysthat social networks can influence smoking
cessation through socia support, including by offering
encouragement and emotional support, stories, congratul ations,
“thank you” messages, giving practical advice and tips, and
discussing nicotine replacement therapy [7,8]. With wide reach
and engagement among users, sociad media tools offer
phenomenal opportunity to use social interactions to engage
young people in behavior change interventions and to foster
socially supportive communities for quitting smoking and
sustaining abstinence.

With use continuing to increase annually, Facebook remains
the most widely used social media tool and the second most
popular website in the United States [9] with over 156 million
USusersasof January 2015 [10]. With 87% of US onlineyoung
adults having a Facebook account and 70% of those accessing
it daily [11], there is promise to use this platform to deliver
public health intervention programs to young people.

Previous evaluations using Facebook to change health risk
behavior have shown feasibility as measured by participant
engagement and satisfaction [12-20]. However, trialsexamining
social mediainterventions have shown limited or no effects on
health behavior change (eg, physical activity) [21]. Asapplied
to smoking, the BIO smoking cessation campaign for young
adultsin Canada, incorporating awebsite, smartphone app, and
Facebook features, resulted in greater 7-day and 30-day reported
quit rates than referral to a smokers helpline at 3-month
follow-up [22]. Research is needed to determine whether
Facebook alone can be used as anintervention tool for smoking
cessation, whether abstinence can be biochemically verified,
and whether abstinence rates can be maintained over 1 year.

In a mixed-methods study, we previously [23] examined 570
young adults' receptivity to using Facebook to quit smoking,

http://www.jmir.org/2015/12/e291/

and 31% reported they would want to get help to quit smoking
using Facebook. Interest in using Facebook to quit was greater
among those more motivated to quit, who had made a quit
attempt in the past year, and had previously used the Internet
for assistance with a quit attempt. In qualitative interviews,
social support and convenience were identified as strengths of
a Facebook intervention, while privacy was the main issue of
concern. It was determined that an intervention delivered
through Facebook should be tailored to readiness to quit
smoking and should deliver evidence-based content to groups
of smokers who can support one another, while maintaining
privacy from larger Facebook socia networks.

Whileretention in social mediaintervention studiesis promising,
engagement may not be high enough to promote and sustain
behavior change. Given that engagement in Web interventions
influences efficacy [24], and social mediais fraught with some
of the same engagement concerns as online interventions with
large drop-offs in participation among users [25], engagement
is of utmost importance in designing this type of intervention.
The use of monetary incentives is successful in recruiting
participants to randomized clinical trials [26] and in yielding
short-term abstinence to substance use [27]; however, the use
of incentives to increase engagement in social media behavior
change intervention has yet to be evaluated. What type of
incentive intervention works best with young adults in a
Facebook intervention is an empirical question. Monetary
incentives have been effective in other settings, but it is also
possible that donation would be a motivator for engagement in
a health behavior intervention, especially for those with high
amounts of trait altruism, an intrinsic motivator [28].

Herein, we describe feasibility of the Tobacco Status Project,
a Facebook smoking cessation intervention for young adultsin
the United States. The intervention was tailored to readiness to
quit smoking; therefore, participants did not have to want to
quit smoking to participate. Goals of thistrial were to examine
feasibility and initial efficacy of the intervention, including
participant characteristics, retention, intervention characteristics
(eg, number of groups formed, size of groups), smoking
outcomes over 12 months (7-day point prevalence abstinence,
>50% reduction in cigarettes smoked, quit attempts and
strategies used, readinessto quit), engagement, and satisfaction
with the intervention. To inform best practices for engagement
in a larger trial, we also compared incentive conditions
contingent upon daily commenting to the study. Participants
could either receive a personal incentive or an incentive for a
charity donation in the participant's name. Last, we tested
moderating effects by trait altruism.

Methods

Participants and Recruitment

Participants were aged 18-25, English literate, and had smoked
=100 cigarettes in their lifetime, currently smoked at least 3
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days per week (consistent with the definition of smoking used
in the National Heath Interview Survey) [29], and used
Facebook at least 4 days per week. Participants had to have
accessto technology that could take and send an online picture
for verification of tobacco abstinence with astudy mailed saliva
cotinine test.

Recruitment efforts included a paid Facebook ad campaign
conducted between June and August 2013 with detail s reported
previoudly [30]. Advertisementsinvited participantsto a secure,
confidential online survey to evaluate eligibility and, for those
eligible, informed consent to participate in the intervention.
Online consent questions were used to confirm understanding
of study procedures. Consented participants were asked to send
proof of identity either by emailing a copy of a photo ID with
birth date or by “friending” the study on Facebook to determine

age.
Study Design

After completing an online basgline assessment, all participants
were assigned to “secret” Facebook groups tailored to their
stage of change for quitting smoking (preceontemplation,
contemplation, preparation) [31,32]. As per Facebook privacy
options for groups, only study administrators and group
members knew the existence of “secret” groups, members of
the group, or any member activity. This was distinct from a
“public” group, in which anyone could join and actions were
public, or a“closed” group, in which anyone could ask to join
or be invited and existence/membership was not private. More
information about the differences between group types on
Facebook is described in Facebook’s Help Center [33]. Secret
groups were chosen based on mixed-methods formative work
with young adults suggesting that privacy was an important
consideration that would likely affect participation in a Facebook
smoking cessation intervention [23]. A stage-matched group
began 2 weeks after the first participant was assigned so that
no group member was kept waiting longer than 2 weeksto start
the intervention; thus, group sizes varied. Theintervention was
dedlivered daily for 90 days. During theintervention, participants
stage of change was assessed monthly and if they had advanced,
they were invited to join a later stage group. As this was a
feasibility evaluation, participants could join the later stage
group, remain in their origina group, or add a second group
and participate in two. We assessed program use and acceptance
at intervention end (3-month foll ow-up), and smoking outcomes
at 3, 6, and 12 months. Participants were contacted by email
and Facebook to complete online follow-up assessments and
compensated for each assessment with US $20 gift cards to
their choice of national retailer (eg, Amazon, Best Buy) and an
additional US $20 gift card if al four assessments were
completed for atotal possible compensation of US $100.

Intervention Description

Secret Groups

All participants received access to a secret Facebook group
tailored to their stage of change: Precontemplation: “Not Ready
to Quit"; Contemplation: “Thinking About Quitting”; or
Preparation: “ Getting Ready to Quit.” Participantswereinvited
to participate in the secret group on Facebook. All groups

http://www.jmir.org/2015/12/e291/

Ramo et al

received daily Facebook postings for 90 days tailored to their
stage of change and consistent with US Clinical Practice
Guidelines for Treating Tobacco Use and Dependence [34].
Those in the “Not Ready to Quit” groups received messages
incorporating the 5Rs (relevance, risks, rewards, roadblocks,
repetition) [35,36]; core Motivational Interviewing techniques
of expressing empathy, rolling with resistance, supporting
self-efficacy, and developing discrepancy [35,37-41]; and
Transtheoretical Model strategies of increasing the pros of
quitting, raising consciousness about quitting smoking, and
environmental opportunities to quit smoking (eg, clean indoor
air laws) [42]. “Thinking About Quitting” group posts
emphasi zed decreasing the cons of smoking, and environmental
re-evaluation (identifying negative effects of smoking on others
and positive effects of change). “ Getting ready to quit” posts
focused on self-liberation (eg, making a commitment to quit),
stimulus control (eg, removing smoking paraphernaliafromthe
home), and counter conditioning (eg, engaging in alternative
behaviors). The posts used amix of imagery, text, and Facebook
poll formats.

Ask the Doctor Sessions

In all groups, regardless of stage of change, weekly interactive
sessions were conducted with the first author, during which
participants could ask any questions related to smoking or
quitting. All sessions included a post introducing the live,
hour-long interactive session, and invited participants to share
any questions or issues that they wanted to discuss regarding
smoking or quitting. These sessionswere not formally scripted
to alow for participant-guided content. Responses to posts
incorporated motivational interviewingin al groups, especially
useful for younger smokers and those with low motivation to
quit smoking [40,43] and cognitive behavioral counseling
techniquesfor those ready to quit, recommended by US Clinical
Practice Guidelines [34]. Initialy, sessions were conducted at
the sametime each week based on participants' reports of when
they were most likely to use Facebook. As the intervention
progressed, session times varied. Sessions were scheduled and
run through the secret groups.

Cognitive Behavioral Therapy Cessation Sessions

At any time during the intervention through the 12-month
follow-up, participants could opt to participate in 7 sessions of
group cognitive behavioral therapy (CBT) counseling delivered
through Facebook chat with the first author. Interest was
assessed through secret groups, and interested participantswere
scheduled for an initial session with thefirst author. Theinitial
session was designed to help participants set a quit date and
make a specific quit plan. Participants were then assigned to a
CBT group based on availability of other interested participants
(not necessarily in the same secret group) and asked to attend
weekly sessions through Facebook chat. At the weekly time,
the counselor invited all group membersto aprivate chat session
through Facebook’s group chat feature. Content for sessions
was scripted and adapted for social media delivery from a
manual developed by Brown et al [40]. Sessions included text
and images designed to be pasted into chat sessions by the
counselor along with ad hoc responses to session-specific
content. Topicsin the six group sessionsincluded (1) Preparing
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for Quitting; (2) Celebrating Cessation, Addressing Withdrawal
& High-Risk Situations; (3) Getting Support and Asserting
One's Needs; (4) Managing Mood and Stress; (5) Living
Healthy: Exercise, Food, and Substance Use; and (6)
Maintaining Motivation, Graduation, and L ooking Forward.

Although not directly available through the study, information
was given about nicotine replacement therapy and medication
for smoking cessation to all groups through posts, Ask the
Doctor sessions, and CBT counseling sessions.

I ntervention Engagement | ncentives

Participants were able to interact with the intervention by
“liking” or commenting on intervention posts, in Ask the Doctor
sessions, or to make original posts or comment on other
members' posts. In athree-group design, we tested the utility
of using incentives (none, personal, atruistic) to encourage
intervention engagement. All participants were randomized to
one of three incentive conditions: (1) Personal incentive:
Participants weretold that aUS $50 gift card would be emailed
if they commented on all 90 poststo their Facebook secret group
by the end of the 90-day intervention period; (2) Altruistic
incentive: A US $50 gift card to be donated to a charitable
organization of their choice through the “justgive’ website if
they commented on all 90 posts; or (3) No incentive. Thisdesign
was used to balance maximizing engagement (commenting on
all 90 posts) with staff burden of counting all comments to
Facebook group only once (at theend of theintervention period).
Incentive condition was evaluated in relation to “likes’ and
comments, aswell as 3-month abstinence. Incentive group was
not hypothesized to have an effect on longer-term abstinence.

Upon completion of the intervention, data from secret groups
(al likesand comments) were extracted from Facebook through
the Facebook application programming interface.

M easures

All measureswere administered online using Qualtrics. Qualtrics
is a secure, online, Heath Insurance Portability and
Accountability Act (HIPAA) compliant survey software that
transmits datato and from secure, firewalled data centers using
Transport Layer Security encryption, the successor to Secure
Sockets Layer encryption. Secure access is available to all
faculty and staff at the University of California, San Francisco.

Demographics
At baseline, we assessed age, gender, race/ethnicity, household

income, years of education, college enrollment, and
employment.

Smoking

A Smoking Questionnaire [44] assessed average number of
cigarettes smoked per day, and days smoking per week, total
cigarettes smoked in the past week, age of initiation of smoking,
years of smoking, and presence of past year quit attempt (y/n).
Participants future smoking goalswere assessed using oneitem
with 7 response options, categorized into 3 categories: (1) no
goal, (2) controlled or reduced smoking, and (3) abstinence
[45]. Timeto first cigarette upon waking (<30 min or >30 min)
measured dependence [46]. The Smoking Stages of Change
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Questionnaire [31] was administered at baseline, 3, 6, and 12
months.

The primary outcome was tobacco abstinence, assessed and
verified a 3, 6, and 12 months as the number of cigarettes
smoked in the past week (even a puff; 7-day abstinence) or use
of any form of tobacco. Consensus guidelines recommend use
of 7-day point prevalence abstinence in cessation induction
studies with smokers unmotivated to quit, who will be quitting
at different time pointsin atrial (ie, cessation induction trials)
[47]. Those reporting “no smoking in the past 7 days’ were sent
by mail asemiquantitative NicAlert saliva cotininetest kit with
instructions to send two photos to research staff: one showing
the participant putting salivainto asingle collection tube and a
second of the results. Cotinine levels of 30 ng/mL or less
verified abstinence.

Secondary outcomes of interest were proportion of respondents
reporting 50% or greater reduction in the number of cigarettes
smoked in the past 7 days between baseline and 3 months, 6
months, and 12 months, and percentage of participantsreporting
a 24-hour smoking quit attempt during the study as well asthe
number of quit attempts reported. We also assessed strategies
participants used to aid cessation attempts at 3, 6, and 12
months, including cessation medication or counseling (other
than our intervention), or electronic nicotine delivery systems
(ENDS). Any use over the 12-month study was determined
(y/n) for each strategy.

Engagement

Engagement was examined by quantifying the number of “likes”
and comments made during the intervention period. Engagement
in the CBT counseling was assessed as the number of
participants who opted for CBT sessions and the mean number
of sessions they attended.

Program Acceptance/Likability

At intervention end (3 months), an 8-item questionnaire assessed
participant reaction to the Facebook group (postings and “ The
Dr. Is In” sessions) and each CBT session, measured on a
4-point scale from “strongly disagree” to “strongly agree.”
Proportions of thosereporting “ agree” or “ strongly agree” were
computed for each item.

Altruism

Altruism was measured using a hypothetical version of the
Dictator Game, often used in economics experiments, in which
participants are given an endowment and must choose the
amount to alocate to themselves and how much to another
person. In our version, participants were granted US $10 and
asked to consider keeping it or sending any portion of it in $1
increments, to another anonymous person [48,49]. The amount
sent was regarded as a measure of other-regarding or altruism
(scored between 0 [least altruistic] and 10 [most altruistic]). See
Multimedia Appendix 1 for the measure used.

Analyses

Descriptive statistics characterized the sample at baseline,
evaluated the number of completed assessments at 3, 6, and 12
months, and characterized the intervention (number and size of
groups, number of participants changing or leaving groups,
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number of participants opting to attend CBT sessions). Primary
and secondary outcomes were assessed at 3, 6, and 12 months.
Primary outcomes were 7-day point preval ence abstinence and
biochemically verified abstinence. Secondary outcomes of
interest were the proportion that made at least one 24-hour quit
attempt, calculated for each time period, and for the entire
12-month follow-up period. Use of strategies to quit smoking
between baseline and 12-month follow-up was summarized and
predictors of strategy use were analyzed with logistic regression
analyses. Wilcoxon signed rank tests compared past 7-day
cigarettes smoked between baseline and each follow-up.
Bowker’s test for change in a repeated categorical measures
evaluated stage of change transitions between baseline and 3
months, 3 and 6 months, and 6 and 12 months (3 models). To
evaluate engagement, total number of “likes” and commentsto
Facebook groups over 3 months were tallied. Due to skew, the
non-parametric Kruskal-Wallace analysis of variance (ANOVA)
evaluated comments to the Facebook groups by baseline stage
of change. Mann-Whitney U tests compared commentsfor those
with biochemical-verification of abstinence at 3 monthsto those
non-abstinent. Kruskal-Wallace tests evaluated the effect of
incentive condition (personal, altruistic, no incentive) on
comments to the Facebook group, in both the full sample and
only those who made at least one comment to the group to
address highly skewed data. Within the altruism incentive group,
Kendall’stau test indexed trait altruism by comments. Kendall’s
tau test also indexed incentive condition by 3-month reported
abstinence and biochemically verified abstinence. Usability and
satisfaction with theintervention were evaluated by tallying the
proportion of users answering “agree” or “disagree”’ to each
item on the usability measure.

Results

Of the 586 respondents who met criteria to participate, 39.2%
(230/586) signed online consent, 19.3% (113/586) verified
identify online, and 13.5% (79/586) completed a baseline
assessment and were assigned to a Facebook group (Figure 1).

Baseline Demogr aphic and Smoking Char acteristics

The 79 enrolled participants who completed a baseline
assessment, on average, were 20.8 years old (SD 2.1) and
primarily male (63/79, 80%) and non-Hispanic white (63/79,
80%). Seventeen percent (13/79) identified as sexual minority
(lesbian, gay, or bisexual). About one quarter (22/79, 28%) had
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ahousehold income >US $60,000. Average years of education
was 12.4 (SD 2.0); 38% (30/79) were currently enrolled in
school and 56% (44/79) were currently employed; and 43%
(34/79) lived with their parents. Three quarters (59/79, 75%)
weredaily smokers, smoking 11.5 cigarettes per day on average
(SD 8.3). Only aminority (8/79, 10%) of participants reported
an abstinence smoking goal, 60% (47/79) reported a reduction
goal, and 30% (24/79) reported no goal. Morethan half (41/79,
52%) of participants smoked within 30 minutes of waking.
Participants smoked their first cigarette at age 14.2 years (SD
3.4), started smoking regularly at age 16.3 (SD 2.8), and had
smoked for 2.7 years (SD 0.7) on average. Over half (45/79,
57%) had made at least one smoking quit attempt in the past
year.

Retention

Follow-up completion was 76% (60/79) at 3 months, 82%
(65/79) at 6 months, and 72% (57/79) at 12 months with no
difference in 3-month retention by incentive condition

(X%,70=-31, P=.855).

Intervention Characteristics

Seven Facebook secret groups were created of varying sizes
(two “Not Ready to Quit,” three “Thinking About Quitting,”
and two “ Getting Ready to Quit”; group sizerange 6-22). During
the 90-day intervention period, 5% (4/79) of participants opted
to change to a later stage group; 8% (6/79) of participants |eft
their Facebook group completely at some point during the
3-month intervention period (3 precontemplation, 3
contemplation). Severa participants (5/79, 6%) entered into
CBT treatment, with one group made up of 3 participants, and
2 participants with individual treatments due to lack of other
participants for groups. Participants attended 6 of 7 CBT chat
Sessions on average.

Primary Smoking Outcome

Assuming missing=missing (ie, complete case analysis),
reported 7-day point prevalence abstinence was 12% (9/79),
22% (17/79), and 18% (14/79) a 3-, 6-, and 12-months
follow-up (see Figure 2). Assuming those lost to follow-up were
smoking (ie, missing=smoking), 7-day point prevaence
abstinence was 9% (7/79), 18% (14/79), and 13% (10/79) at 3-,
6-, and 12-months follow-up. At each time point,
cotinine-verified abstinence was confirmed with approximately
half of those reporting abstinence.
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Figurel. Participant flow chart through a Facebook smoking cessation intervention. Those assessed for eligibility who were not counted as “ excluded”
left the survey too early to determine why they were ineligible (participants were randomized to incentive groups as follows: 24% Personal; 28%
Altruistic; 48% None).
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Figure 2. Reported and biochemically verified 7-day point prevalence abstinence by time in a Facebook smoking cessation intervention among young
adults in an intent-to-treat (missing=smoking) and complete case (missing=missing) analysis (N=79). Follow-up rates are 76% at 3 months, 82% at 6
months, and 72% at 12 months. Verified abstinence includes only those who returned biochemical verification of abstinence at each follow-up assessment.
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Secondary Smoking Outcomes

Quit Attempts, Cessation Aids, and Smoking Reduction

Between baseline and 12-month follow-up, 66% (52/79) of the
sample reported at least one purposeful quit attempt lasting at
least 24 hours: 46% (36/79) at 3 months, 40% (32/79) at 6
months, 39% (31/79) at 12 months. During the 12 months, in
addition to support through the Tobacco Status Project, 11%
(9/79) of participants used a nicotine replacement therapy
approved by the Food and Drug Administration (5% nicotine
gum, 5% nicotine patch, 1% nicotineinhaler), and 18% (14/79)
reported using an electronic nicotine delivery system (ENDS)
to help them quit smoking. Almost half (38/79, 48%) reported
reducing the number of cigarettes smoked by 50% or greater
from baseline to 3 and 6 months, and 35% (28/79) reduced at
least 50% from baseline to 12 months.

Transitionsin Stage of Change

More participants were in preparation or action at
intervention-end (3-month follow-up; 32/79, 40%) than at
baseline (10/79, 13%; Bowker's X>=66.7, P<.001). At 6 months,
more participants were quit or ready to quit (37/79, 47%) than
at 3 months (32/79, 40%:; Bowker's X?=66.7, P<.001).
Transitions from 6-12 months (36/79, 46% ready to quit) were
not significant (Bowker's X?=5.03, P=.754).

Engagement

Number of Likes and Comments

Half of participants (40/79, 51%) *“liked” at least one
study-related post on the Facebook group. The median number
of “likes’” per person among those 40 participants was 4.0:
interquartile range (IQR) 5.5; range 1-73. Almost two-thirds of
participants (48/79, 61%) commented on at |east one post. Two
participants commented on all 90 daily postings. The median
number of comments per person among those who posted or
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commented was 12.0 (IQR 19.5; range 1-78). Volume of
commenting did not significantly differ by group, showing
Precontemplation: median O (IQR 11); Contemplation: median
4.5 (IQR 10.8); Preparation: median 9.5 (IQR 30.5); U,=5.06,
P=.080. With the full sample, comment volume was not
significantly related to biochemically verified abstinence status
a 3 months (U=417.5, P=.103). Yet among those who
commented at least once (n=48), volume of commenting was
significantly greater among those who quit (median 49)
compared to those who did not: median 8.0 (IQR 15.0);
U=115.50, P=.036. Comment count was not significantly related
to reduction of cigarettes smoked by 50% or greater, having
made aquit attempt during the study period, or readinessto quit
smoking at the 12-month follow-up.

I ncentive Effects

For the full sample (N=79), there was no significant difference
among incentive conditions on number of comments made to
Facebook groups: personal median 8 (IQR 19); atruistic median
2 (IQR 6); no incentive median 2.5 (IQR 11.8); x22‘79:.035,
P=.749. Among those who commented at least once (48/79,
61%), those in the personal incentive condition made more
comments than those in the other two conditions: personal
median 16 (IQR 24); dtruistic median 5.5 (IQR 12.3); no
incentive median 7 (IQR 12); x22,79:8.44, P=.015. There was
no significant relationship between altruism and comments
within the altruistic incentive group (P=.99). There were no
difference by incentive condition on reported 3-month

abstinencerates ()(22,60:3.17, P=.205) or biochemically verified
3-month abstinence (X2, 6,=1.80, P=.406).

Usability and Satisfaction With I ntervention

Morethan athird of participants (62/79, 35%) reported reading
most or all of the Facebook posts, and 24% (19/79) read most
or al of “The Dr. Is In” sessions (Figure 3). Highest ratings
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werefor post ease (57/79, 72%), thinking about what they read
(52/79, 66%), and would recommend the program to others
(56/79, 71%). Among the 22 CBT counseling sessions rated by
5 participants, all were rated as easy to understand, providing
sound advice, and would recommend the program to others;

Ramo et al

90% (20/22) of sessionswererated helpful; 90% (20/22) referred
to material after the session; and 82% (18/22) of sessions had
information that participants later used to make a behavior
change (Figure 4).

Figure 3. Proportion of respondents reporting they “agree” or “strongly agree” with statements about their Facebook group for a Facebook smoking

cessation intervention (N=62).

Usability: Facebook Secret Groups

Read "most" or "all" Dr. s In posts
Read "most" or "all" FB posts

Helped me be healthier

Referred to links

Used info

Dr. Is In was helpful

Gave sound advice

Gave me something to think about
Thought about what I read in the posts
Would recommend

Easy to understand

0

10 20 30 40 50 60 70 80 90 100
% Agree or Strongly Agree

Figure 4. Proportion of “agree” or “strongly agree” reports about 7 cognitive-behavioral counseling sessions for a Facebook smoking cessation

intervention (22 session reports).

Usability Ratings: Counseling
Sessions

Helped me be healthier

Referred to links

Used info

Gave sound advice

Gave me something to think about
Thought about what I read in last session
Would recommend

Easy to understand

Discussion

Principal Findings

Inour pilot investigation, anovel Facebook-integrated smoking
cessation intervention was found to be likable and feasible to
deliver to young adults who smoke cigarettes. Early efficacy
dataare encouraging and support further investigation. Retention
alsowasgood, especially for adigital health intervention, though
it dropped off for those in preparation at 12 months. Unknown
is whether the loss to follow-up was related to quitting or
relapsing. This was the smallest group, hence, the values are
less stable and more subject to variability. The low sample size
in this group could have led to less engagement with the
intervention, subsequently leading to alower desireto participate
in follow-up surveys. However, usability data did not differ
across readiness to quit groups. A trial with a sasmple size to
support larger groups of those ready to quit is warranted.
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Reported and biochemically verified abstinenceincreased from
3 months to 6 months and then declined slightly at 12 months,
while biochemically verified abstinence wasflat between 6 and
12 months. Previous trials testing the efficacy of stage-tailored
interventions for smoking cessation and other health risk
behaviors have found increased abstinence rates over 24 months
with repeated exposure to treatment across 1 year (eg, [50]).
Participants had access to Facebook groups and all associated
meaterialsover the 12-month trial; however, extending the active
intervention phase (daily postings) past 3 months, or having
“booster” postings over time, may enhance the efficacy of the
intervention at 12 months.

Monetary incentivesincreased intervention uptake, but only for
those who had some level of engagement (ie, commented at
least once during the 3-month intervention). Further, engagement
was related to abstinence only among those who commented at
least once. For those motivated to engage, monetary incentives
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appear to be an important adjunct to a health behavior change
intervention and could translate to behavior change. Monetary
incentives have been identified as a main motivator for
participation in online mental health interventions [51]. For
smoking cessation interventions with young people, incentives
have been associated with lower retention [52]. In our study,
we tied a single monetary incentive (US $50) to commenting
on all daily posts for 90 days. Findings suggest that a personal
incentive was more effective than one in which participants
provided it to othersregardless of trait altruism. A more frequent
incentive (eg, weekly) may further increase participation. Future
studies should test various incentive schemes for engagement,
balance incentives across partici pants and stages of change, and
be powered to test the effects of groups to better determine the
strategies most effective to increase engagement and for whom.

Participation in CBT counseling was relatively low, yet
attendance among those who elected to receive CBT was high
(6 of 7 sessions were attended on average). Conducting
counseling sessions through Facebook chat was thought to
provide amore personal connection. To maximize engagement,
however, these sessions could be offered in amore open format
than invited chat sessions, perhaps through the stage tailored
groups to which all intervention participants were assigned.
This would allow for those motivated to engage to do so and
allow others to still view session materia (eg, handouts, tip
sheets, interactions between other participants and study
counselors). Additionally, alowing participants to move
between groups in response to an increasing stage of change
was not used by many and potentially may undermine the social
support generated from participating in a single group; thus,
this strategy should likely not be used in the future.

Our feasibility study found that two-thirds of al Facebook
intervention participants and one third of participants in the
Precontemplation stage of change undertook one or more quit
attempts, with each participant making at least one attempt
reporting more than four on average. Thesefindingsarein line
with results from daily assessments [53] and speak to the
dynamic nature of the smoking cessation processand to thefact
that many smokers need multiple quit attemptsin order to attain
smoking abstinence. However, although we used a standard
definition of quit attempts (24 hours of purposeful abstinence),
our inclusion of non-daily smokers could have led to
overreporting of non-smoking days as quit attempts, although
the assessment made clear that the definition included only
purposeful attempts to quit smoking. Trying to quit without
assistance other than the Tobacco Status Project intervention
was much more popular than using a cessation aid such as
medication among young adults. Thisis congruent with previous
studies among young adults [54] and adolescents [55] and
highlights the need to incorporate evidence-based treatment
into media that are widely accessed by young people such as
Facebook. Electronic cigarettes were used more frequently as
a cessation aid than nicotine replacement therapy, even though
clear evidencefor their effectivenessisstill lacking [56,57] and
their use was not recommended in the intervention. Young
adults may have strong expectations for the effectiveness of
electronic cigarettes as asmoking cessation strategy [58]. Given
the wide marketing of these products online to young adults
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[59], the high use in our sample is not surprising. Until
convincing data on the effectiveness of electronic cigarettesfor
smoking cessation is presented, their use should not be
recommended to young adults trying to quit smoking.

Wetested anovel method of collecting biochemical verification
of tobacco abstinence by mailing participants saliva cotinine
test strips and asking them to send back pictures of test results.
Incentives for assessment compl etion were not given until proof
was sent. This strategy was successful for about half of those
reporting abstinence at 3-, 6-, and 12-month assessments. Of
the 13 cases for which we were unable to obtain biochemical
verification of abstinence at any time point, 6 were unreachable,
1 had technical difficulties preventing transmission of
verification data (photos), 1 had difficulty completing the test
at home and results were seen as inconclusive, and 5 were not
sent test kits due to errorsin survey programming on the study
end. Thispiloting of methodswas valuablefor informing quality
control in our future efforts. Overall success with completing
the biochemical procedure at home oncetest kits were sent was
promising, and our strategy shows that validation measures are
possible in an environment where information is increasingly
easy to send as data (eg, through a smartphone). Notably, we
did not have trouble recruiting young people into the study
despite knowledge that the trial would ask for biochemical
verification of abstinence, as has been a concern of others
[60,61].

Limitations

With a goa of determining feasibility and initial efficacy, this
study was not adequately powered to fully test many of the
relationships examined here. A larger, 2-group randomized trial
powered to detect effects on primary outcomes and differences
among incentive or motivation groups is warranted. Further,
Facebook isadynamic environment where design issues become
out-of-date quickly. Potential changesto user agreements mean
that researchers must be vigilant about privacy and
confidentiality when working in this medium. Formative work
with our target population indicated that young adult smokers
were ashamed of smoking in many cases and wanted to keep
the study involvement private from their larger Facebook social
network [23]. This suggested the intervention should be
conducted within the context of Facebook secret groups where
only study administrators and group members have knowledge
of their existence. Investigators then watched Facebook's
privacy practices to ensure that this did not change; if so, we
would have considered a different context in which to run
groups.

Another limitation is the general lack of sample diversity. In
contrast to other online interventions in the United States or
Canadathat show amagjority of female participants[62,63], our
sample was primarily male. This was a surprise, given that a
larger proportion of American women online use Facebook than
men (77% vs 66%) [64]. There was no direct targeting of
participants by gender in the Facebook advertising campaign,
as one goa of this feasibility study was to determine the
characteristics of participants who would enroll. Strategies are
needed to recruit more femal e and ethnic minority participants.
Facebook targeting can be used to place ads in locations
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including states and cities where more ethnic minority smokers
reside. Advertising images can be used to target women and
non-white smokers. Bull et a [65] recruited alarge proportion
of non-white participants into a Facebook sexua health
i ntervention using respondent-driven sampling. Using a strategy
to recruit “seed” participants and friends in their (real-world)
social networks could generate samples that are diverse with

Ramo et al

Conclusions

Harnessing the popularity of social mediato treat tobacco use
in young adults holds great potential considering the
overwhelming numbers using this medium daily. Focused on
young adult smokers, achallenging group to engage, our study’s
high retention and usability ratings suggest the Facebook quit
smoking intervention is attractive and feasible to deliver. Early

respect to gender, ethnicity, and sexual orientation. efficacy data are encouraging and support further investigation

in alarger sample with arandomized design.
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Abstract

Background: The prevalence of physical chronic or long-term conditions in adolescents aged 10-24 years is rising. Mobile
phone and tablet mobile technologies featuring software program apps are widely used by these adolescents and their healthy
peers for socia networking or gaming. Apps are also used in health care to support personal condition management and they
have considerable potential in this context. There is a growing body of literature on app use in health contexts, thereby making
asystematic review of their effectiveness very timely.

Objective:  To systematically review the literature on the effectiveness of mobile apps designed to support adolescents
management of their physical chronic or long-term conditions.

Methods: We conducted a review of the English-language literature published since 2003 in five relevant bibliographical
databases using key search terms. Two independent reviewers screened titles and abstracts using data extraction and quality
assessment tools.

Results: The search returned 1120 hits. Of the 19 eligible full-text papers, four met our review criteria, reporting one pilot
randomized controlled trial and three pretest/post-test studies. Samples ranged from 4 to 18 participants, with acombined sample
of 46 participants. The apps reported weretargeted at type 1 diabetes, asthma, and cancer. Two papers provided datafor calculating
effect size. Heterogeneity in terms of study design, reported outcomes, follow-up times, participants' ages, and health conditions
prevented meta-analyses. There was variation in whether adol escents received guidance in using the app or were solely responsible
for navigating the app. Three studies reported some level of patient involvement in app design, development, and/or evaluation.
Health professiona involvement in the modelling stages of apps was reported in all studies, although it was not always clear
whether specific clinical (as opposed to academic) expertise in working with adolescents was represented. The dearth of studies
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and the small overall sample size emphasizes the need for future studies of the development, evaluation, use, and effectiveness
of mobile apps to support adolescents’ personal management of their conditions.

Conclusions: A key finding of the review is the paucity of evidence-based apps that exist, in contrast to the thousands of apps
available on the app market that are not evidence-based or user or professional informed. Although we aimed to assess the
effectiveness of apps, the dearth of studies meeting our criteria meant that we were unable to be conclusive in this regard. Based
on the available evidence, apps may be considered feasible health interventions, but more studies involving larger sample sizes,
and with patient and health professional input at al stages, are needed to determine apps’ acceptability and effectiveness. This
review provides valuablefindingsand pavesthe way for future rigorous devel opment and eval uation of health apps for adolescents
with chronic or long-term conditions.

(J Med Internet Res 2015;17(12):€287) doi:10.2196/jmir.5043

KEYWORDS
adol escents; asthma; maobile or tablet apps; arthritis; cancer; chronic disease or condition; diabetes; long-term condition; personal

or self-management; review; young people

Introduction

Adolescents With Physical Long-Term or Chronic
Conditions

Globally, the pattern of illness in young people or adolescents
aged 10-24 years (hereafter referred to as adolescents) has
shifted from acute to long-term or chronic conditions (hereafter
referred to as chronic). A chronic condition in thisage group is
a health condition that at the time of diagnosis is predicted to
last longer than 3 months[1]. At least 15% of adolescents aged
11-15 yearsreport having been diagnosed with achronic medical
illness or disability [2]. Survival rates for this group have
improved due to better screening, earlier detection, and
improvements in the delivery of specialized care [1,3,4].
However, there is growing evidence to suggest that young
people with chronic conditions have distinct health needs when
compared to other groups [4,5].

Effective support from the health sector istherefore paramount,
especialy during the transition from pediatric to adult health
services, and particularly if adult services are not young-person
friendly [6]. This process of hedlth transition as young people
grow up requiresthem to develop clinical skillsand knowledge
in order to ultimately take responsibility for, and competently
manage, their personal health care where appropriate [4,7-9].
Delivering safe and timely health care that is accessible and
tailored to individuals needs and preferencesisacentral feature
of international heath care strategies [4]. Additionally,
government policies highlight the need for services to support
self-care; for example, the UK Department of Health and
Department for Education are working to support young people
with complex health needsin making the transition to adulthood
[10].

Contemporaneous reportsindicate that utilizing modern mobile
electronic technologiesin health interventionsfor young people
[11-13] may be a suitable way to address self, shared, or joint
care in amanner that is resource efficient.

Significant declinesin treatment adherence have been observed
during adolescence and the transition from pediatric to
adult-centered health services [14]. Education interventions
alone areinsufficient to promote adherence, but outcomes could
be enhanced by adding the following behavioral interventions:
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monitoring and goal setting, reinforcing medication taking with
rewards, contingency contracting, problem solving, and linking
medication taking with established routines [15,16]. However,
the reported treatment effects are small and reflect the
methodological limitations of the included studies and the need
to reexamine the deivery and mechanisms of
adherence-promoting interventions.

In arecent commentary, Wu and Hommel [17] describe current
and potential technologies, such as short message service (SMS)
text messaging, mobile phone apps, electronic monitors of
adherence, and illness-specific medical devices, to promote
pediatric adherence to prescribed medical regimens. The uses
reported include the following: delivering and collecting
information, facilitating communication between patients and
professionals, social networking, capturing real-time data,
monitoring bodily functions, automated feedback, guidance and
clinical alerts, and smart decision-making tools. However,
despite the significant potential and increased use of mobile
technologies, to our knowledge there has not been a synthesis
of studies reporting on their effectiveness in the management
of physical chronic health conditions in adolescents.

M obile Phone and Tablet Appsto Support Chronic
Condition Management

Personal management of chronic physical conditions involves
five core skills: problem solving, decision making, resource
utilization, forming patient-health professional relationships,
and taking action [18]. Apps can support these skills through
knowledge development and by providing and collecting
information in an accessible, convenient, and interactive way.
Mobile phones and tablets form the new generation of mobile
electronic devices, different to previous generationsin that they
are a consumer product as opposed to primarily a business
product [19]. Mobile phones and tablets can function with
custom software programs called apps, which technologically
allow the development of condition-specific and patient-tail ored
software. These are personal devices, adapted by the user to
reflect their specific needs, thus allowing for adaptive,
responsive, confidential, and targeted channels of
communication and alerts.

A review of the effectiveness of mobile health technol ogy-based
health behavior change or disease management interventions

JMed Internet Res 2015 | vol. 17 | iss. 12 [e287 | p.29
(page number not for citation purposes)


http://dx.doi.org/10.2196/jmir.5043
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

for adults found that only six of the 49 interventions used apps
and none of these involved adolescents [12]. Another review
of mobile phone interventions for management of chronic
disease in 18-73-year-olds [20] found few mobile apps and
recommended that more be devel oped. Inthe Italian health care
Android market the majority of apps were designed for health
care professionals [21]. Since the potential of maobile
technologies in personal health care is significant, a growing
body of literature on the use of apps to support patients
management of chronic conditions is emerging.

Mobile appsare widely accepted by adolescentsliving intoday’s
technology-rich environment. In the United Kingdom for
instance, children and adolescents aged 5-15 years are frequent
users of mobile technologies. Indeed, 62% of 12-15-year-olds
own a mobile phone, and the use of tablet computers by
5-15-year-olds tripled between 2012 and 2013 with 42% using
tablets in 2013 [19]; these upward trends are expected to
continue. Mobiletechnol ogies offer new opportunitiesto engage
adolescentsin personal health care [4] but are not without their
challenges.

In 2013, the UK National Health Service (NHS) Commissioning
Board unveiled a library of NHS-reviewed health apps [22].
Although the review focused on clinical safety rather than
clinical effectiveness, it acknowledged that the computing
capability contained within mobile technologies offers a
legitimate platform for medical and public health practice.
However, the Ingtitute of Medical Science (IMS) Institute of
Healthcare Informatics (IM S Health) [ 23] reported that the lack
of evidence regarding the effectiveness of mobile apps acts as
a barrier to physicians prescribing them. The IMS identified a
pressing need for credible evidence of the value of health apps,
which in many cases are being used without a thorough
understanding of their associated risks and benefits, or a
rigorous, evidence-based approach to their development and
evaluation [24].

Yet despite increased use and the significant potential of these
technologies for adolescents with chronic conditions, to our
knowledge a synthesis of studies of their effectiveness in this
population has not been undertaken. This systematic review of
the evidence is, therefore, timely as it aimed to assess the
effectiveness of mobile phone and tablet apps for adolescents
personal management of chronic conditions. In this review,
young people are defined asthose aged 10-24 years (as defined
by the World Health Organization [WHO] [25]) who are
undergoing key elements of development, particularly brain
development, which continues until the early 20s [5,25,26].
This is arguably a crucia time for the introduction of
interventions that promote shared and self-management skills
and knowledge, and for the development of both
health-promoting as well as health-risk behaviors. The review
protocol was published previously in IMIR Research Protocols
[27], but key details are reiterated here for new readers.

http://www.jmir.org/2015/12/e287/
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Methods

The Systematic Review

This systematic review aimed to synthesize the evidence on
mobile phone and tablet apps. The methodol ogy adhered to that
described in the Cochrane Handbook for Systematic Reviews
of Intervention [28] and complies with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines[29]. Thisreview wasregistered with the international
prospective register of systematic reviews (PROSPERO)
(CRD42014015418) [30].

Search Strategy

Eligible studies were identified through a comprehensive
literature search of the following five bibliographical databases:
MEDLINE, the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Embase, PsycINFO, and the Web of
Science. The search strategy, which was developed in
consultation with an information scientist, used standardized
indexed search terms and free-text terms that relate to the
following three key concepts: (1) adolescents, (2) physica
chronic conditions, and (3) mobile technology. The search
included British and North American terms and spellings. The
search strategy was initially devised in MEDLINE and then
adapted to the other databases. The Web of Science did not
employ any indexed search terms and the other databases did
not employ them in astandardized fashion. Free-text termswere
used consistently throughout. In addition to testing search
sensitivity, journal s associated with the most retrieved citations
were hand searched from 2009 to 2014, thus decreasing the
likelihood of missing relevant studies. The identification of any
studies additional to those we had identified from hand searching
allowed us to comment on the rigor of the search strategy and
the quality of indexing in the bibliographic databases mentioned
above. Thisis a particularly useful strategy in this relatively
new domain of mabile technology. Also, due to the emerging
nature of mobile technology, the search included conference
abstracts published in peer-reviewed journals, and authorswere
contacted requesting additional related published or unpublished
work.

Screening and Selection Criteria

Overview

Initially, all papers were independently scrutinized by two
reviewers (MR, AH) using a screening tool that outlined the
study inclusion criteria (see Textbox 1). The 782 articles that
met this criteria were then divided between two teams of two
reviewers—Team 1. MR, VS and Team 2: AH, DF—who
further scrutinized the abstracts using the same screening tool.
Whenever disagreement in interpretation arose within oneteam,
the other team was asked to consult the relevant materias to
enable a discussion until a consensus between both teams was
reached, thereby minimizing bias in the interpretation of
findings. Team meetings were held regularly to discuss any
complications or challenges.

Inclusion Criteria
Criteriafor included studies are shown in Textbox 1.
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Textbox 1. Summary of inclusion criteria.
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Inclusion criteria

«  Population: Adolescents aged 10-24 years (WHO definition from 2001 [25]) diagnosed with chronic physical conditionsin any setting.

« Intervention: Any app for a mobile phone or tablet that could be considered a management intervention (or a component of an intervention) in
terms of content and/or delivery. Thisjudgment was based on the five core management skillsfor chronic physical health conditions, as outlined

by Lorig [18].

«  Comparisons. Intervention versus usual care or intervention variant versus intervention variant or pre and post.
«  Outcomes: Any physiological, attitudinal, behavioral, or knowledge outcomes.
«  Study design: Randomized controlled trial (RCT) or controlled clinical trial or cohort analytic study or case-control study or cohort study or

interrupted time series.

The Cochrane Collaboration excludes nonrandomized controlled
trials due to their greater bias, but because this is a relatively
new area, we included studies of various designs to
systematically collect an overview of the current evidence.

Exclusion Criteria

While international literature was included,
non-English-language publications and studies that focused on
adolescents with mental health problems, learning disabilities,
and/or cognitive impairment were excluded due to resource
limitations. Interventions using mobile phone technology only
in the context of delivering/receiving text messages or phone
callswere also excluded. Given thereview focus, the technology
context was considered key so we applied a publication start
date of 2003. This is the year when 3G networks, which
provided the bandwidth required to support advanced mobile
Internet apps, were launched in the United Kingdom [31]. By
January 2007, 147 wideband code-division multiple access
(WCDMA)—the standard found in 3G  mobile
telecommunications—network operators were delivering
commercia services to over 100 million subscribers in 67
countrieson all continents [32].

Data Extraction

For every included study, two reviewers extracted relevant data
independently. A tool based on the data extraction template for
Cochrane reviews [33] was developed to facilitate consistent
data extraction and prevent important information from being
overlooked. Any discrepancies between reviewerswere resolved
by discussion with the wider research team. Where required,
authors were contacted for clarification or additiona
information. Completed electronic extraction sheets were kept
as part of the audit trail, should they be required at alater stage
to enable data checking.

Quality Assessment

The evidence and quality of the papers included in the
systematic review were assessed using the Effective Public
Health Practice Project (EPHPP) quality assessment tool [34,35].
This method requires a review team with at least one member
having methodol ogical expertise, and two memberswith subject
expertise; the team for this review met these criteria. The tool
involves six component rating domains: selection bias, study
design, confounders, blinding, data collection methods, and
withdrawals and dropouts. As with the data extraction stage,
each study was scored independently by two reviewers, and any
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disagreements were resolved through discussion with the wider
team.

Data Synthesisand I nter-rater Reliability

Except where indicated, extracted data from the papers were
analyzed using IBM SPSS Statistics version 22.0 (IBM Corp).
For each paper, inter-rater reliability was estimated for each of
the domains, the total score, and the final grade of the EPHPP.
Following Armijo-Olivo et a [35], agreement for each domain
and the final grade before consensus was estimated using
Cohen’'s unweighted kappa statistic (k) [36]. Values were
interpreted using the criteria of Altman [36]: k>.80 was
interpreted asvery good, .61-.80 good, .41-.60 moderate, .21-.40
fair, and <.20 poor agreement. Because the scores for each
domain and thefinal gradewere ordinal (1=strong, 2=moderate,
3=weak), Cohen’'s weighted kappa was also estimated [36].
Unweighted and weighted kappas and their 95% confidence
intervals were estimated using an online calculator on the
VassarStats website [37]. Again following Armijo-Olivo et al
[35], inter-rater agreement on the overall score across the
domainswas estimated using an intracl ass correl ation coefficient
(ICC), using atwo-way, mixed-model analysis of variancewith
assessor as the fixed factor and paper as the random factor.
Values of the ICC were interpreted against the criteria
recommended by Armijo-Olivo et a: ICC=.75 was interpreted
as excellent, .60-.74 good, .40-.59 fair-to-moderate, and <.40
poor agreement. Fleiss and Cohen [38] demonstrated the
equivalence of weighted kappa and the ICC, so these criteria
were also used to interpret weighted kappa.

Results

Study Selection

The combined electronic searches identified 1120 records. Of
these, 338 recordswere removed after accounting for duplicates,
leaving 782 records for further consideration. Out of the 782
titles and abstracts that were then screened to test eligibility
using the PICOS screening tool (population or participant,
intervention or indicator, comparator or control, outcome, and
study design), 19 full-text papers were potentialy eligible for
inclusion. Many of the excluded papers reported observational,
noncontrolled studies that did not focus on the population or
intervention of interest.

Seven of the 19 studies included from the title and abstract
screen were abstracts from conference presentations; a search
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was undertaken to find the full paper of each abstract, failing
which the corresponding author was contacted. For two of the
seven conference papers, we found subsequent publications
[39,40]. We contacted the remaining five authors; three
responded with information that meant we were ableto exclude
their work from the review, and two did not respond meaning
their abstracts were also excluded as the full paper was
unavailable for consideration in the review. Of the 19 full-text

Figurel. PRISMA flow diagram of the review.
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papers considered for eligibility, four papers were assessed as
suitable for the full review. Multimedia Appendix 1 lists the
respective reasons for excluding the remaining 15 papers
[40-54]. Figure 1illustratesthe PRISMA flowchart representing
the study selection process. Further hand searching of the
Journal of Medical Internet Research from 2009 to 2014 did
not identify any additional studies.

Records excluded
(n=763)

¥

Full-text articles excluded,

Y

with reasons (n = 15)

L —

Characteristics of Included Studies

Overview

The four included studies described four different apps
addressing the needs of adolescents with different chronic
conditions: type 1 diabetes [55,56], asthma [39], and cancer
[57]. The commonality among all apps studied was that they
aimed to support the adolescent in the medical management of
their physical condition. Table 1 provides an overview of the
four studies. Three of the studies were pretest/post-test designs
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with no control group [39,55,56] and onewasapilot RCT [57],
which used a variety of measurements [58-60]. Two of the
studies were conducted in North America [39,55] and two in
Western Europe [56,57]. All of the studies recruited adolescents
from secondary health care, and follow-up times ranged from
2 to 12 weeks. Based on the data provided, it is not possible to
comment on mean age, gender, or ethnicity of the overall
sample. The sample sizesranged from 4 to 18 participants, with
a combined total sample of 46 participants. Since the included
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papers were reporting on feasibility studies with small sample
sizes, generalizability of the findings cannot be commented on.

Aldiss et a evaluated the Advanced Symptom Management
System (ASyMS) which utilizes mobile phone technology to
monitor chemotherapy-rel ated symptoms and promote self-care
[57]. This system was first developed with an adult cancer
population but Aldiss et a are using a three-phased approach
to adapt it for use by adolescents (or young people) with cancer

Table 1. Characteristics of the included studies.

Majeed-Ariss et al

(ASYMS-YG). Phase 1 had involved adolescents identifying
the symptoms to be assessed; in Phase 2 adolescents tested the
symptom report system, and adolescents’, parents, and
professionals perceptions of ASyMS-YG were ascertained
[61,62]. The paper included in this review reports on Phase 3
in which the system was developed further in preparation for
an RCT. Aldiss et a evaluated it with a group of adolescents
with cancer, asking them to completethe ASyM S questionnaire
once aday for 14 days during a cycle of chemotherapy.

Age
(vears),
IDb, mean
Study Country S n  Measurements weeks  F% %  (range) Study design Cond.?
Pediatric Quality of Life Inventory
Cancer Module Teen Report Form [58]
The Life Situation Scale for Adolescents (LSS-
A) [59]
Aldiss The State-Trait Anxiety Inventory (STAI) [60] N/A®
eta [57] UK 4 Perceptions of Technology Questionnaire 2 0 (13-15) Pilot RCT' Cancer
Burbank USA 18 Self-efficacy questionnaire 8 N/A 135 Feasibility Asthma
etd [39] Asthma Control Test (12-17) pretest/
post-test
) Pretest/
Self-care inventory
Diabetes Family Responsibility Questionnaire post-tes
Cafazzo y Resp y 14.9 (mixed Typeldia
et al [55] Canada 12 Diabetes QOL 9 nstrument for Youth 12 67 (12-16) method) betes
HbA1c" Pretest/
Knowledgetest score, before and after theinter- post-test
Fraisland vention 16.2 (mixed Typeldia
et d [56] Norway 12 System Usability Scale after the intervention 12 54 (13-19) method) betes

83s: sample size.

B1D: intervention duration.

F: female.

dcond.: condition.

EN/A: not applicable (information not reported or stated).
fRCT: randomized controlled trial.

9QOL: quality of life.

PHbA1c: hemoglobin Alc (glycated hemoglobin).

In light of the national asthma education program
recommendation for awritten asthmaaction plan (AAP) for all
patients with asthma, and in recognition that few studies
demonstrating acceptance of phone-based self-monitoring have
taken place in rural and medically underserved US regions,
Burbank et a tested a mobile AAP mobile phone app for
adolescents with persistent asthma in Arkansas [39]. The app
was designed to help self-monitoring by recording behaviors
aswell asprompting positive behaviors by providing immediate
feedback on data entered.

Cafazzo et a [55] designed an mHealth intervention for the
management of type 1 diabetes in adolescents that aimed to
increase the frequency of daily blood glucose readings and to
assist with self-care behaviors, establishing the use of technology
to improve glycemic control among adolescents as along-term
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objective [55]. Addressing the adolescent’s need for fast,
discrete transfer of blood glucose data, thisteam developed the
bluglu adapter to facilitate automated data transfers (via
Bluetooth) from aglucometer to an iPhone or iPad touch device
running the bant app; the app then analyzesthe datato facilitate
feedback to the adolescentsin real time. Actionswererewarded
with iTunes and apps, which introduced the notion of
gamification to thisintervention. During a 12-week evaluation,
20 diabetic adolescents aged 12-16 years were supplied with
the bant app, glucometer, and bluglu. The outcome measure
wasthe average daily frequency of blood glucose measurement
during the pilot compared with the preceding 12 weeks. Finally,
Fraisand et al [56] tested adolescents experiences with a
diabetes diary known as Diamab, which recorded data before
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amandatory consultation with a health professional to discuss
the app and reflect on its recordings.

Effect Sizes

Where possible, Cohen’s d statistic [63] was calculated as an
intention-to-treat effect size for outcome measuresin each paper
following Donker et a [64]. The one study that was a
randomized controlled trial [57] did not report any quantitative
results as only 3 of the 4 participants completed the trial. The
only papers where estimation of effect sizes was possible were
pretest/post-test designs, so Cohen’'s d was calculated for each
measure as mean post-test score minus mean pretest score
divided by the pooled standard deviation [65]. While this
approach does not take into account the repeated nature of the
data, the alternative approach to divide the mean difference by
the standard deviation of the difference score [65] requires
statistical information that is not routinely published. The
analysis in one paper [39] was nonparametric, but the authors
did not explain why; descriptive statistics for outcomes were
reported as medians and interquartile ranges, which were
insufficient for reliable estimation of Cohen’sd. Cohen’sd was
estimated for the remaining two papers using a Mi crosoft Excel
spreadsheet from Missouri State University [66]. Cohen’s d
was interpreted using Cohen's own criteria [63]: 0.80 was
interpreted as large, 0.50 as medium, and 0.20 as small.

Cafazzo et a recruited adolescents aged 12-16 years who were
diagnosed with type 1 diabetes for more than 1 year, were
receiving care at one clinic for at least 6 months, had a
hemoglobin Alc (HbA1c) level between 8 and 10%, and were
able to communicate in English [55]. Fragisland et a recruited
13-19-year-olds who were diagnosed with type 1 diabetes for
more than 1 year, were receiving care at one of two pediatric
clinics, and had an HbA 1c level of less than 10% [56]. Aldiss
et a [57] and Burbank et al [39] did not provide information
regarding participant selection and inclusion criteria other than
their selection of adolescents with the named chronic condition.

The Interventions

All four apps focused on management of a chronic condition.
Cafazzo et a’s [55] and Frgisland et al's [56] apps for type 1
diabetes management focused on increasing the number of blood
glucose readings. Burbank et a developed an app outlining an
AAP to improve asthma management [39]. These three apps
can be seen as aids to prevent deterioration of the respective
conditions, and in this sense are different from the app delivered

Table 2. Study quality assessment for each study.
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by Aldiss et al, which was oriented toward recovery and
improved chemotherapy experience [57]. Asthis differencein
delivery timein termsof the different stagesin the care pathway
demonstrates, the apps described in the included papers address
the needs of adolescents with various conditions. These
conditions have similarities as well as notable differences.
Moreover, there is heterogeneity in the content and delivery of
these apps.

There was variation in whether apps were delivered as a
stand-alone resource or whether they were used al ongside other
components of a medical intervention. Burbank et al [39] and
Cafazzo et a [55] delivered the app as a stand-alone resource.
In the case of the app developed by Aldiss et al, hospital-based
nurses were alerted if there was cause for concern; adol escents
could also make phone callsto the hospital if they wished [57].
The Frgisland et a study involved a consultation with a health
professional midway through the intervention period to give
the adolescent an opportunity to discuss and reflect on their use
of the app [56].

There was also variation in whether adolescents received
guidance in using the app or whether they were solely
responsiblefor navigating the app. Aldisset a [57] and Burbank
et a [39] delivered their apps so that adolescents had sole
responsibility in their navigation. Cafazzo et al [55] and
Fraisand et al [56] spoke of the adolescents receiving initial
training in using the app and the model of mobile phone that
would be used in the intervention. The studies also differed in
regard to reporting a primary outcome measure; Aldiss et al
included six psychometric measures, athough they did not
identify a primary outcome measure [57]. Cafazzo et a
described their primary outcome as an increased frequency of
daily blood glucose readings [55]. Freisland et al simply listed
outcomesin the following order: HbA 1c, system usability, and
knowledge [56]. Burbank et a listed the following outcomes:
usage and satisfaction rates, asthma control test, and asthma
self-efficacy [39]. One app—developed by Cafazzo et
[55]—was underpinned by the concept of ecological momentary
interventions [67], while the other apps were not theoretically
driven.

Quality Assessment

Table 2 reportsthe score on the six individua quality assessment
items as scored by the EPHPP tool [34].

Quiality assessment items

Study and quality assessment score®

Aldiss[57] Burbank [39] Cafazzo [55] Freisland [56]
Selection bias Weak Weak Weak Weak
Study design Moderate Weak Moderate Weak
Confounders Weak Weak Weak Weak
Blinding Moderate Weak Weak Weak
Data collection method Moderate Strong Strong Weak
Withdrawal s and dropouts Moderate Strong Moderate Strong

3 tems were scored using the Effective Public Health Practice Project (EPHPP) quality assessment tool.
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Inter-rater Reliability

Acrossthe four papers, there was moderate-to-good agreement
between the raters on the domains of the EPHPP quality
assessment tool, with agreement on 17 of the 24 domains (71%
agreement; unweighted K = .60, 95% Cl .33-.87; weighted K =
.71, 95% Cl .49-.93). There was excellent agreement on the
total domain scoresfor the four papers (ICC = .83, 95% CI -.17
t0.99). Thewide confidenceintervalsreflected the small number
of papers assessed.

Effect Sizes

Only two papers provided data for calculating effect sizes and
both featured mobile phone apps to help adolescents with type
1 diabetes. Both papers reported small sample sizes, Cafazzo
et a [55] reported outcome data for 14-20 participants while
Fraisland et al [56] reported datafor 11-12 participants, and as
these werefeasibility studies, they would not have been powered
to detect statistical significance. Cafazzo et al reported means
and standard deviations before and after their intervention for
a wide range of outcome measures [55], but did not report
standard deviations for their primary outcome of frequency of
blood glucose measurement that showed a significant
improvement (P=.006), so it was not possible to estimate
Cohen’'s d. The change in HbAlc level was numerically
small—from 8.8 to 9.2—and nonsignificant, but the effect size
was good (d=-0.46, P=.11). They found no significant changes
in dimensions of the Diabetes Self-Care Inventory and the effect
sizes varied (adherence d=0.11, blood glucose regulation d=0,
insulin and food regulation d=0.12, and emergency preparedness
d=0). For the only dimension where there was a near significant
but sizeable improvement (exercise d=0.56, P=.07), Cafazzo et
al attributed the improvement to a seasonal change from winter
to spring astheir intervention did not target exercise[55]. While
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they found no significant improvements in dimensions of the
Diabetes Family Responsibility Questionnaire, the effect sizes
were medium to large (caregiver's perspective d=0.69 and
adolescent’s perspective d=0.72); however, the mean scores
only changed by 0.1 point on a 3-point scale. They also found
no significant changes in dimensions of the Diabetes
Quality-of-Life Instrument for Youth, where the effect sizes
were small or small to medium (impact of symptoms d=0.36,
impact of treatment d=-0.07, impact of activitiesd=0.26, parent
issues d=0.16, worries about diabetes d=0.30, and health
perception d=0.15). Frgisland et al reported means and standard
deviations before and after their intervention for HbA1c levels
and a knowledge test score [56]. Neither outcome showed a
significant difference nor an effect size better than small (HbA1c
mean before 8.3 [SD 0.9], mean after 8.1 [SD 0.9], d=0.23,
P=.38; knowledge test d=0.04, P=.82).

Patient and Public | nvolvement in thelncluded Studies

Since mobile phones and tabl ets asthe new generation of mobile
electronic devices are aconsumer product with custom software
programs called apps, it is perhaps especially important to take
into account adolescents’ attitudes toward using apps devel oped
to help manage their chronic conditions. While we know mobile
apps in general are widely accepted by adolescents living in
today’s technology-rich environment, we were interested to
know whether adol escents had been involved in the devel opment
of apps included in this review that were aimed at them and
their peers. Three of the four studieswe reviewed reported some
level of patient involvement in the design, development, and/or
evaluation of the app (see Table 3). Thesethree papersreported
using qualitative research methods for informing the
development of mobile apps for adolescents with cancer [57]
and adol escents with type 1 diabetes mellitus [55,56].

Table 3. Involvement of adolescents and their families at different stages of mobile app design, development, and evaluation.

Study Involvement of adolescents and families at each stage
Design Development Evaluation
Aldisset a [57] Identified the symptoms to be as- Tested the symptom report system  Reported perceptions of intervention
sessed and addressed self-care advice and reviewed the self-care advice
Procedures and technical systemswere
assessed
Burbank et a [39] Not reported Not reported Not reported
Cafazzo et al [55] Requirements were obtained through  Themes were derived from focus ~ Not reported

qudlitativeinterviewsand focus group
sessions

Fraisland et al [56] Adolescents suggested improvements

for afuture app

group sessions, which wereincor-
porated into the prototype app

Not reported Technical problems were reported,
along with improvements of the exist-

ing app

Adolescents wereimportant contributorsin the devel opment of
ASyMS, an advanced symptom management system utilizing
mobile phone technol ogy for adolescents with cancer [57]. The
authorsreported that during Phase 1 development, adolescents’
contributions were essentia in identifying which symptoms
should be assessed via the ASyMS questionnaire. In Phase 2,
adol escents tested the symptom report system. Asthe software
progressed into Phase 3 devel opment, adolescents aged 13-18
years who were receiving chemotherapy were involved in
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addressing and reviewing the self-care advice. Interestingly,
these adolescents suggested improvements to the questionnaire
by adding descriptive indicators to clarify specific aspects of
the intervention; these had not been identified as areas for
improvement by researchers.

Similarly, in Cafazzo et a’s pilot study [55], 6 adolescents and
their parentsinformed the design and development of amobile
app to support adolescent self-management of type 1 diabetes.
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Focus groups with adolescents and their parents revealed
specific requirements that were expressed as four themes: the
need for fast, discrete transactions; the role of data collection
rather than decision making; overcoming decision-making
inertia; and ad hoc information sharing. These opinions were
incorporated into the prototype version of the app for testing.

Fragisland et al [56] also involved adolescents in the redesign
and evaluation of a mobile visual learning intervention for
adolescents with type 1 diabetes, whereby they provided
guidancefor further development of the mobile app. In addition,
adolescents al so suggested improvements for the existing app,
with requests for additional functionality. The authors reported
their intention to implement the adolescents’ suggestions when
designing the next version of the app.

Clinician Expert Involvement in the Included Studies

Appropriate clinical expertise in the specific condition was
evident in al four of the research teams, athough it was not
always clear whether specific clinical (as opposed to academic)
expertise in working with adolescents was represented. Health
professional involvement in the modelling stages was reported
in three of the four studies [39,55,57]. The study by Aldiss et
al was exemplary in view of the meaningful involvement of
both adolescents and professionals in the study; in particular,
adolescents with specific expertise were involved in the
modelling stages of development [57]. Although Cafazzo et al
conducted focus groups with heath professionas in the
modelling stages, no results were presented [55]. In the one
study which reported theoretical underpinning [55], involvement
of health professionals in trandating this into the modelling
stage was not reported. In the Fraisland et al paper, it is not
clear whether the health professionals had any specific input
into the app development [56]. However, the finding that the
adolescents’ theoretical clinical knowledge was not altered after
use of the app demonstrates that the intentions of the app use
needs to be linked to a system of assessing its efficacy.

Discussion

Principal Findings

Thisreview clearly demonstrates that despite the large number
of health care apps in existence, the evidence base for their
benefitsfor adolescentsin personal management of their chronic
physical health conditionsislimited. The additional contextual
challenge is that manufacturers are readily developing apps
which are not based on empirical evidence[68]. Studiesincluded
inthisreview were all in the early proof-of-concept phase with
few participants, meaning that assumptions about
generalizability of the findings to the target population cannot
be made. The findings reported are therefore preliminary and
would need to be validated by larger-scale research.
Comparisons between studies are al so difficult asaresult of the
variability including the short and different follow-up times.
Whilethese studies alone do not provide high level s of evidence,
they do provide valuable information that paves the way for
other studies to inform future development and evaluation of
complex app interventions [69].
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Adolescent-Specific | ssues

As increasing numbers of adolescents with chronic conditions
have transferred to adult-centered care, significant declinesin
treatment adherence have been observed during adolescence
and the transition period [70]. Using educational interventions
alone to enhance medication adherence is insufficient, but the
addition of behavioral elements, such as monitoring and goal
setting, rewards, contingency contracting, problem solving, and
linking medication taking with established routines, may
enhance outcomes[15,71]. That said, the small treatment effects
of recent adherence-promoting interventionsreflect the need to
re-examine their delivery, and the mechanisms of emotional,
social, and family processes [72]. Adolescence is arguably a
crucia time for the rigorous development, evaluation, and
implementation of interventions that promote shared and
self-management skills and knowledge, and for the promotion
of healthy behaviors [73]. While it is widely recognized that
communication technol ogies are important driversin adolescent
health [4], there are barriers to the use of mobile technologies
by adolescents. These include the disparity of accessto mobile
devices and the potential for habituation, suggesting that the
use of information technology (I T) to address health issues may
be limited or even harmful to adolescents [74,75].

Participatory Design

Although these studies [39,55-57] support the view that
engaging adolescents with chronic conditions has contributed
to changes in mobile intervention design, the effects of
involvement on accessibility and acceptability (ie, retention and
use of mobile apps) was not examined. A consistent finding in
this systematic review suggests that adolescents are engaged in
helping to design mobile interventions; however, they may not
have been actively involved as egqual contributing partners in
the entire research development and implementation process,
as recommended by INVOLVE, the public involvement body
funded by the UK National Institute for Health Research.
INVOLVE suggests that involvement, engagement, and
participation are often linked, and although they are distinct
roles, they can indeed complement each other [76]. Examples
of patient and public involvement in research include
coapplicant responsibility on grants and research projects,
involvement in identifying research priorities, membership of
project steering groups, and undertaking interviews with
research participants [77]. The meaningful involvement,
engagement, and participation of adolescentsand their families
in the entire planning, devel opment, and intervention of mobile
apps is likely to contribute to more widely accepted and
understood interventions by individuals living with chronic
conditions in the future.

Impact of I ntervention on Parents, Carers, and Health
CareProfessionals

Parents and carers also play asignificant part in promoting the
development of adolescents' personal management skills in
chronic conditions [ 78], but parents may be less confident than
adolescents in using technology [79]. Furthermore, given that
this is a relatively underdeveloped area of adolescent health
services, it can be difficult for those health professionals who
are themselves unfamiliar with mobile phone and tablet apps
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to engage effectively with adol escents via these media[80,81];
future research may consider alternative ways of engaging busy
cliniciansin research, such astelephone interviews [82].

None of the studies reviewed specifically considered the impact
of the technology on parents and their role in the devel opment
of adolescents’ self-management skills. Similarly, although the
mutual benefits of participatory design for both end users and
developers were highlighted in the papers, there was little
discussion about the implications of app usage on care delivery
for health professionals. In one study, there was a mandatory
consultation with a health professional to discuss the app [56].
Aldiss et al noted that involvement of professionals during the
development processwas“ thefirst step in embedding the system
into practice” [57] and without this, collaborative and focused
clinical careisunlikely to improve despite technical advances
and innovations. Expertise in working with adolescentsin this
areais essential because of the need to consider adolescents
development in the context of chronic conditions, bothin terms
of clinica care and involvement in research. Training in
adolescent health careisnot yet universal so it may be difficult
for those professionals who have unmet training needs in this
areato engage effectively with adolescents viathese media[83].
Addressing professional concerns will be important to ensure
efficacy of such interventions, for example, Freisland et al [56]
reported that before their study, the participating professionals
expressed a fear that SM S text messaging would be overused,
but these assumptions proved unfounded.

Limitations

Dueto resource limitations, thisreview excluded mental health
conditions and learning disabilities and was only ableto consider
the three common chronic physical conditions reported in the
included studies—asthma, cancer, and diabetes. There is,
however, emerging datain the area of mental health care, albeit
not specifically targeting adol escents, reporting that the majority
of existing apps for mental health care lack scientific evidence
about their efficacy [64,84]. In future, therefore, it will be
important to reflect on the use of appsfor adolescentswith other
chronic physical, aswell as mental health, conditions, as many
of the issues facing these adol escents may be similar.

While we used a recognized tool to assess the quality of the
four studies, it did not consider factors such as user and health
professional involvement in intervention, yet these factors are
recoghized as being increasingly important in the devel opment
and evaluation of complex interventions.

The small evidence base identified by our review emphasizes
the need for future high-quality, sophisticated trialsin the area
of app development for adolescents with chronic conditions,
and thetotal sample size of 46 participantslimits generalizability
of the findings. The dearth of existing evidence prevented us
from commenting on the effectiveness of mobile apps designed
to support adolescents’ management of their physical conditions,
as had been the objective at the outset. This in itself was an
important finding and generated stimulating discussion around
what the next step should be, from a multi-professional expert
audience at an international conference where preliminary
findings from this review were reported [85]. A clear
recommendation from this work is the need for high-quality
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RCTs in this field. Given the paucity of papers meeting the
criteriafor this review, it will be valuable to repeat the review
and refine its original objectives in 2-3 years when more
evidenceislikely to exist.

Our rationale for using the WHO definition of young people
aged 10-24 years was based on the specific developmental
implications of this age group, which differ considerably from
those of younger children and older adults; this meant that
papers which were otherwise potentially relevant needed to be
excluded. For example, of the 19 full-text papers considered
for eligibility, the age range of reported populations for some
studies fell outside our predetermined definition. Where we
were unableto extract specific datathat related to 10-24-year-old
participants, either from the papers themselves or by
communication with the original authors, we excluded those
studies from our analysis. While it is outside the scope of this
review to return to the search stage and revise the inclusion and
exclusion criteria, it is a consideration for afuture review.

Information on adolescents who decline to take part in studies
is of maor importance in research with this age group,
particularly as research nonrespondents have been reported to
have poorer health outcomes than those who do respond. In
addition, identified barriers to the use of mobile technologies
by adolescents, including the disparity of access to mobile
devices and the potential for habituation, suggest that the use
of IT to address health issues may be limited or even harmful
to adolescents[27,28] None of the studies reviewed specifically
considered theseissuesand it will beimportant for future studies
to consider thesefactors, particularly in studiesinvolving adults
where habituation has already been highlighted as a potential
limitation of individual apps[75]. Moreover, dueto the lack of
demographic details in the studies reviewed, comments
regarding any gender differences in the use of apps are not
possible. This is of interest in light of reports that adolescent
femalesare morelikely to accessthe Internet for health matters
than adolescent males [74].

Recommendations from our systematic review emphasize the
value of a multidisciplinary team enabling expert clinical and
patient involvement in the app design, development, and
evaluation stages, as well as the involvement of technological
and research personnel. It isalso recommended that futuretrials
are based on sound theory and are tested across age groups
(where appropriate, and while recognizing the different
developmental stages of adolescence), gender, and ethnicity.
Future work should also carefully consider which primary and
secondary outcomes are important to assess, and the best
medium- to long-term follow-up times in context of the
longevity and persistence of any behavior change observed.
Furthermore, it is anticipated that initially developing arobust,
adolescent-friendly app in one condition may have the additional
advantage of subsequent adaptability and/or transferability
across other conditions.

Conclusions

In conclusion, a key finding of the review is the paucity of
evidence-based apps that exist in contrast to the thousands of
apps available on the app market that are not evidence-based
or user and professional informed. Although we aimed to assess
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the effectiveness of apps, the dearth of studies meeting our
criteria meant that we were unable to be conclusive in this
regard. This review provides valuable findings and paves the
way for future rigorous development and evaluation of health
apps for adolescents with chronic conditions. There remains a
need for a phased approach to well-designed trials of mobile
phone and tablet apps which resonate with the lives of

Majeed-Ariss et al

adolescents, that can befeasibly transferred into real-life settings
and which involve adolescents, parents, and health professionals
in their design, development, and evaluation. Based on the
available evidence, apps may be considered feasible health
interventions, but more studies involving larger sample sizes,
and with patient and health professional input at all stages, are
needed to determine apps’ acceptability and effectiveness.
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Abstract

Background: Prevention strategiesto reduce al cohol use/consumption among young people are crucial to reducing alcohol -related
deaths and preventing disease. This paper focuses on the effectiveness of a social networking site (SNS) alcohol prevention
program targeted toward young people.

Objective:  We hypothesized that the program would diminish the relation made by participants between acohol and festive
moments, and would result in a reduction of their declared consumption of alcohol at festive moments during the program. We
also explored the interaction with the prevention program that was the most efficient.

Methods: The prevention program took the form of 3 |otteries over 2 years. The participants periodically received prevention
messages, particularly on alcohol and festive moments (eg, videos on Facebook and short message service [SMS] text messages
on their mobile phones). For the 3 periods, the participants had to answer questions exploring the level of their belief that alcohol
consumption and festive moments are highly associated. A control group that did not participate in the prevention program was
asked the same questions over the same number of days for the first 2 periods. During the second period, the participants were
asked to answer questions about their alcohol consumption during parties. During the third period, we explored the interaction
with the prevention program on the reduction of their belief that alcohol consumption and festive moments are associated.

Results: A total of 651 participants (age: mean 22.24, SD 4.10 years; women: n=430) during the first period, 301 participants
(age: mean 21.27, SD 3.07 years, women n=199) during the second period, and 305 (age: mean 22.41, SD 4.65 years; women:
n=190) during the third period correctly completed the survey. For the control group, 69 students completed the survey during
the first period (age: mean 18.93, SD 1.14 years, women: n=59) and 50 during the second (age: mean 20.78, SD 1.94 years;
women: n=45). We observed a significant reduction in the association of alcohol with festive moments in the participants over
the 2 years (period 1: z=—4.80, P<.001; period 2: z=-2.11, P=.04; period 3. z=—2.30; P=.02), but not in the controls. We also
observed a reduction in the number of glasses consumed during festive moments for the participants (z=—2.36, P=.02), but not
for the controls during the second period. The third period showed that only the number of days since registration in the program
had an impact on the reduction of the association of festive moments and alcohol consumption (t,,=3.186, P=.005).

Conclusions: Thefindings of this study suggest that the SNS prevention program is promising in preventing the association of
alcohol with festive moments and, more generally, in impacting social norms.

(J Med Internet Res 2015;17(12):€278) doi:10.2196/jmir.4233
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Introduction

Alcohol isthe most harmful substance in the United Kingdom
[1] and it isthe third |eading preventable cause of death in the
United States[2]. Globally, approximately 76.3 million people
have been diagnosed with alcohol use disorders. In most
Western countries, acohol use commonly begins during
adolescence[3]. According to aFrench national survey (Enquéte
sur la Santé et les Consommationslorsdel'Appel de Préparation
A la Défense [ESCAPAD]), in 2011, 10% of 17-year-olds
participated in regular drinking (at least 10 drinks during a
month); 28% reported repeated drunkenness (having been drunk
at least 3 times ayear), 10.5% were drunk 10 or more times a
year, and 53.2% reported having drunk more than 5 glasses of
alcohol during one event within the last 30 days[4]. Thissurvey
showsanincreasein binge drinking in this population. A recent
review [5] defined binge drinking as “a pattern of drinking
alcohal that brings blood alcohol concentration to 0.08 g/dL or
above (=5 for men or >4 for women in 2 hours) on more than
one occasion within the past 6 months” This massive
consumption during ashort period could have tragic short-term
effects, such as accidents, violence, or ethyl coma [6]. Recent
studies have also shown that thistype of consumption seemsto
have a long-term impact on spatial working memory [7] and
other neurocognitive functions [8]. In this paper, the focus is
on festive moments, or event occasions. In their review, Mallett
et al [9] showed that there are many events during student life.
“Festivemoments’ include all these events: parties, celebrations,
sport events, holidays, school breaks, and personally relevant
events (see also [10]).

To better understand how the consumption of alcohol during
festive moments is integrated, it is important to know how the
representation of festive momentsiscommunicated. Themedia
has an important impact on young people about social norms
regarding alcohol consumption [11], including that alcohol
consumption is mandatory to enjoy a party [12].

Recently, the most important type of media for young people
is the Internet, especially social network sites (SNSs). A total
of 82% of French people younger than age 25 years use
Facebook [13]. Facebook is currently the most popular SNSin
the world, topping 1 billion active users with 580 million who
engage with the site daily [13-15]. This platform represents an
important strategic issue for communi cating with young people.

One of the strengths of Facebook is that registered people
become vectors of communication for messages posted on a
page. Indeed, “liking” a page and commenting on the newswill
result in the commentary being displayed publicly so that their
friendswill, inturn, receive thisinformation. Alcohol producers
use various strategies on social networks to promote alcohol
consumption (eg, interactive games, contests, videos sent to
minors, Facebook pages). Nicholls [16] showed that social
norms could be influenced by alcohol marketing strategies on
SNSs and that “traditional notions of celebration play a key
role” Ridout et al [17] observed a normalization of alcohol
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consumption, particularly in the search for an acceptable social
identity, because of the importance of the “drinker” status on
SNS. Online interactions contribute to the normalization of
youth consumption of alcohol [18]. A recent example regards
abeer seller, who launched alottery to win beer-related prizes.
The participants had to register on their Facebook pages and
then answer 3 questions about the company. These questions,
of course, required the participant to explore the page or to
search the Internet for answers. After having responded and
participated in the lottery, this information was displayed on
the Facebook pages of the participants, allowing their friends
to access it as well. At the time this paper was written, this
French page had 229,934 fans.

A recent study in the United States showed that teens who use
SNSsat least once per day (70% of those aged 12-17 years use
them for an average of 23 minutes per day) were 5 times more
likely to use tobacco (10% vs 2%), 3 times more likely to
consume alcohol (26% vs 9%), twice aslikely to use marijuana
(13% vs 7%), and almost 4 times as likely to be exposed to
images of young people smoking, drinking, or using drugs[19].

Despite the success of these marketing strategies, few prevention
programs have used SNSs. Capurro et al [15] recently reviewed
58 articles related to public health research on Internet sites.
However, many of these studies focused on users and usage of
SN Ss rather than the effectiveness of this type of information
on prevention.

The main objective of this paper was to evaluate a SNS-based
prevention program [20] and show the results of its effectiveness
in changing the representation of festive moments and, more
particularly, in altering the high association of acohol
consumption and these moments. For this purpose, we thought
that the participantsin a 2-year existing SNS-based prevention
program would show a weaker association between festive
moments and alcohol consumption at the end of the program
compared to the beginning. Moreimportantly, we hypothesized
that this difference would not be significant for asimilar sample
questioned at the same time, but who did not register for this
program. Finally, our evaluation took into account the behavior
(eg, activities) on the program’s SN'S page to better understand
the reduction in the association between alcohol and festive
moments.

Methods

Description of the Prevention Program

This program aimed to reduce extreme alcohol consumptionin
a festive context among youth. To do this, we used 2 types of
communication associated with festive contexts. the Internet
through social networks (Facebook) and mobile phone services
by sending short message service (SMS) text messages.

Concerning the Internet and, particularly, Facebook, the aim
wasto regularly spread prevention campaigns with a dedicated
Facebook page entitled “Auvernight.” This page contained
mostly videos, but aso posters and slogans from national
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programs (eg, the program SAM for drivers, which was aimed
toward choosing a sober driver in a group while they are
partying) to challenge young people to change their festive
habits. Over the 2-year period, approximately 43% (16/37) of
these preventive messages directly concerned alcohol; others
concerned drug consumption, road accidents, and sexually
transmitted diseases. To make the page more attractive and
representative of the festive world, we also posted a selection
of local festive activities. To bolster interest in this page, we
introduced a lottery each academic year (3 lotteries during the
2 years of the program) with attractive prizes (eg, a trip or a
computer costing €3500 or approximately US $4000).

Becauseit isknown that alcohol-related cognitionsin long-term
memory have a strong influence on drinking behavior (eg,
expectancies toward alcohol [21,22]) and that alcohol-related
contextual cues are likely to activate behavioral schemes
associated with these expectancies [23], SMS text messages
were sent as closein time as possible to key momentsfor festive
events (eg, when approaching the weekend, at the beginning of
school holidays) to ensure a maximal impact on drinking
behavior while partying. The messages reminded the participants
of a number of tips to reduce the risks potentially associated
with acohol and the negative effects of massive alcohol
consumption. Of these SMS text messages, 71% (12/17)
specifically concerned a cohol and 29% (5/17) were about other
drug consumption. This approach was complementary to the
approach used on the Internet in the sense that it was more
situational (eg, sending amessage during afestive moment such
asaNew Year celebration).

Regarding this type of communication, it is important to have
along-term perspective to increase the knowledge of this page
in the target population. This is why a multiple year program
was necessary. To maintain interest, 3 |otteries were organized
during the 2 years of the program. Each | ottery lasted 3 months.
Thefirst took place between February and June 2013, the second
between April and June 2014, and the third between October
and December 2014. The popul ation could be different for each
lottery, so we explored the results for each lottery period
independently.

Participants and Procedure

The participants in this program were recruited using emails
sent to their personal mailboxes from a listing of the “Avenir
Santé” association for their other prevention activities or by
flyers distributed near the amphitheater or the library at the
University of Clermont-Ferrand (France). Thisrecruitment was
conducted for each period. They had to complete an online
registration. During this registration, participants answered
guestions to assess their views on acohol consumption during
festive moments. Three months later, they completed the
guestionnaires ng the same questions. To beincluded in
the lottery, they had to be registered on the Facebook page and
they were informed that they would have to conserve the SMS
text messages on their mobile phones to have an advantage
because they would be asked questions about their content. This
was doneto ensure that they would read the SM Stext messages.
These participants composed the All Facebookers group.
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In the first 2 periods, we chose to include a control group that
was composed of students. For the first period, psychology
undergraduates were recruited near the University of
Clermont-Ferrand using the same methods and places as those
used for the participants in the program. They completed the
same questionnaire as the All Facebookers group at the same
time. For the second period, psychology undergraduate students
at the University Grenoble-Alpes (France), who were not
registered in the lottery, were involved in the evaluation. They
wererecruited by email to completethe survey at the beginning
and the end of the program. These students composed the control
group. We had no control group for the third period.

To ensure that the control group was comparable with the All
Facebookers group, we chose to pair students who participated
in the prevention program (and so who were members of the
All Facebookers group) by sex and age with students of the
control group. Thiswas the Paired Facebookers group.

Therefore, we had 3 groups: one group for all participants on
Facebook (All Facebookers), students not registered for the
prevention program (control), and paired participants/students
(Paired Facebookers). The first period of this program took
place between February and June 2013 (period 1), the second
period between April and June 2014 (period 2), and the third
period between October and December 2014 (period 3).

M easur ements

Period 1

After demographic data were collected (age and sex), the
participants were asked, “On ascale from 0to 10 (O=not at all,
10=absol utely), how much do you think that al cohal is necessary
to have a successful party?’ This question was asked online at
the beginning and at the end of the program for the Facebookers
and on paper for the control group.

Period 2

The 4 questions concerning party representations were “On a
scale from 0 to 10 (O=not at all, 10=absolutely):

1. How much do you think that alcohol is necessary to have
a successful party?
2. How much do you think that alcohol improves the mood

of aparty?

3. How much do you think that alcohol may lessen theinterest
of aparty?

4. How much do you think a party is more successful without
alcohol ?’

To finish, we assessed their alcohol consumption for one party
with the following question: “How many glasses do you drink
whenyou areat aparty?’ Theorder in which the questionswere
presented was randomized for each participant. All participants
and control group members answered online at the beginning
and at the end of the program.

Period 3

The same questions as those asked during period 2 were used
at the beginning and at the end of period 3. We added amemory
guestion regarding the SM'S text message. For this, we asked
the participants to choose between a set of 10 propositions, of
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which 5 included correct content of the SM S text message that
they had received. At the end of the program, the number of
likes on the page was counted to measure the activity on the

page.

Statistical Analysis

Thedatawere analyzed using SPSSversion 19. The comparison
between the pre- and posttests (at the beginning and at the end
of the period) was computed with a nonparametric Wilcoxon
test for the question associated with alcohol and festive
moments, and for each sample (All Facebookers, Paired
Facebookers, and control). Then, the difference between the
pre- and posttestsfor this association in the Paired Facebookers
and the control groups were compared with a Mann-Whitney
nonparametric test. When significance was observed, aCohen's
d was calculated to assess the effect size. The differences
concerning the association of acohol between these 2
populations at the beginning of the program were compared
using a honparametric Wilcoxon test. The same anaysis was
conducted for the number of glasses consumed at one festive
moment for the pre- and posttests.

Concerning periods 2 and 3, Cronbach alpha analyses were
completed to assessthereliability of all questions beforeamean
was calculated for the 4 questions regarding the association of
alcohol with festive moments.

Finally, for the third period, a linear regression analysis was
computed on the reduction of the association of alcohol with
festive moments and the number of correct SM S text messages
remembered, the number of days following registration in the
program, and the number of Facebook likes as factors to better
understand the reduction.

Results

Description of the Population and Reliability of Items

At the beginning of the first period, we had 866 participants.
Three months later, at the end of the program, 651 had
completed the questionnaires assessing the same questions (see
Table 1). A total of 69 participants were in the control group
after one was excluded because of missing data (ie, the
guestionnaire was not filled out completely); mean age was
18.93, SD 1.14 years and 59 (86%) were women. There were
651 in the All Facebookers group (age: mean 22.24, SD 4.10
years, women: n=430, 66.1%) and 69 in the Paired Facebookers
group (age: mean 19.75, SD 0.94 years; women: n=59, 86%).

During the second period, 498 persons participated at the
beginning of the program, 424 appropriately answered the 4
guestions, and 301 of these correctly completed the 2
guestionnaires at the beginning and at the end of the program
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(14.7%, 52/353 were excluded because they answered
inconsistently on negative version questions). There were 21
participants common to the first period. Analyses were
performed for the 2 populations: the 301 total participants and
the 280 new participants. Thus, 301 participants composed the
All Facebookers group (age: mean 21.27, SD 1.94 years,
women: n=199, 66.1%) or 280 when we only observed new
participants (age: mean 21.24, SD 3.12 years, women: n=185,
66.1%), 50 controls (age: mean 20.78, SD 1.94 years; women:
n=45, 90%) and 50 Paired Facebookers (age: mean 20.80, SD
2.00 years, women: n=45, 90%).

In the third period, 452 persons participated at the beginning of
the program and 305 appropriately answered the 4 questions
and completed the 2 questionnaires at the beginning and at the
end of the program (1 was excluded because he answered
inconsistently on negative version questions). There were 25
participants who were also involved in the first or the second
period. Analyses were performed on the 2 popul ations: the 305
total participants (age: mean 22.41, SD 4.65 years, women:
n=190, 62.3%) and the 280 new participants (age: mean 22.30,
SD 4.74 years; women: n=173, 61.8%).

Concerning the reliability of the items (see Table 2), all
Cronbach alphas were greater than .70 for the second period
and .80 for the third period, which could be considered
“acceptable” [24].

Association of Alcohol Consumption with Festive
Moments

For the All Facebookers group, we observed a significant
reduction in the association of festive moments with acohol
consumption between the beginning and the end of the program
for the 3 periods of the evaluation (period 1: z=—4.80, P<.001;
period 2: z=—2.11, P=.04; period 3: z=—2.3, P=.02) (see Table
1). Similar results were observed with only new participants
for the second and third periods.

For the control participants, we observed that there was no
significant difference between the association of alcohol with
festive moments at the beginning and at the end of the program
for thefirst and second periods (period 1: z=—0.35, P=.73; period
2. z=-0.73, P=.47).

Finally, when we compared the Paired Facebookers and the
control groups concerning the differences between pre- and
posttest results, we found a difference for the association of
alcohol with festive momentsonly for thefirst period (z=—2.24,
P=.02).

Concerning the pretest, we observed a difference between our
controlsand the Paired Facebookersfor thefirst period (z=—2.13,
P=.03), but not for the second (z=—0.33, P=.74).
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Table 1. Comparison between pre- and posttest scores for association of a cohol and festive moments for each group during the 3 test periods and the
mean number of glasses of alcohol consumed during one festive moment for periods 2 and 3.

Type of participants and Period 1 Period 2 Period 3
characteristics of analyses
All participants New participants only All participants New participants only
Alcohol Alcohoal Alcohol Alcohol Alcohal Alcohol Alcohol Alcohal Alcohol
association  association gazijgr%er?e association gzﬂijgm::e association garr]isrlljgm;r?e association gazijgmc?:e
festive festive fedtive festive
moment moment moment moment
All Facebookers
n 651 301 301 280 280 305 305 280 280
(Pret)ea, mean 3.41(2.72) 423(229) 2.68(164) 4.22(226) 2.62(1.62) 4.34(2.20) 2.77(1.60) 4.35(2.20) 2.80(1.62)
SD
(Post)test, mean 3.06(245) 4.06(2.04) 253(1.51) 4.02(2.04) 251(152) 4.15(218) 272(157) 4.13(219) 2.72(159)
SD
z —4.80 -2.11 —2.36 -2.03 —2.09 -2.30 -0.92 —2.36 -1.37
P <.001 .04 .02 .04 .04 .02 .36 .02 A7
Cohen'sd 0.14 .08 .10 .09 .07 .09 — .10 —
Control
n 69 50 50 — — — — — —
Pretest, mean 2.83(2.82) 4.19(251) 258(L77) — — — — — —
(SD)
Posttest, mean 2.93(2.58) 4.04(2.54) 2.62(1L71) — — — — — —
(SD)
z -0.35 073 -0.33 — — — — — —
P 73 47 74 — — — — — —
Cohen'sd — — — — — — — — —
Paired Facebookers
n 69 50 50 — — — — — —
Pretest, mean 1.86(2.25) 4.27(2.03) 29(147) — — — — — —
(SD)
Posttest, mean 1.28 (1.81) 4.32(1.73) 2.58(1.43) — — — — — —
(SD)
z —2.86 —-50 -2.38 — — — — — —
P .004 .62 .018 — — — — — —
Cohen’'sd .28 NS 22 — — — — — —
Control vs Paired Face-
bookers
z —2.24 47 -19 — — — — — —
P .025 .64 .057 — — — — — —
Cohen'sd -0.34 NS -0.38 — — — — — —
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Table 2. Cronbach alphas for the 4 questions on alcohol and its association with festive moments for pre- and posttests and for participant group in the

second and third periods.

Type of participants Period 2, Cronbach a

Period 3, Cronbach a

Pretest Posttest Pretest Posttest
All Facebookers .804 754 814 .822
Control .882 .890 — —
Paired Facebookers 772 .708 — —

Effectson the Number of Glasses Consumed at Festive
Moments

For the All Facebookers group, we observed a significant
reduction in the number of glasses consumed at festive moments
inthe second period (z=—2.36, P=.02), but not thethird (z=—0.92,
P=.36).

For the control group, during the second period, we observed
that there was no difference between the number of glasses at
the beginning and at the end of the program (z=—0.33, P=.74).
Concerning the Paired Facebookers, we observed a reduction
between the beginning and the end of the period for the number
of glasses consumed at festive moments (z=—2.38, P=.02).
Concerning only the beginning of the period, we observed no
difference between our controls and the Paired Facebookersin
the number of glasses at festive moments (z=—0.79, P=.43).

Finally, when we compared the Paired Facebookers and the
control group concerning the difference between the beginning
and the end of period 2, we observed adifferencein the number
of glasses per festive moment indicating that the Paired
Facebookers had a reduction in the declared number of glasses

per festive moment compared to the control participants, but
this did not reach statistical significance (z=—1.90, P=.06).

Effect of the Prevention Program on the Reduction of
the Association Between Alcohol Consumption and
Festive Moments

For the third period, all participants could recall a mean 4.05
(SD 1.65) SMS text messages, made a mean 0.12 (SD 0.50)
likes, and the number of days since registration was a mean
49.48 (SD 7.31) days. The linear regression analyses for the
third period (RP=—.008; F 303=0.366, P=.83) did not show any
effect of our variables of interest on the reduction of the
association between a cohol and festive moments. Viewing the
low number of participants with likes on the Facebook page in
our population, we decided to explore only participants who
had at |east one participation on the Facebook page, for example,
one like or a comment (n=22; likes: mean 1.68, SD 0.89). The
linear regression analysis on this population (R?=.253;
F421=2.779, P=.06) (see Table 3) showed that only the number
of days sinceregistration in the program had a significant impact
(t»,=3.186, P=.005) on the difference concerning the association
between festive moments and al cohol consumption.

Table 3. Linear regression analyses predicting reduction in association between alcohol and festive moments for participants who have participated at
least once, controlling for age, number of Facebook likes, number of SM S text message recalls, and number of days since registration.

Predictors of reduction in association of acohol and festive moments 3 standardized tog P
Age .072 0.354 .73
Number of likes .043 0.207 .84
Number of correct SM 'S text message recalls .019 0.086 .93
Number of days since registration .624 3.186 .005

Discussion

We examined the effectiveness of an SNS-based prevention
program on social representations concerning acohol
consumption and party habits. This program was conducted
through the Internet over 2 years with 651 participants during
the first period, 301 during the second, and 305 during the last
period. A total of 1011 different persons participated in this
program and this evaluation. We had 69 students as a control
group during the first period and 50 during the second period.
The results showed areduction in the link between al cohol and
partying for our target population for the 3 periods. This result
was not found for our control group. Interestingly, we observed
that the declared number of glasses of alcohol consumed at
festive moments diminished between the beginning and theend
of the program for participants in the second period; however,

http://www.jmir.org/2015/12/e278/

this was not the case for our control group (or for our third
period). Our results failed to show what factors influence this
reduction for the population. But, when we explored only
participants who had participated at |east once, we showed that
the reduction in the link between a cohol and festive moments
isonly influenced by the number of days since registration and
not by the age, number of correct SM S text message recalls, or
the number of likes on the page.

The results of this evaluation support the recent interest in
Web-based programsfor health policies [15] and their efficacy.
They highlight the important role of this new way of
communication for a medical approach. This type of support
has many advantages for health promotion. First, our message
could be spread to alarge audience and not only population at
school (pupils). This last type of population is intensively
targeted by prevention programs because of the ease of access.
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The major interest of SNSs is that it could target other
populations. There is no geographical limitation and rural
environments could easily have accessto thismessage. Another
advantage is its accessibility at all times because it is the
participant who can choose when they want to see the message.
Moreover, we could adapt the message to a specific popul ation.

Similar health programs via SN'Ss should use the specificity of
this means of communication: the viral nature of information,
the engagement of the participant to have an active action on
messages, and all messages must be short (1-4 minutes for a
video is recommended [25]).

Despite these interests, players in prevention must be very
reactive to be effective because there are many changesin this
domain and the habits of the young people of today will not
remain constant for thelong term. Thiswasthe case when young
people left MSN Messenger (a social network platform) for
Facebook during the early 2000s. For example, there is a new
socia network that is now used by young people: Twitter [26].
Communication on this social network is not exactly the same
ason Facebook because users can only type very short messages
(240 characters); thus, it is used differently.

There are some limitations to consider when interpreting the
results of our study, which are essentially due to the ecological
nature of this study. First, we could question our control
population, who were mostly students and who may not bevery
similar to our sample. Their participation was completely
uncompensated; thus, they did not have the same motivation as
our experimental group. Another limitation isthat we assessed
the reduction in the association between alcohol and festive
moments only for participants who successfully completed the
2 questionnaires. Despite our efforts, it must be noted that it is
possible that this type of program will affect only participants
who are sensitive to prevention messages. In al cases, we
observed a positive impact on approximately 1100 persons.

Another limitation isthat our programisnot for aspecific festive
context. Indeed, Mallett et al [9] reviewed some experiences
that showed that there are different high-risk events that are
associated with acohol consequences and probably with
different consumption patterns. Futures studies should take
these differences into account for a more efficient message.
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Moreover, our measurements were based on self-reports. We
cannot rule out that our results could be due to demand bias
from the participants. Because most of our participants
participated in alottery, one cannot exclude the possibility that
the participants consciously biased their responses to “ please”
the experimenter, particularly because there were high incentives
for winning and alcohol consumption is especially sensitive to
normative pressure [27]. However, Becona [28] found a close
relationship between carbon monoxide level s and self-reported
smoking rates in a smoking population. Moreover, Cherpitel
[29] showed that self-reports of a cohol consumption measured
in patients admitted to the emergency room were comparable
to blood alcohol concentration. These 2 measures both predict
behaviorsin asimilar manner, such asrelating to alcohol -rel ated
violence [30; more details on Auvernight are available in 31].
Therefore, because confidentiality and anonymity are assured,
we can be confident in our results.

Nevertheless, this ecological and powerful design allows usto
believe that a long-term experiment to attest to the deep
efficiency of this program could be implemented in the near
future. Finaly, this evaluation was focused only on alcohoal,
which was the major objective of this program of prevention,
but we also used other messages of prevention (eg, cannabis,
sexually transmitted infections). In future studies, it would be
interesting to observe theimpact of these messages on associated
behavior and to observe theimpact of the number and the quality
of the messages on it. Our assessment failed to show what
interaction modul ates the associ ation between festive moments
and alcohol. Future studies need to explore this, probably
utilizing arandomized design.

To conclude, our 2-year study exploring the efficacy of a
prevention program on SNSs has shown encouraging results,
we observed a reduction in the association of alcohol with
festive moments and a reduction in the declared consumption
of acohol while partying. These results show that SNSs could
be an interesting type of communication for promoting health
and, more particularly, for impacting the social norms associated
with acohol consumption. In the future, the evaluation of the
long-term impacts and the exploration of exactly which
messages were the most efficient may be of interest.
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Abstract

Background: Online health information—seeking behaviors have been reported to be more common at the beginning of the
workweek. This behavior pattern has been interpreted as akind of “healthy new start” or “fresh start” due to regrets or attempts
to compensate for unhealthy behavior or poor choices made during the weekend. However, the observations regarding the most
common health informati on—seeking day were based only on the analyses of users’ behaviors with websites on health or on online
health-related searches. We wanted to confirm if this pattern could be found in searches of Wikipedia on health-related topics
and aso if this search pattern was uniqueto health-related topics or if it could represent amore general pattern of onlineinformation
searching—which could be of relevance even beyond the health sector.

Objective: The aim was to examine the degree to which the search pattern described previously was specific to health-related
information seeking or whether similar patterns could be found in other types of information-seeking behavior.

Methods: We extracted the number of searches performed on Wikipediain the Norwegian language for 911 days for the most
common sexually transmitted diseases (chlamydia, gonorrhea, herpes, human immunodeficiency virus [HIV], and acquired
immune deficiency syndrome [AIDS]), other health-related topics (influenza, diabetes, and menopause), and 2 nonhealth-related
topics (footballer Lionel M and pop singer Justin Bieber). The search dates were classified according to the day of the week
and ANOVA tests were used to compare the average number of hits per day of the week.

Results: The ANOVA tests showed that the sexually transmitted disease queries had their highest peaks on Tuesdays (P<.001)
and the fewest searches on Saturdays. The other health topics also showed a weekly pattern, with the highest peaks early in the
week and lower numbers on Saturdays (P<.001). Footballer Lionel Messi had the highest mean number of hits on Tuesdays and
Wednesdays, whereas pop singer Justin Bieber had the most hits on Tuesdays. Both these tracked search queries also showed
significantly lower numbers on Saturdays (P<.001).

Conclusions:  Our study supports prior studies finding an increase in health information searching at the beginning of the
workweek. However, we also found asimilar pattern for 2 randomly chosen nonhealth-related terms, which may suggest that the
search pattern is not unique to health-related searches. The results are potentialy relevant beyond the field of health and our
preliminary findings need to be further explored in future studies involving a broader range of nonhealth-related searches.

(J Med Internet Res 2015;17(12):€286) doi:10.2196/jmir.5038
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Introduction

Peopletend to structuretheir activitiesin aweekly (circaseptan)
pattern [1], with some days for work and some for rest. The
socia construct of a 7-day cycle is not new and seems to have
itsorigin around 500 BC [1]. In modern society, many behaviors
typically follow a weekly pattern, as do many somatic and
psychological symptoms and disorders. For instance, heart
attacks, strokes, and migraines tend to be most frequent during
theworkweek [2-4]. These patterns may berelated to differences
in physical activity, blood pressure, and stress levels between
the workweek and days off from work. Other health activities
and aspirational behaviors, such as attending gym, being on
time, or quitting smoking, have also been found to be more
frequent at the beginning of the week and after temporal
landmarks (ie, relocation, job change, birthday, first day of
spring). This has been called the “fresh start effect” [5,6].

Sleeping is another central behavior that follows a weekly
pattern, typically with a lack of sleep during the workweek
(“socid jet lag”) and compensatory sleeping on days off [7,8].
Mood and level of aggression also follow various cycles; for
instance, suicides are most frequent on Mondays and panic
attacks are most frequent on days off from work [9-12].

Sexual risk behaviors, which typically are related to drugs or
alcohol consumption, have been reported to be more frequent
during the weekends [13,14], whereas online health
information-seeking behaviors seem to be more common at the
beginning of the workweek [14-16]. Interestingly, theincreased
rates in online health information-seeking behavior at the
beginning of the week have been interpreted as regrets or
attempts to compensate for unhealthy behavior or poor choices
made during the weekend [ 14-16] and also asakind of “healthy
new start” [17,18] in agreement with the “fresh start effect”
hypotheses [6]. These hypotheses explain the increased
information-seeking activity at the beginning of the week asan
“aspirational behavior.” Thisimplies that these days (ie, at the
beginning of the workweek) would be when people are most
motivated to pursue their aspirations or most likely to think
about their health [6,17,18].

In this sense, a Spanish website on sexual health found peaks
in the number of consultations received by phone and email on
Mondays and Tuesdays [15] and a Dutch website on sexual
health reported peaks in their visitor rates every Monday [16].
The searches performed on Google seem to follow the same
weekly pattern; analyses of the number of US searchesincluding
theterm “healthy” or “diet” aswell as smoking cessation queries
showed pesks at the beginning of the week [6,17,18]. The
analyses of the number of postings on online smoking cessation
support networks also have weekly patterns, with highest activity
during the workweek and lower numbers of postings on
Saturdays[19].

In these studies, the observations regarding the most common
health information-seeking day are based only on the analyses
of users’ behaviorswith websites on health or on health-related
searches on the Google engine. We wanted to examine if the
pattern described previously could aso be observed in searches
on Wikipediaand to what degree the search pattern was specific
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to health-rel ated information seeking or whether similar patterns
could be found in nonhealth-related information-seeking
behavior. Therefore, to test thisidea, we hypothesized that the
information-seeking pattern with peaks in searches at the
beginning of the workweek was specific to health-related
information seeking. If a similar pattern for nonhealth-related
topics was aso found, this could mean that a more genera
pattern of online information searching existed—which could
be of relevance even beyond the headth sector. The
information-seeking behavior shown by people who search
Wikipedia can be considered to be representative for online
information-seeking behavior patterns in general. Qualitative
studies have found that accessihility, perceived trustworthiness,
and usability are the most important criteria for online health
information seekers [20,21]. Moreover, Wikipedia might
represent one of the most frequently used online resources for
information seeking and health information seeking in countries
with high Internet penetration rates, such as Norway [22].
Wikipedia appears on the first page of Google search results, it
isconsidered atrustable source of information on health [23,24],
and the information on Wikipedia is even used by health
professionals and researchers [25].

Methods

Wikipedia has become one of the main sources of information
on the Internet [26,27]. Its excellent Web positioning / search
engine optimization makes Wikipedia one of thefirst hits after
searching almost any word on the Internet. Currently, it has
morethan 35 million articles written in 288 different languages
and the Norwegian edition, with 413,459 articles, represents
the 19th largest language edition [27]. By the end of September
2015, the Norwegian Wikipedia edition had 58,706 page views
per hour. Hypothetically, if each of these searches were
performed by different individuals, this could imply that 28%
of Norwegians accessed Wikipedia daily [28]. Although this
figure is likely too high, the point stands that Wikipedia has
become a central source of onlineinformation for Norwegians.

To examine the search patterns related to health-related topics
and nonhealth-rel ated topics, we tracked the number of searches
performed in the Norwegian language on Wikipedia from
January 1, 2013 to June 30, 2015.

The traffic statistics was extracted from 10 Wikipedia articles.
Because there have been several prior publications on the weekly
pattern of information seeking about sexually transmitted
diseases (STDs), we chose to examine searchesfor 5 of the most
common STDs (chlamydia, gonorrhea, herpes, human
immunodeficiency virus[HIV], and acquired immune deficiency
syndrome[AIDS]). To get abroader picture of the search pattern
for diseases, we also chose to include a common seasonal
infectious disease (influenza), which could present a more
seasonal pattern. We aso chose to include a common
noninfectious disease (diabetes) [29] aswell asanatural bodily
process (menopause) to further broaden the scope of the
searches. To test our hypothesis that the search pattern with
peaks at the beginning of the workweek would be specific to
health-related information searching, we included 2 randomly
chosen celebritiesin sportsand music: 3-time FIFA Ballon d’ Or
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winner Lionel Messi and one of the current top-selling pop stars,
Justin Bieber. Thus, the articles we tracked in this study were
chlamydia, gonorrhea, herpes, HIV, AIDS, influenza, diabetes,
menopause, Justin Bieber, and Lionel Messi.

The daily rates of Wikipedia article hits were extracted from
the Wikipediaarticle traffic statisticswebsite [30]. Thiswebsite
counts Wikipedia page views per day and classifies the views
by the articletitles[30]. The dates were classified according to
the day of the week. Public holidays in Norway and days after
public holidays were also identified.

Descriptive statistics were used to summarize the absolute
numbers and frequencies of hits per day. ANOVA tests were

Table 1. Mean weekly Wikipediatraffic (January 1, 2013-June 30, 2015).
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used to compare the means of hits per day of the week. The
Mann-Whitney U test was used to compare the means of hits
during public holidays and thefirst day after the public holidays.
Data were analyzed with SPSS version 22.

Results

A total of 10 articles on Wikipedia were tracked for 911 days
(from January 1, 2013 to June 30, 2015). All the tracked
Wikipedia hits showed a significant weekly pattern with highest
peaks early in the week, mostly on Mondays and Tuesdays, and
lower numbers on Saturdays. The daily mean queries per search
term and their 95% confidence intervals are summarized in
Table 1 and Figures 1-3.

Wikipedia Day of week, mean (95% CI) pa
information
searches
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Sexual diseases
Chlamydia 76.8(65.2-88.5) 81.5(69.0-94.0) 74.5(63.4-85.6) 73.8(62.8-84.7) 58.9(50.3-67.5) 37.1(31.4-42.7) 50.1(42.3-57.9) <001
Gonorrhea  24.4(21.8-27.0) 285(245-32.4) 28.0(245-315) 259(234-285) 215(195-235) 16.5(14.818.3) 184(165-20.2) <001
Herpes 60.4(49.7-71.1) 67.6(44.7-90.5) 55.0(48.4-61.7) 51.7(47.4-56.1) 46.0(425-495) 37.3(34.1-405) 44.5(40.8-48.2) <001
HIV 101.9 (92.4- 106.1 (94.7- 98.7 (90.5- 90.9(83.9-97.9) 77.5(72.0-83.1) 55.0(50.7-59.3) 66.9(62.0-71.9) <001
111.3) 117.4) 106.9)
AIDS 79.5(69.6-89.5) 85.5(74.9-96.2) 75.4(69.3-8L.5) 73.8(67.8-79.8) 62.8(58.3-67.2) 45.4(36.5-54.3) 53.2(48.3-58.2) <.001
Other health
topics
Influenza  58.2(47.5-68.9) 58.2(46.2-70.1) 59.8(43.9-75.7) 56.9(41.9-71.8) 45.7(34.0-57.5) 34.7(27.0-42.3) 44.0(34.4-53.7) <001
Diabetes 130.4 (117.2- 136.8 (123.4- 136.5 (123.7- 128.9 (116.2- 98.4 (89.9- 58.6(54.2-63.0) 83.6(76.0-91.2) <001
143.5) 150.1) 149.2) 1415) 106.9)
Menopause 48.4(45.2-51.7) 47.7(44.2-51.2) 47.3(43.8-50.9) 45.1(41.6-48.7) 39.0(36.4-41.6) 33.9(313-36.6) 42.9(39.7-46.2) <001
Nonhealth-relat-
ed topics
Lionel 203.1(179.3-  227.7 (2045  228.1(203.4-  199.1(181.8-  148.8(135.6- 124.1(1084- 151.0(117.7- <001
Messi 226.5) 250.9) 252.9) 216.3) 161.9) 139.9) 184.3)
Justin 371.9(279.3- 408.7 (3045  3959(303.1- 389.8(299.0- 337.8(253.2- 244.0(176.8- 258.1(192.4- .03
Bieber 464.6) 512.9) 488.7) 480.6) 422.3) 311.2) 323.8)
a8 ANOVA.

The ANOVA tests showed that the Wikipedia queries on STDs
performed in Norwegian had their highest peaks on Tuesdays
(P<.001) and Saturday wasthe day with the fewest searcheson
STDs. Of the STD searches examined, HIV and AIDS were
most frequently searched for. For instance, on Tuesdays, there
were amean 106.1 (95% CI 94.7-117.4) hitson HIV and 85.5
(95% CI 74.9-96.2) hits on AIDS. Comparing the number of
hits on Tuesdays and Saturdays, the number of hits was 54.5%
lower for searches on chlamydiaand 48.2%, 46.9%, 44.8%, and
42.1% lower for HIV, AIDS, herpes, and gonorrhea,
respectively.

The other health topics searched on Wikipedia also showed a
weekly pattern, with the highest peaks early in the week and
lower numbers on Saturdays (P<.001). The influenza queries
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had their highest frequency from Monday to Wednesday, with
a peak of 59.8 hits on Wednesdays, on average. The diabetes
guerieswere most frequent on Tuesdays and Wednesdays (peaks
of 136.8 hitsand 136.5 hits, respectively). Theterm menopause
was most frequently searched on Mondays and Tuesdays (mean
peaksof 48.4, 95% Cl 45.2-51.7 hitsand 47.7, 95% Cl 44.2-51.2
hits, respectively). The 3 other health topics tracked showed
significantly lower numberson Saturdays (P<.001). The number
of queries on Wikipedia decreased 29.9% for searches on
menopause, 41.9% for influenza, and 57.2% for diabetes
between the days with the highest and lowest numbers of hits.
See Table 1 and Figure 2.

Barcelonafootballer Lionel M had the highest mean number
of hits on Tuesdays and Wednesdays (227.7, 95% CI
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204.5-250.9 and 228.1, 95% Cl 203.4-252.9, respectively),
whereas celebrity pop singer Justin Bieber had the most hitson
Tuesdays (mean 408.7, 95% Cl 304.5-512.9). Both tracked
search queries also showed significantly lower numbers on
Saturdays, with a decrease of 45.6% for Messi and 40.3% for
Bieber. See Table 1 and Figure 3.

A total of 37 public holidaysin Norway and 18 days following
the public holidays were identified. Mann-Whitney U tests

Gabarron et al

showed significant mean differences for online searches
performed on public holidays and days after holidays only for
the searches on HIV (P=.01), AIDS (P=.03), diabetes (P=.01),
and Lionel Messi (P=.04). No differences were found in the
remaining online searches analyzed. The mean and 95% CI of
hits on Wikipedia during public holidays and the days after
public holidays are summarized in Table 2.

Table 2. Wikipediatraffic on public holidays and days after public holidays.

Wikipediainformation searches Public holidays, mean (95% CI)

Days after public holidays, mean (95% Cl) pa

n=37 n=18
Sexual diseases
Chlamydia 43.3(29.3-57.3) 66.5 (31.9-101.1) 30
Gonorrhea 17.7 (12.7-22.7) 22.1(16.0-28.1) >.99
Herpes 40.8 (33.5-48.1) 55.5 (37.3-73.7) A1
HIV 56.0 (47.8-64.2) 81.1(63.0-99.2) 01
AIDS 41.4(35.3-47.6) 61.2 (44.3-78.1) .03
Other health topics
Influenza 41.4 (15.4-67.3) 81.9 (-17.6-184.5) 30
Diabetes 69.1 (58.8-79.3) 114.9 (78.0-151.9) 01
Menopause 38.2 (31.8-44.7) 44.5 (34.6-54.4) .24
Nonhealth-related topics
Lionel Messi 111.2 (85.1-137.3) 170.0 (118.6-221.4) .04
Justin Bieber 229.2 (123.1-335.3) 327.8(134.3.1-521.4) A7

aMann-Whitney U test (2-tailed).
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Figure 1. Weekly mean online information searches on sexual diseases (January 1, 2013-June 30, 2015). Error bars indicate 95% CI. All ANOVA

tests P<.001.
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Figure 2. Weekly mean online information searches on other health topics (January 1, 2013-June 30, 2015). Error bars indicate 95% CI. All ANOVA

tests P<.001.
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Figure 3. Weekly mean online information searches on nonhealth-related topics (January 1, 2013-June 30, 2015). Error bars indicate 95% CI. All

ANOVA tests P<.05.
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Our results show that all online queries we examined followed
a circaseptan, or weekly, pattern independent of the nature of

http://www.jmir.org/2015/12/e286/

XSL-FO

RenderX

information-seeking pattern has its higher peaks early in the
week, mostly on Mondays and Tuesdays, and its low peaks on
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Saturdays. To our knowledge, thisis the first study suggesting
the possibility of a weekly pattern in genera online
information-seeking behavior relating to topics beyond health.

A Weekly Online I nfor mation-Seeking Pattern

Onlineinformation-seeking behavior isan intentional, planned
behavior that is performed on the Internet. In the case of online
searchesrelated to health, one could speculate that the searches
are performed mostly by adults with a specific interest in the
topics, maybe because they or aloved one have been diagnosed
with a condition or because they think they might have a
health-related problem [31-33]. Some previous studies have
reported weekly patterns of health information-seeking behavior;
these findings have been interpreted by some asreflecting people
regretting their unhealthy weekend behaviors [14-16] and also
as a kind of “hedthy new start” or “fresh start” [6,17,18].
Interestingly, in our results, the nonhealth-related queries also
followed the same weekly pattern and this implies that the
pattern is not unique to health-related searching and thereis a
need to further examineif online early week information-seeking
behavior could represent a more general information-seeking
behavior pattern. Furthermore, it is possible that these
information-seeking patterns could apply to various age groups
because disease-related searcheswere morelikely to have been
performed by adults, whereas most searches on the pop singer
Justin Bieber were probably performed by teenagers (ie, his
main fan base).

Possibly, the online informati on-seeking behavior pattern could
be understood in light of the “fresh start effect” hypothesisin
the sense that the higher number of searches on Wikipediacould
result from an increased motivation of people to increase their
knowledge by seeking information at the beginning of the week
[5,6]. However, in our sample, the most common days to
perform the online searches were Mondays and Tuesdays,
whereas the “fresh start effect” hypothesis would suggest the
highest frequency on Mondays only. If we consider the public
holidays asatemporal landmark, our resultsdo not fit the“fresh
start effect” hypothesis compl etely. Although the mean number
of hits performed on Wikipedia on days after public holidays
is higher than the mean number of hits on public holidays, our
resultsshow, inall cases, these numbers arelower than the ones
observed at the beginning of the week. This could mean that
the start of the week has a more powerful effect than temporal
landmarks, such as public holidays. On the other hand, the mean
number of online hits on Saturdayswas, in al our observations,
lower than the number of searches performed on public holidays.

Do New Technologies Have an Effect on the Weekly
Behavior Pattern?

In aworld where people have constant access to the Internet, it
could bethat wetend to structure our onlineinformation-seeking
activities in a weekly pattern; information-seeking behavior
activities occur more frequently early in the week, whereas the
least popular days for online information searching are
Saturdays. In the same way that there are days for work and
days for rest, there might be days when online information
seeking is more common and days when seeking information
online is less frequent. We have not found publications
analyzing the existence of information-seeking behavior patterns
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in the offline world; therefore, we cannot say if these online
patternsarejust areflection of usual offlineinformation-seeking
behavior. Maybe the weekly onlineinformation-seeking pattern
might respond to new behavior routinesrel ated to the appearance
of the new technologies. And, if so, some other behaviorslinked
to the use of the new technologies could a so follow atemporal
pattern.

Relevance of Onlinelnformation for Decision M aking,
Policy Making, and for Public and Privatel nstitutions

Much of modern lifeis organized in weekly patterns and these
patterns are of importance to behavior and to when many
symptoms and illnesses occur. Although we are unsure about
the underlying causes driving the weekly online
information-seeking pattern, we believe the pattern might be
relevant to those who wish to reach alargest possible audience
with specific information, for instance. If the pattern we
described is generic for other sources of online information, it
might be important to consider which day of the week that is
chosen to release important information to get maximum online
exposure. Thus, if confirmed in future studies, the search pattern
information could be relevant for press releases or public
campaigns of public health agencies, nongovernmental
organizations, charities, online publishers, etc. When dealing
with this issue, it should also be taken into consideration that
people may also be more likely to search for other types of
information (ie, not related to health) on the same days. This
impliesthat it will remain achallenge to make the health-rel ated
message or campaign attract attention and stand out from the
other information that is available.

Increasingly, online information plays an important part in
decision making [34]. Decisions are improved by better access
to relevant information and searching for documents on the
Web is increasingly an important source of that information
[35]. However, athough past research has focused on population
access and usage of the Internet [34,36,37], there has been little,
if any, examination of when general information needs or
motivations (in addition to health information-seeking behavior)
are likely to arise during the week, whether searches are
conducted in temporal patterns, and how they influence the
actual decisions that are being made in an everyday context
[38]. This information could be important in the development
of integrated information retrieval systemsthat support decision
making. In agreement with the “fresh start effect” studies, we
believethat theimplications of these findings may beimportant
for policy making and for public and private institutions
targeting the general public because campaigns or messages
could have the greatest impact at the beginning of the week
when peopl e seem to be most eagerly searching for information
[6]. However, more research, including empirical testing, is
needed before stronger conclusions can be made.

Limitations

Our study tracked information regarding 10 article queries
performed on Wikipediain the Norwegian language. Thismeans
our findings should be regarded as preliminary and further
research should be undertaken to check if these weekly patterns
can be found for online searching behavior in general. This
implies examining if the pattern stands for a broader range of
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search termsand in different |languages and cultures. Moreover,
because Wikipedia searches are anonymous, we do not know
how variables such asage, gender, health status, place of living,
employment status, etc, impact the searching pattern. These and
other variables may be particularly important when conducting
public health campaigns. It is also of interest to see to what
extent asimilar pattern of information seeking can be found for
other sources of information, such as social media. It will be
interesting to explore the existence of other temporal behavior
patterns in relation to the appearance of new technologies and
their potential impact on decision making. Although it would
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beinteresting to test our findingsin an actual health campaign,
thislies beyond the scope of this study.

Conclusion

Our study supported prior studies finding an increase in health
information searching at the beginning of the workweek.
However, we also found asimilar pattern for 2 randomly chosen
nonhealth-related terms, which may suggest that the search
pattern is not unique to health-related searches. Theresults are
potentially relevant beyond the field of health and our
preliminary findings need to be further explored in future studies
involving abroader range of nonhealth-related searches.
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Abstract

Background:  High-quality, Web-based dietary assessment tools for children are needed to reduce cost and improve
user-friendliness when studying children’s dietary practices.

Objective: To evauate the first Web-based dietary assessment tool for children in Norway, the Web-based Food Record
(WebFR), by comparing children’s true school lunch intake with recordings in the WebFR, using direct unobtrusive observation
as the reference method.

Methods: A total of 117 children, 8-9 years, from Baaum, Norway, were recruited from September to December 2013. Children
completed 4 days of recordingsin the WebFR, with parental assistance, and were observed during school lunch in the same period
by 3 observers. Interobserver reliability assessments were satisfactory. Match, omission, and intrusion rates were calculated to
assess the quality of the recordings in the WebFR for different food categories, and for all foods combined. Logistic regression
analyses were used to investigate whether body massindex (BMI), parental educational level, parental ethnicity or family structure
were associated with having a“low match rate” (<70%).

Results. Bread and milk were recorded with less bias than spreads, fruits, and vegetables. Mean (SD) for match, omission, and
intrusion rates for all foods combined were 73% (27%), 27% (27%), and 19% (26%), respectively. Match rates were statistically
significantly associated with parental educational level (low education 52% [32%)] versus high 77% [24%], P=.008) and parental
ethnicity (non-Norwegian 57% [28%] versus others 75% [26%], P=.04). Only parental ethnicity remained statistically significant
in the logistic regression model, showing an adjusted odds ratio of 6.9 and a 95% confidence interval between 1.3 and 36.4.
Conclusions: Compared with other similar studies, our results indicate that the WebFR isin line with, or better than most of
other similar tools, yet enhancements could further improve the WebFR.

(J Med Internet Res 2015;17(12):€273) doi:10.2196/jmir.5031

KEYWORDS
children; dietary records; Internet; observation; validity

: can be used to assess dietary intake [1-3]. In recent years, there
Introduction has been a shift toward the use of Web-based dietary assessment

High-quality dietary assessment tools are essentiad when tqolsamong both adults and the younger age groups [4-6]; those
studying children’s dietary practices. Traditional tools, suchas ~ @med & children are mostly 24-hour recalls, or mixed methods

food frequency questionnaires, 24-hour recalls, and food records, combining food records and 24-hour recalls[7-12]. These new
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types of digital dietary assessment methods are highly needed
(3].

In comparison with paper-based dietary assessment tools,
Web-based tools facilitate data handling and improve
user-friendliness; they reduce the burden for both the participant
and researcher and can enhance motivation [3,6]. Therefore,
we have recently adapted the Danish Web-based Dietary
Assessment Software for Children (WebDASC) [7] to
Norwegian conditions and food culture to develop the
Web-based Food Record (WebFR) for children and adol escents.

It is well established that assessment of dietary intake is
associated with errors [13]. Furthermore, assessing children’s
intake is especially challenging due to their limited cognitive
abilities [14], and because they often need assistance from a
caretaker [13]. Consequently, validating dietary assessment
toolsthat target children isimportant [1].

Direct observation is considered to be an appropriate
high-quality method for validation studies of dietary assessment
tools, becauseit provides direct unbiased information regarding
what iseaten [15,16]. Hence, we aimed to eval uate the accuracy
of children’s school lunch entriesin thefirst Web-based dietary
assessment tool for childrenin Norway, the WebFR, using direct
unobtrusive observation as the reference method.

Methods

Participants

All the 4th graders (8-9 years old) from 4 elementary schools
in Barum, thefifth most populated municipality in Norway and
a suburb of the capital city, were invited through the schools
from September to December 2013. Convenience sampling was
used; selected schools were in a short travel distance for the
observers and had a highly cooperative school administration.
Verbal and written information was given at plenary school
meetings and in school classesto parents/guardiansand children,
respectively. To be included in the study, children needed an
Internet access at their home, and their parents/guardians needed
access to email. The final sample consisted of 117 of the 196
invited children (59.7%). The study was conducted in
accordance with the Declaration of Helsinki. The Regional
Ethical Committeein the South East of Norway found the study
tofall outsidetheir remit. Approval from the Norwegian Social
Science Data Services was obtained, in addition to child assent
and written parental consent from all participants.

http://www.jmir.org/2015/12/e273/
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Design

The participants were instructed to record everything they ate
and drank in the WebFR, for 4 consecutive days, including a
weekend day. They were instructed to complete the recordings
in the WebFR at home, with parental assistance, at the end of
each recording day, after all meals were consumed. A practical
demonstration was given at school in addition to written
instructions on how to use the WebFR. During the days they
recorded their diet, each child was observed once during school
lunch. The children's weights and heights were also measured
using standard procedures. After completing the study, the
participants received apersonal gift card with 2 cinematickets.

The Web-Based Food Record

The WebFR isdesigned asafood record, yet including elements
of a dietary recall, as recordings are completed by the end of
each recording day. It is structured by meals with photos for
portion-size assessments. It was adapted from the WebDASC
by replacing its food lists with approximately 550 of the most
commonly eaten foods and beveragesin Norway, based on data
from the latest Norwegian National Dietary Survey [17]. In
addition, distinctive products designed for children (eg,
children’s yoghurt) were also included based on Norwegian
sales statistics. The photo seriesincluded both new photos taken
specifically for the purpose of the development of the WebFR
and selected photo series from the WebDASC, which were
found appropriate to exemplify foods in the WebFR food list.
Experienced dietitians considered the appropriateness of all the
portion sizes included in the WebFR. All text and audio files
were trandlated and slightly altered. The design of theinterface
was also changed to some extent; yet, the basic structure and
functions of the WebDASC remained untouched. When
recording, the participant selects the items consumed for each
meal from drop down lists, or by using afree text search field.
For each item, the participant chooses the most appropriate
picture from aphoto serieswith 2-4 photosillustrating different
portion sizes, and then selects the number of portions eaten
(Figure 1). Some of the photo series serve as proxies for other
food items (eg, aglass of milk isillustrated by a glass of apple
juice). When a food item is not found in the WebFR, it is
possible to record it in an open field. A voice-assisted cartoon
character guidesthe participant through the recordings. Prompts
and pop-ups have been designed to ease recording in the WebFR
and counter recall bias. Visuals of the WebFR are shown in
Figure 1 and Multimedia Appendix 1.
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Figure 1. Screenshot from the Web-based Food Record (WebFR), showing an example of one of the photo seriesillustrating different portion sizes.

Eplejuice

0,5dl

Observations

The observer team included 1 registered dietician and 2 master’s
students in nutrition. The observations were performed in
classroomsin which the children ate their home-packed lunches
during regular school days. Each child was observed one time,
during the same period as when they were instructed to record
datain the WebFR. Each observer monitored a maximum of 3
children at the sametimein an unobtrusive manner (ie, avoiding
interaction with the participants and blinding the observations
for participants). The children were already familiar with the
presence of the observers prior to the observations, through
instructional sessions.

The observers used a standardized form to take notes during
their observations. To ensure complete recordings, observers
were present in the classroom from before the children started
eating to until they al had stopped eating. Immediately after
each observation session, the observers categorized all observed
food items into categories and portion sizes that corresponded
to the information in the WebFR, with the aid of tablets

http://www.jmir.org/2015/12/e273/

RenderX

Trykk pa det bildet som viser hvor mye du spiste.

1dl

L1

2 dl

Hvor mange porsjoner

spiste/drakk du?

containing the lists of categories, items, and al photos found
in the WebFR. When the observed foods were not found in the
WebFR, the observers described the food item in detail in text
and chose the food category and portion size they considered
most appropriate for the specific food item. After completion
of the data collection, the observer team determined what
constituted matches, omissions, and intrusions, using a strict
definition; that is, a match was considered a match only when
the child and observer clearly described the same item.

Observer training prior to data collection was conducted over
aperiod of 3 weeks, based on the training protocol by Richter
et al [18]. Interobserver reliability (IOR), which was expressed
as the proportion of agreeing observations between observer
pairs, was assessed during the training period and continuously
during data collection. The overall agreement of observed food
items was 92%, ranging from 88% to 96% between the 3
observer pairs. Lower agreement was found for observed portion
sizes, with an overall agreement of 81% and arange from 77%
to 88% between observer pairs.
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Variables

Variables for “matches,” “omissions,” and “intrusions’ were
created by comparing the observationa data with the
participants’ school lunch recordings in the WebFR. Matches
areitemsthat are both observed as eaten and recorded as eaten
by the child; omissions areitems that are observed as eaten but
not recorded as eaten; and intrusions are items not observed as
eaten, but recorded as eaten by the child.

Participants' height and weight were measured according to
standard procedures, without shoes and in light clothing, to the
nearest millimeter and 0.1 kg, respectively, by trained personnel.
A digita scae was used (TANITA TBF-300, Tanita
Corporation, Tokyo, Japan), in the privacy of a separate room,
for each participant. Age and sex-specific body mass index
(ISO-BMI) cutoffs defining overweight and obesity among the
study participants were applied [19].

Parents/guardians provided information in the written consent
form regarding each participant’s sex and age, parental education
level (low, intermediate, or high), parental ethnicity (at least
one versus no parents/guardians of Norwegian origin), and
family structure (mother and father of participant living in same
household versus other).

Statistical Analyses

MS Excel (version 2010, Microsoft, Redmond, WA, USA) was
used to create all the variables. IBM SPSS (version 21.0, 2012,
IBM Corp, New York, NY, USA) wasused in all analyses, with
the exception of the bias-reduced logistic regression analysis,
for which the statistical package R (version 3.0.1, 2013, The R
Foundation for Statistical Computing, Vienna, Austria) was
used.

Descriptive statistics for the observed food items, recorded food
items, matches, omissions, and intrusionswere performed. The
rates of matches, omissions, and intrusions were calcul ated for
each participant both for all food items combined and at the
food item category level (eg, “fruit, berries,” “bread products”).
Definitions of these variables are in accordance with previous
definitions developed by Baxter et a [20], but without using
weighted values, ie, all food items were given equal statistical
weight, and thus equal importance, in this study. “ Coinciding
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omissions and intrusions” were also calculated, that is, casesin
which a participant has an omission that corresponds to an
intrusion within the same food category and within the same
meal (eg, “apple’ omitted and “pear” intruded during the same
school lunch). The portion sizes of the omitted and intruded
food itemswere counted using 4 different categoriesasfollows:
extrasmall (XS), small (S), medium (M), and large (L), based
on the available photo series in the WebFR. Unclear
observations of food items or portion sizes were excluded from
analyses, such asthe amount of water consumed from an opague
drinking bottle.

Univariate analyses were conducted to find possible differences
in the match rates, omission rates, and intrusion rates as
continuous variables, for all foods combined, with regard to the
following variables: sex, BMI category, parental educational
level, parental ethnicity, and family structure. Parametric tests
were used when appropriate. Because the omission rate is the
inverse of the match rate (match rate=100 - omission rate),
testing for the match rate was therefore equivalent to testing for
the omission rate.

A log transformation of the match rate variable was conducted;
nevertheless, the assumptions for doing a multivariate linear
regression were not present. Hence, match rates were further
recoded to adichotomous variable, which was defined as either
a “low match rate” (<70%) or “high match rate” (>70%).
Logistic regression analyses were used to investigate the
association between participant characteristics and the quality
of therecordingsin the WebFR (ie, low versus high match rate).
Because of low cell counts, Logistf (bias-reduced logistic
regression, Firth correction) [21] was also conducted in the
statistical package R to compare the results with those from the
logistic regression. The reporting in this study is in line with
the STROBE guidelines[22].

Results

The characteristics of the study sample are shown in Table 1.
A total of 15 of 117 participants (12.8%) were overweight or
obese. Furthermore, the parental education level washigh among
77 of 111 children (69.4%), and a great majority had at least
one parent/guardian of Norwegian origin.
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Table 1. Characteristics of participants (N=117) in avalidation study of a Web-based Food Record in Norway.

Characteristics n %
Age, years

8 13 111

9 104 88.9
Sex

Girls 64 54.7

Boys 53 453
1SO-BM | cutoff categories

Normal weight 102 87.2

Overweight or obese 15 128
Parental education level 2

Low® 12 10.8

Intermediate® 22 19.8

Hight 77 69.4
Parental Ethnicity ©

At least one parent/guardian of Norwegian origin 105 91.3

Both parents/guardians of ethnic origin other than Norwegian 10 8.7
Family structure

Mother and father of participant living in same household 87 78.4

Other 24 216

4 nformation from 111 participants was available for “parental education level” Complete information on both parents/guardians was available from
108 participants; the 3 cases with missing information from 1 parent/guardian were included in the table based on the 1 available parent/guardian’s

educational level.
bBoth parents/guardians’ education was maximum high-school level.

®One parent/guardian's education was maximum high-school level, and the second parent/guardian’s education was at university-college or university

level.

9Both parents/guardians education was at the university college or university level.

€I nformation from 115 participants was available for “parental ethnicity.”
fInformation from 111 participants was available for “family structure”

Table 2 shows omission rates and intrusion rates for all food
items combined, and for categories of food items, listed in
descending order from the most to the least frequently observed.
The overall averages for the omission and intrusion rates were
27% and 19%, respectively. At the food category level, the
average rates varied widely between categories;, “bread
products’ and “milk” were both frequently eaten, and had the
lowest omission rates at 5% and 6%, respectively. “ Spreads”

http://www.jmir.org/2015/12/e273/
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were eaten most frequently, but the degree of omissions was
higher. Food items in the categories “fruit, berries’ and
“vegetables, salads’ were the third and fourth most frequently
eaten, also with a high degree of omissions. By contrast,
“biscuits, buns, waffles, cakes, and candy” were eaten
infrequently, but had the highest proportion of omissions (85%).
For intrusions, “bread products’ and “ dinner leftovers’ had the
lowest rates, and “beverages, other” and “yogurt” the highest.
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Table 2. Omission rate? and intrusion rate? within different food categories, listed in descending order from the most to the least frequently observed,
for all 8- and 9-year old children (N=117) in avalidation study of a Web-based Food Record in Norway.

Omission rate Intrusion rate Coinciding omissions and

% % intrusions®

Nd Mean (SD) Nd Mean (SD) NE n (%)
All food items 117 27(27) 117 19(26) 136 18(13.2)
Spreads 93 29 (43) 79 17 (33) 41 7(17.1)
Bread products 95 5(22) 97 7 (26) 5 3(60.0)
Fruit, berries 42 39 (48) 36 25 (44) 22 1(4.5)
Vegetables, salads 33 45 (49) 23 21 (39) 23 0(0.0)
Milk 49 6 (24) 52 12 (32) 3 1(33.3)
Beverages, other' 44 18(39) 62 42(50) 8 2(25.0)
Dinner leftovers 17 33 (43) 14 7(27) 7 0(0.0)
Miscellaneous 17 44 (50) 12 21 (40) 8 1(12.5)
Biscuits, buns, waffles, cakes, and candy 12 85 (31) 4 38 (48) 12 1(8.3)
Yogurt 11 64 (50) 9 56 (53) 7 2(28.6)

@0mission rate = omissions/observed eaten food items x 100 = omissions/(omissions + matches) x 100. Omission rates were calculated for each
participant within the different food categories. Participants who were not observed eating foods within a certain category (eg, “fruit, berries’) were
excluded from the analyses for this category, regardless of what was recorded eaten.

B ntrusion rate = intrusions/recorded eaten food items x 100 = intrusi ong/(intrusions + matches) x 100. Intrusion rates were cal cul ated for each participant
within the different food categories. Participants who did not record eating foods within a certain category (eg, “fruit, berries’) were excluded from the
analyses for this category, regardless of what was observed eaten.

CCases where a participant had an omission that corresponds to an intrusion, within the same food category and within the same meal. For example,

“apple’ omitted and “pear” intruded during the same school lunch. Formula used: coinciding omissions and intrusions/omissions x 100.

INumber of participantsincluded in analyses.
ENumber of food items included in analyses.
fof all intruded * beverages, other” 96% are drinking water.

In addition, Table 2 showsthat 18 of all 136 omissions (13.2%)
were “coinciding omissions and intrusions’; this proportion
varied greatly within the different food item categories. Out of
the small number of omissionsin the*“bread products’ category,
3 out of 5 (60%) were coinciding omissionsand intrusions, thus
most of the omissions in this category were minor errors (eg,
white bread replaced by whole grain bread). By contrast, the
categories “spreads,” “fruit, berries” and “vegetables, salads’
had low proportions of coinciding omissions and intrusions,
and thus most of the omissions in these categories were food
items that the participants simply did not record.

http://www.jmir.org/2015/12/e273/

Omissions and intrusions of large portion sizes are considered
to be more severe than the omission or intrusion of small portion
sizes. In Table 3, the proportion of different portion sizes for
omissions and intrusions is presented for all food items
combined, and for each food category. Although all types of
portion sizes were omitted overall, there was a trend toward
omitting smaller portions. This was not the case for overall
intrusions, in which the medium- and large-portion sizes
intruded more often than the smaller ones.
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Table 3. Proportion of different sizes of omitted® and intruded® food items during school lunch for al 8- and 9-year-old participants (N=117) in a

validation study of a Web-based Food Record in Norway.

ltems Nd Proportion of different sizes® of omitted food items, n (%) Nf Proportion of different sizes® of intruded food items, n (%)
XS S M L Missing® XS S M L Missing®

All food items 136 28(20.6) 29(21.3) 21(154) 22(162) 36(265) 91 9(9.9  24(264) 30(333) 28(30.8) —

Spreads 41 7(171) 7(171) 12(29.3) 3(7.3) 12(293) 22 2(91) 10(455) 6(273) 4(182 —

Bread products 5 — 1(20.0) 1(20.0) 3(600) 0(0.0) 7 — 0(0.0) 5(71L4) 2(286) —

Fruit, berries 22 10(455) 5(22.7) 0(0.0) 3(136) 4(182) 12 2(167) 2(167) 3(25.00 5(41.7) —

Vegetables, sdlads 23 5(21.7) 9(39.1) 5(217) 1(43) 3(130) 7 1(143) 4(57.1) 1(143) 1(143) —

Milk 3 0(0.0) 0(0.0) 0(0.0) 2(66.7 1(333) 6 0(0.0) 0(0.0) 2(333) 4(66.7) —

Beverages, other 8 0(00) 0(@©0 0(00) 0(00) 8(1000) 26 2(7.7) 8(30.8 9(34.6) 7(269 —

Dinner leftovers 7 1(143) 2(286) 2(286) 1(14.3) 1(143 1 1(100) 0(0.0) 0(0.0) 0(0.0) —

Miscellaneous 8 1(125) 0(00) 1(125 2(250) 4(500) 3 0(00) 0(00  3(1000) 0(00) —

Biscuits, buns, 12 4(333) 5(417) 0(0.0 2(16.7) 1(83) 2 1(50.00 0(0.0) 1(50.0) 0(0.0) —

waffles, cakes, and

candy

Yogurt 7 — 0(00) 0(0 5(7L4) 2(286) 5 — 0(00) 0(00) 5(100.0) —

3 tems observed eaten, but not recorded.
bitems recorded, but not observed eaten.

CPortion sizes were divided into the following categories: X S=extra small, S=small, M=medium, L=large, based on the photo series available for each

food item.
dNumber of omitted food items included in analyses.

®Portion size not possible to observe with certainty, that is, when participants drank from dark-colored drinking bottles or milk cartons, or when
participants ate a sandwich where spreads were partially hidden because it was placed in between 2 slices of bread.

Number of intruded food items included in analyses.

The very few omissions in the “bread products’ and “milk”
categories were mostly of large portion sizes, whereas the
omitted portion sizes from “spreads’ were mostly of medium
sizes. By contrast, the majority of omitted itemsin the categories
“fruit, berries” and “vegetables, salads’ were of small portion
Sizes.

Along the same lines as the omissions, the few intrusionsin the
categories “bread products’ and “milk” were all of medium or
large sizes. In the categories “fruit, berries” “vegetables,
salads,” and “ spreads,” intrusions occurred for all portion sizes.

Mean rates within subgroups are presented in Table 4. Children
with normal weight tended to have lower omission rates, than

http://www.jmir.org/2015/12/e273/

their overweight or obese peers. The omission rates differed in
astatistically significant fashion between the parental education
levels; higher omission rates were associated with lower parental
educational levels (P=.008). Furthermore, we found a
dtatistically significant lower omission rate among children with
at least one parent/guardian of Norwegian origin in comparison
with children having both parents/guardians of ethnic origins
other than Norwegian (P=.04). A lower omission rate was a so
observed among participants from homes in which the mother
and father lived together, compared with children from homes
with adifferent family structure.
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Table 4. Match rate,® omission ratte,b and intrusion rate” within different subgroups among the 8- and 9-year-old participants (N=117) observed during
school lunch in avalidation study of a Web-based Food Record in Norway.

Variables Total Match rate Omission rate Intrusion rate
N) o % %
Mean(SD) pd Mean(SD) pd Mean(SD) pd
Total participants (N) 117 73(27) 27 (27) 19 (26)
Sex .59 .59 .28
Girls 64  71(30) 29 (30) 22 (29)
Boys 53 76(22) 24(22) 16 (23)
1SO-BM 1 cutoff categories 44 44 .80
Normal weight 102 74(27) 26 (27) 19 (26)
Overweight or obese 15 69 (27) 31 (27) 21 (28)
Parental education level 008 008 006
Low! 12 52(32) 48 (32) 40 (38)
Intermediate’ 22 69(31) 31(31) 24.(32)
High? 77 T7(24) 23 (24) 15 (21)
Parental ethnicityi 04 04 49
At. It_aast oneparent/guardian of Norwegian 105 75 (26) 25 (26) 19 (26)
origin
Both parents/guardians of other ethnic 10 57 (28) 44 (28) 24.(27)
origin than Norwegian
Family structure! 08 08 86
Mother and father of participant livingin 87 75 (27) 25 (27) 20 (26)
same household
Other 24 64(29) 36 (29) 21(31)

3\l atch rate = matches/observed eaten food items x 100 = matches/(omissions + matches) x 100. Match rates were calculated for each participant, for
all food items combined.

POmission rate = omissions/observed eaten food items x 100 = omissions/ (omissionst+ matches) x 100. Omission rates were cal cul ated for each participant,
for all food items combined.

CIntrusion rate = intrusions/recorded eaten food items x 100 = intrusions/(intrusions+ matches) x 100. Intrusion rateswere cal culated for each participant,
for all food items combined.

dp valuefor comparison of groups. Analysisof variance and t test were used when applicable; if not, the nonparametric Mann-Whitney or Kruskal-Wallis
test was used.

€Information from 111 participants was available for “parental education level” Complete information on both parents/guardians was available from
108 participants; the 3 cases with missing information from 1 parent/guardian were included in the table based on the 1 available parent/guardian’s
educational level.

"Both parents/guardians’ education was maximum high-school level.

90ne parent/guardian’s educati on was maximum high-school level, and the second parent/guardian’s education was at the university college or university
level.

hBoth parents/guardians’ education was at the university college or university level.
"Information from 115 participants was available for “parental ethnicity.”
Jinformation from 111 participants was available for “family structure”

For intrusion rates, the differences between groups were not
statistically significant, except for parental education wherein
higher intrusion rates were associated with lower parental
educational levels (P=.006).

The logistic regression model in Table 5 shows that parental
ethnic background and parental education level were the most
important variables associated with a“low match rate” (<70%).

http://www.jmir.org/2015/12/e273/
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Although the “low educational level” effect was reduced when
adjusting for other variables, this variable was still borderline
significant. Parental ethnicity was the single most important
variable associated with a low match rate; if both
parents/guardians had an ethnic background other than
Norwegian, the oddsfor a“low match rate”’ (<70%) were higher
thanif at least one parent/guardian was of Norwegian ethnicity.
However, the confidence intervals were wide. The results from
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the Logistf (bias-reduced logistic regression, Firth correction),
analyzed dueto low cell counts, were consistent with the results

Medin et al

from the logistic regression model. Thus, the standard logistic
regression was kept as the final model.

Tableb. Variables associated with having alow match rate (<70%) among 8- and 9-year-old children recording in a Web-based Food Record compared

with unobtrusive school lunch observation in Norway.

Variables n (%) of children Odds ratio (95% Cl)
Overal \r/nV;ZrI]c:\;vt . Unadjusted A gjusted?
(N=111) 0% (N=112) (N=111)
(N=44)
BMI category b
Normal weight 96 (86.5) 36 (81.8) 1 1
Overweight or obese 15 (13.5) 8(18.2) 19(06-5.7)  1.6(0.4-5.4)
Parental ethnicity ©
Norwegian origin 101 (91.0) 36 (81.8) 1 1
Non-Norwegians 10(9.0) 8(18.2) 7.2(1.5-359) 6.9(1.3-36.4)
Parental education level
High 77 (69.4) 25 (56.8) 1 1
Intermediate 22 (19.8) 10 (22.7) 1.7(0.7-46) 1.6(0.6-4.5)
Low 12 (10.8) 9(20.5) 6.2(1.6-251) 3.8(0.9-17.2)
Family structure d
Mother and father of participant living in same 87 (78.4) 31 (70.5) 1 1
household
Other 24 (21.6) 13 (29.5) 2.1(0.9-53) 20(0.7-5.3)

3adjusted for all other variablesin the model in alogistic regression analyses.

b1SO-BMI cutoffs applied.

®Both parents/guardians of ethnic origin other than Norwegian, compared with at least one parent/guardian of Norwegian origin (reference).
dFamily structure defined as everything else but “mother and father of participant living in same household” (ie, other) compared with “mother and

father of participant living in same household” (reference).

Discussion

Main Findings

We found that 8-9-year-old children on average had a match
rate of 73%, an omission rate of 27%, and an intrusion rate of
19%, when comparing parental-assisted entries of school lunch
datain a WebFR with unobtrusive observations. Mean omission
and intrusion rates for different food categories varied greatly.
Lower parental educational levels and a non-Norwegian
background were associated with less accurate recordings, but
thismust beinterpreted with caution because of thelow numbers
in these subgroups.

Comparisons With Other Work

Only a few other validation studies of Web-based 24-hour
recalls/recordsfor children have used observation during school
meals as a reference method. Among these studies are the one
on the Automated Self-Administered 24-hour Recall-Kids-2012
(ASA24-Kids-2012) among 9-11-year olds by Diep et a [23]
in the United States, the Food Intake and Physical Activity of
School Children (CAAFE) study among 7-10-year olds by
Davies et a [12] in Brazil, the Portuguese Self-Administered
Computerised 24-h Dietary Recal (PAC24) study among

http://www.jmir.org/2015/12/e273/

7-10-year oldsby Carvalho et al [24] in Portugal, the WebDASC
study among 8-11-year olds by Biltoft-Jensen et a [25] in
Denmark, and the study of the modified Self-Administered
Children and Infant Nutrition Assessment (SACINA) used
among 6-8-year olds by Hunsberger et al [26] in Sweden.

Our results are not directly comparable with these validation
studies, partly because the rates of matches, omissions, and
intrusions were not calculated in the same way asthey werein
our study. Nonetheless, we assert that it is possible to interpret
the direction of the findings, in the CAAFE and
ASA24-Kids-2012 studies, lower agreement between the
recordings in the Web-based assessment tool and observations
of school lunch were reported than in our study. The CAAFE
study had average rates of 44% matches, 30% omissions, and
26% intrusions [12], whereas the A SA24-Kids-2012 study had
average rates of 37% matches, 35% omissions, and 27%
intrusions [23]. Parental assistance during recordings was
encouraged and accomplished for most participantsin our study.
This was not an option in the CAAFE and ASA24-Kids-2012
studies, although children could ask simple questions to the
researchers during recording in these studies. The lack of
parental/adult assistance may partly explain differencesin the
results between studies, and we argue that children at this age
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need help when recording, which is also proposed elsewhere
[8,23,27-29]. Furthermore, alow parental educational level can
somewhat explain the dissimilar results between studies; alow
educational level was associated with poorer recordingsin both
the CAAFE study and our study, where 64% and 11% had a
low parental educational level, respectively. In addition, in the
CAAFE and ASA24-Kids-2012 studies, the children recorded
entries after a 24-hour time lag, whereas in our study, the
children were instructed to record their data within the same
evening. This difference may explain why the match rate was
higher in our study because it is demonstrated that omissions
andintrusionsin children’sdietary recallsincrease asafunction
of time [30].

The PAC24 study shows results that are more in line with our
results, despite the lack of parental/adult assistance during
recording [24]. An explanation could be the broad definition of
matches applied in the PAC24 study, in contrast to our study
in which matches were defined in a stricter manner.

Because the WebFR is a Norwegian version of the Danish
WebDASC, we expected the results to be consistent with the
findingsfrom the WebDA SC validation study [25]. Surprisingly,
Biltoft-Jensen et a [25] found 82% matches, 3% omissions,
and 14% intrusions for total foods and beverages, which are
remarkably better thanin our study, and their rates of omissions
were very low in comparison with our 27% omission rate. This
large discrepancy cannot be explained by the fact that their
calculations were performed dlightly differently than those in
our study. Age affects children’s dietary reports [13,14]. Thus,
we argue that age may partly explain the differences between
the studies because the children were on average a year older
in the WebDA SC study than those in this study. In addition, we
suggest that reactivity may have been a larger problem in the
Danish version than in ours because of their interactive
observation style; children were instructed to unpack their
packed lunches, separate items, open up sandwiches, and place
them on a plate before a photograph was taken. In addition,
questionswere asked regarding food trading and earlier snacking
from their packed lunch [25].

A very high reporting accuracy was reported in the small
validation study (n=25) of SACINA by Hunsberger and
co-workers; in their study, overall food matches ranged from
86% to 98% [26]. Although children in this study were only to
recall 1 lunch meal eaten the previous day, assisted by adietitian
using the Web-based SACINA instrument providing photos
and portion estimates, we believe this cannot explain why the
accuracy was so contrastingly high compared to other studies.

Baxter et al [20,30-35] compared 9-year-old children’s dietary
reports in the form of traditional recalls (not Web-based) with
direct observations of school mealsin several studies. In some
of these studies, the rates of omissions and intrusions were
calculated and presented in a way that is comparable with our
study; the results demonstrate that the omission and intrusion
rates varied widely, and that reporting accuracy was reduced
when thetimeinterval s between eating and reporting increased.
Our results are consistent with or better than the majority of the
studies by Baxter et al for “same day recalls.”

http://www.jmir.org/2015/12/e273/
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Only afew studies report the rates of omissions and intrusions
for selected food subcategories that are comparable with our
findings. Vegetables and sweets were reported asthe most often
omitted food items in the PAC24 study, whereas beverages
werethe most commonly intruded item [24]. Thisisinlinewith
thehigh omission ratesfor “ vegetables and salads’ and “ biscuits,
buns, waffles, cakes, and candy,” and the high intrusion rate for
“beverages, other” found in our study. Nevertheless,
Biltoft-Jensen et al [25] reported remarkably lower omissions
for fruitsand vegetablesthan in our study. Once more, we argue
that reactivity may have been alarge problem in Biltoft-Jensen
et a’s study, and may explain the discrepancy between the
studies.

To our knowledge, we are the first to report on “coinciding
omissions and intrusions,” and by doing so we add important
knowledge asto whether the omissions and intrusions represent
major errors, and not just slightly imprecise recordings. The
food category “spreads’ had a high omission rate, and most of
the omissionswere magjor errors, not “coinciding omissionsand
intrusions.” This discovery has aready led us to improve the
WebFR, by including tailor-made prompts for “spreads.”

Taking the portion sizes of the omitted and intruded food items
into account is important because it provides a better
understanding of whether these omissions and intrusions are of
great concern or not. We observed high omission rates in the
food categories “fruit, berries” and “vegetables, saads’;
however, the portion sizes of these categorieswere mostly small
in contrast to the portion sizes of omitted “spreads” Thus, we
argue that the omissions of spreads are more troublesome than
the omissions of fruits and vegetables in our WebFR.

Lower parental education levels have been associated with a
higher degree of misreporting among children in the form of
underreporting, or both underreporting and overreporting
[36-38]. Asaready described, both our findings and the results
of the CAAFE study show that lower parental education was
associated with more recording errors[12]. However, the picture
is a bit unclear when searching the literature for associations
between ethnic backgrounds and omissions or intrusions in
dietary assessment tools for children. Baxter et a [30,35]
reported that there were no statistically significant differences
in rates with regard to ethnicity. Yet, Baranowski et al [39]
reported that Hispanic children described more problems when
using the Food Intake Recording Software System, an early
version of the ASA24-Kids-2012, than other children. Our study
is coherent with the latter; although we must emphasize that
therewere alimited number of participantswho had both parents
of non-Norwegian origin. A possible explanation for our
findings may be that having an ethnicity different from the
majority is a proxy for having a different food culture and
perhapsliterary difficulties, which may be abarrier, even though
participants can enter any type of food into the WebFR using
the open field option. Furthermore, although audio files were
included to assist those with lower reading skills, the WebFR
still requires knowledge of the Norwegian language, and thus
errors during recording may occur more often among persons
with language difficulties. Consequently, we suggest that
children and/or parents or guardians with language difficulties
should be identified and given extrainstructions on how to use
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the WebFR in future studies. They may benefit from direct
persona contact with someone from the research crew, to ensure
that they understand what to do.

Studies indicate that underreporting among children increases
asBMI increases[37,40,41]. Nevertheless, the odds for a“low
match rate” (<70%) were only dlightly higher and not
significantly different for overwe ght/obese than normal weight
children in our study. We believe this nonsignificant result may
be explained by lack of power.

Strengths and Limitations

The use of direct unobtrusive observationsis one of the strengths
of this study, because these provide exact information about
what is consumed, without affecting the recordings [42,43].
Furthermore, we have demonstrated that our observations of
home-packed school lunches were satisfactory; the overall
consistency between observers for food items was 92%, which
is considered sufficient [15,16,44], and in line with other IOR
assessments conducted during observations of home-packed
lunches [18]. Lower agreement was seen for the observed
portion sizes. The combination of thorough training sessions
prior to the study start and IOR assessments before and
continuously during the study was important, and it provides a
premise for high internal validity.

The small number of individualsin some of the subgroupsisa
limitation of this study, asthe preferable adjustment for cluster
effects(school level) proved infeasible dueto lack of established
statistical methods. Hence, the point estimates in the logistic
regression analysis should be interpreted with caution.

Medin et al

For practical reasons, observations were restricted to school
lunches and to children in 4th grade (8-9 years). Thus, a
limitation is that we do not know whether our findings can be
extrapolated to other meals or age groups. In addition, our
participants had more highly educated parents/guardians and
were less overweight or obese, than the average Norwegian
population in which 29% have higher education [45], and 16%
of third graders are overweight or obese [46]. However, the
proportion of participants with non-ethnic-Norwegian
parents/guardians was 20% (see Table 4), which is higher than
the 14% average in the general Norwegian population [47].
Despite these differences, this study was performedinasimilar
setting to the oneintended for later use, that is, the next national
dietary survey among children in Norway. This contributes to
its external validity in a positive manner.

Conclusion

We have demonstrated that 8-9-year-old children had a mean
match rate of 73% when recording their food intake from school
lunch, with parental assistance, inaWebFR. Some children had
difficultiesrecording, but the mean resultswere better than what
have been reported in most validation studies of other
Web-based dietary assessment tools among children. The
WebFR could be improved further by including additional
prompts for high omission rate foods. We suggest that children
and their parents/guardians with language difficulties should
be given extra support and information about how to use the
WebFR in future studies.
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Abstract

Background: Respondent-driven sampling (RDS) is a method successfully used to research hard-to-access populations. Few
studies have explored the use of the Internet and social media with RDS, known as Web-based RDS (WebRDS). This study
explored the use of combining both “traditional” RDS and WebRDS to examine the influences on adolescent alcohol use.

Objective: Thispaper reports on the recruitment processes and the challenges and enablers of both RDS and WebRDS. It details
comparative recruitment data and provides a summary of the utility of both methods for recruiting adolescents to participate in
an online survey investigating youth acohol norms.

Methods: Process evaluation data collected from research staff throughout the study were used to assess the challenges and
solutions of RDS and WebRDS. Pearson chi-square test (Fisher’s exact test if applicable) was used to compare the differences
in sociodemographics and drinking behavior between data collected by RDS and WebRDS.

Results: Of the total sample (N=1012), 232 adolescents were recruited by RDS and 780 by WebRDS. A significantly larger
proportion of Aboriginal or Torres Strait |lander (P<.001) participants who spoke English astheir main language at home (P=.03),
and of middle and lower socioeconomic status (P<.001) was found in the RDS sample. The RDS sample was also found to have
ahigher occurrence of past 7-day drinking (P<.001) and past 7-day risky drinking (P=.004). No significant differencesin gender,
age, past month alcohol use, and lifetime a cohol use were observed between the RDS and WebRDS samples. This study revealed
RDS and WebRDS used similar lengths of chains for recruiting participants, however, WebRDS conducted a faster rate of
recruitment at alower average cost per participant compared to RDS.

Conclusions: Using WebRDS resulted in significant improvementsin the recruitment rate and was amore effective and efficient
use of resources than the traditional RDS method. However, WebRDS resulted in partially different sample characteristics to
traditional RDS. This potential effect should be considered when selecting the most appropriate data collection method.

(J Med I nternet Res 2015;17(12):€285) doi:10.2196/jmir.4762
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Introduction

Research has shown that respondent-driven sampling (RDS) is
a viable method to recruit individuals from hard-to-access
populations (eg, drug users and sex workers) for which no
sampling frame exists [1-8]. It has also been used successfully
to examine young peopl €' srisk-taking behavior [9-12] in several
countries [9,10,13,14] and settings [11,12,14]. RDS is a
probability sampling method, which isamodified form of chain
referral sampling [15]. RDS uses chain referralswith structured
incentives as a recruitment strategy, whereby social network
parameters of participants are used to weigh the data to
statistically adjust for potential chain referral bias[16]. Samples
generated by RDS are generally more heterogeneous than those
recruited via other sampling means, thus are potentially more
generalizableto the population of interest [8,17,18]. In addition,
RDSallowsvalidity and reliability of results and randomization
of the sample [13]. RDS is not constrained by certain biases
associated with other snowball-type recruitment methods, such
as time-space for which the sample is restricted to individuals
present in public venues [15,19]. Nonprobability snowball
sampling is a nonrandom convenience method from which
biased estimation is likely to occur [20]. In contrast, the
aforementioned characteristics of RDS enable better
representation of social networks and consequently more valid
calculation of population estimates [16]. Limitations of RDS
include the potentially high cost of data collection, requiring
substantial resources in terms of personnel and cost [21].
Zablotska et a [22], in their comparison of data collection
methods, concluded that their RDS sample was the most
consistent to population estimates, but that it was complex and
logistically demanding compared to time-location and online
recruitment, which were more cost-effective and easier to
implement. RDS estimates have also shown a larger variance
compared to simple random sampling [23]. For these reasons,
Goel and Salganik [23] suggested RDS may not be an optimal
strategy for public health surveillance.

Recently, RDS has adopted Web-based recruitment methods
(WebRDS) [21,24]. Two studies reported that WebRDS may
be a feasible alternative to traditional RDS in the recruitment
of young adults[21,24]. Bauermeister et al [21] used WebRDS
to administer an online survey designed to assess alcohol and
other drug use among those aged 18 to 24 years in the United
States. Study primary participants (seeds) wererecruited online
through a targeted Facebook advertisement. Compared with
traditional RDS or faceto-face recruitment, WebRDS
demonstrated an ability to overcome temporal and physical
barriersto recruitment by allowing young adults to refer a peer
using features on socia networking sites, such as awall post,
status update, or personal message. Offering multiple approaches
to peer referral was found to be most effective in maximizing
rate of data collection and length of referral chains, the total
number of waves recruited by a seed. Limitationsto achieving
arepresentative samplein this study included racial/ethnic and
socioeconomic disparitiesin computer access and frequency of
use. Particularly, low education levels and self-identified
nonwhiteindividual swere underrepresented in the sample[21].
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Wejnert and Heckathorn [24] also explored the use of WebRDS
to obtain a sample of 159 American undergraduate students,
initiated from 9 seeds recruited viathe Internet. Their findings
support the potential for WebRDS to generate electronic network
chains with minimal resources and at a significantly faster rate
than traditiona RDS methodology. Their study also
recommended using small incentives due to the reduced
respondent burden associated with WebRDS. Although
preliminary results indicate WebRDS may be a more efficient
recruitment method compared with traditional RDS and standard
sampling strategies [25], there is a dearth of studies using this
method in an adolescent population.

This paper describes the adaptive and iterative methods from a
study using RDS and WebRDS to recruit a sample of youth
aged 14 to 17 years exploring acohol-related norms and
behaviors using an online survey. This paper details the
recruitment processes and the challenges and enablers of both
RDS and WebRDS and compares recruitment dataand the utility
of both methods for recruiting and collecting data from
adolescents.

Methods

Over a 21-week period, a combination of RDS and WebRDS
was used to recruit adolescents aged 14 to 17 years living in
Perth, Western Australia, to complete an online survey
investigating their alcohol-related social norms and behaviors
[26]. The comprehensive survey instrument was substantially
longer than those of other WebRDS studies [21,24] and,
therefore, had higher potential risk of participant attrition.
Challenges and solutions of each recruitment method are
discussed subsequently.

Initial study participants using an RDS approach (seeds) were
purposively selected from the community, youth programs, and
sports clubs. Study eligibility was confirmed face-to-face by a
trained staff member through a series of screening questionsto
determine age (14-17 years), location (Perth metropolitan area),
and previous study involvement. The use of WebRDS evolved
as aresponse to the barriers experienced during the traditional
RDS recruitment.

Procedure

RDS was conducted face-to-face with participants meeting with
astaff member to complete the survey on atablet device (iPad)
or a paper version. The seeds, and their subsequent referrals,
were given referral coupons and asked to recruit up to 3 of their
peersinto the study within 2 weeks of their survey completion.
Participantsreceived an AU $15 gift card to an electronics store
for completing the survey. For each subsequent successful
referral, they received an additional AU $10 gift card for a
possibletotal incentive of AU $45. To meet ethicsrequirements,
each participant completed a mature minor assessment and
provided verbal and written informed consent to participate
[27]. Participants could cease involvement at any point. See
Hildebrand et a [26,28] for full descriptions of RDS
methodology and this study’s survey procedure.

The mature minor assessment was undertaken by providing
potential participants with a verbal and written explanation of
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the study, explaining the purpose of the study, who was
conducting it and the anticipated outcomes, and the requirements
of participation. Participant information sheetswere pilot-tested
with members of the target group and assessed for readability
to ensure areading age of 11 years (grade 6). It was explicitly
stated that the decision to participate in the research was that
of the young person’s alone and that they could withdraw at
any time without prejudice. Adolescents were given the
opportunity to ask questions along with sufficient time to make
adecision. A protocol checklist to establish each adolescent’s
ability to understand the requirements of the study and their
mature minor status before deciding to participate was
developed. Using the protocol checklist, cognitiveinterviewing
was adapted and applied to evaluate each participant’s
comprehension of the study information and consent materials.
Potential participantswere asked a set of 5 questions pertaining
to the study procedures, which they had to answer verbally.
Participants who provided verbal response to the questions that
demonstrated their understanding of the ethical considerations
and participant rights, were assigned mature minor status and
were considered able to provide consent and continue
participation. Data collection officers completed training, which
included explanation of the process, the importance of
congistency, opportunity to practice the procedure, and amanual
outlining the steps and a set of required responses. The project
manager met with the data collection officerson aweekly basis
to monitor and collect feedback on the progress [27].

Challenges and Solutions of Respondent-Driven
Sampling

Throughout the data collection, we faced anumber of challenges
due to the age of the target population and implications of
adhering to the specific RDS methodology and ethical
considerations [27]. The greatest challenge encountered was
lack of use of thereferral coupons. Only 2 participantsinitiated
contact with the study staff from these coupons. Forty-three
participants who had conducted the survey face-to-face were
contacted. Feedback on attempts to distribute referral coupons
indicated that many participants had not attempted to recruit
peers. Some reasons cited for not distributing coupons were
forgetting, loss of the coupon, going on holiday, all friends
being involved in theinitia recruitment, being too busy to pass
on, friends being too busy to be involved, and thinking friends
would not be interested. Overall, reliance on paper coupons to
facilitate referrals did not result in an adequate referral rate or
chain length.

Additiona resources were alocated to enhance recruitment,
including presentations conducted at the beginning of sports
training or youth program sessions and increased focus on
locations to administer surveys “on the spot” where groups of
youth congregated (shopping centers, movie theaters, and the
central business district). Referralswere sought and immediately
recruited if they were part of the existing group by asking
participants if they would invite any of their peers who were
present as their referrals. The best opportunities to approach
and recruit participants were found to be when youth were
spending time with friends, such as after finishing lunch in a
food court or while waiting outside atheater for amovieto start,
and not engaged in other activities.
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Participants recruited from youth programs posed a particular
challenge for data collection. Feedback from youth program
staff and data collection officers suggest issues such as low
literacy levels, participants skipping questions, or not having
access to Internet or a personal email account to enable
follow-up made data collection difficult. Although these
challenges were encountered generally among youth, they were
particularly common among at-risk youth. Even when amobile
phone number was provided, there were i ssues associated with
participants running out of phone credit. Participantsfrom youth
group programs also commonly claimed to have no relevant
peersto refer.

Web-Based Respondent-Driven Sampling

During recruitment, alarge proportion of participantsindicated
that their preferred method of communication was Facebook.
As a response to these barriers, WebRDS recruitment was
introduced. Following approval by the Curtin University Human
Ethics Research Committee, the study protocol was amended
to recruit participants online in paralel to the continued
face-to-face recruitment. Adolescents who expressed interest
via Facebook or in response to seeing a flyer or Facebook
advertisement had their eligibility to participate confirmed by
aresearch team member before provision of the survey link and
a password. The brief screening questionnaire for eligibility
and the mature minor assessment were also incorporated into
the online survey in multiple-choice format. This process was
adapted for the electronic assessment by providing the study
information at the start of the survey and subsequently ng
participants' understanding of the information by asking the
same questions as the face-to-face version using amulti-choice
format. All questions had to be answered correctly to allow
study participation. The processwasinitially tested face-to-face
to ensure its validity.

Contact details of participants were collected at the end of the
survey to enable communication with participants for referral
purposes and sending incentives in the form of electronic gift
cards. Survey responses were checked and transferred to the
study database daily and contact details were checked against
other participants for duplication. Referral messages were sent
to the participant within 24 hours and incentives within 48 hours
of survey completion. Referral coupons were provided to the
participant via the survey link accompanied by 3 unique
identifying passwordswithin the referral messages. Participants
were asked to forward the survey link and passwords to their
peers via their preferred social media. The passwords were
identical to the referral codes. Passwords expired after use to
ensure each code was used only once and to distinguish between
participants.

Recr uiting via Facebook

One week after the online referral method commenced, a
Facebook business page was created for the study to enhance
communication with participants and recruitment. Data
continued to be collected via a separate survey Web-hosting
site. To increase response rates, we also explored the use of
Facebook advertisements and post promotions. The advertising
campaign ran for 35 days during which 3 different
advertisements targeting Facebook users who lived in Perth
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aged between 14 and 17 years were piloted. Two of the
adverti sements used keywords or specification of interest groups
(eg, drinking, alcohol, binge drinking, drinking culture, alcohol
intoxication, sports). Example advertisements consisted of the
following text: “Curtin University Study—Earn up to $45 JB
Hi-Fi gift cards by completing the Youth Alcohol Normsonline
survey.”

Facebook advertisements were not visible to smartphone and
tablet users; hence, page post promotions were also used to
boost the visibility and reach of status updates. Status updates
are messages/images screened on a Facebook user’s newsfeed,
the center column of an individual’s profile where stories are
constantly updated from people and pages that they “like” and
then follow. A higher rate of expressions of interest was noted
during the time when posts were promoted compared to as a
response to the advertisements. Consequently, status updates
were used as the main form of promotion.

In total, 6 posts were promoted with different picture and text
options. A new post was usually created and promoted on a
Friday and/or Saturday afternoon and ran for 24 hours. Facebook

Hildebrand et &

page metricsindicated that fans (userswho liked our page) were
most frequently online Fridays to Sundays, increasing the
chances of postsbeing seen. Five of 6 poststargeted adolescents
living in Australia who were between the ages of 14 and 17
years with one of these specifically targeted at youth aged 14
and 15 years to increase participation among this group.

General unpaid status updates were also posted weekly on our
page timeline (n=11) as a means of engaging with participants
to remind them to complete their survey or invite their peersto
the study. To enhance recruitment, several youth-focused sports
clubs and youth groups agreed to post the study’s recruitment
poster on their Facebook page.

An example text of a status update included: “Are you aged
between 14-17?If YES, then wewant YOU for our study! You
can earn up to $45 JB Hi-Fi gift cards by simply completing
the Youth Alcohol Norms Survey and referring your peers!!
Send us a private message to get involved!” An example of 2
images and text typical of a study advertisement and unpaid
post used during this campaign are shown in Figure 1.

Figure 1. Example of (A) image and text used in study advertisement and (B) unpaid post used during the Facebook campaign.

a) Example of paid study posts
Curtin University Study

Earn up to $45 JB Hi-Fi
gift cards by
completing the Youth
Alcohol Norms online
survey

aY,

&) Like - 424 people like Curtin University
- Youth Alcohol Norms Study.

b) Example of unpaid study posts

Timeline Photos

Back to Album - Curtin University - Youth Alcohol Norms Study's Photos - Curtin University - Youth Alcohol Norms Study’s Page

Previous Next

Get up‘tLo $45 |
JB Hi-Fi Vouchers!

14-17 year olds wanted for surveys

We are looking for young people to complete a short
online survey on attitudes towards drinking alcohol

Find us on
Facebook

To get involved contact
us at: www.facebook.com/
CurtinUniversityYouthAlcohol
NormsStudy

« All participants receive a
free $15 JB Hi-Fi gift
voucher!

« Refer up to three friends
and get additional $10
vouchers for each person =

recruited!!! E "‘E
g

o NTaTe]] R
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Like | Comment The study has been approved by the Curtin Uriversity Ethics Committee
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Curtin University Study

Earn up to $45 JB Hi-Fi
gift cards by
completing the Youth
Alcohol Norms online
survey

¥
|
3

&) Like - 424 people like Curtin University
- Youth Alcohol Norms Study.

Do you know young people aged 14-17 living in
Perth? Do you want to help prevent youth drinking at
risky levels?

The Youth Alcohol Norms Study is looking for teens to
take an online survey on alcohol related attitudes and
beliefs.

The study results will provide a better understanding
of what influences young people to drink at risky
levels.

Want to get involved? Write us on Facebook:
https://www.facebook.com/CurtinUniversityYouthAlco
holNormsStudy
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Challenges and Solutions of Web-Based
Respondent-Driven Sampling

Every effort was made to ensure duplicate survey completion
was detected. Participants were initially screened for study
eligibility before being able to proceed to the survey. Rapid
referrals and similar or identical email addresses and contact
numbers to previous participants were investigated. Geodata
information about the geographic | ocation of survey completions
aided this process to identify respondents who did not meet
location criteria. When screening rai sed questions of eligibility,
referral messages and incentives were not sent and participants
were contacted by phone, email, or Facebook to verify their
identity. Some participants were asked to submit an appropriate
form of identification, but therewas generally alack of response
or participants were unable to provide the required
documentation. Because participants contacted us via Facebook
private messaging to receive their coupon codes and their gift
cards, we aso verified their profile information against the
identification documents provided. For those where suspicion
was raised or if no identifying information was provided,
Facebook accounts were often found to be recently created with
no content or friends, confirming a fake profile. If fraudulent
behavior was confirmed, the participant was sent a message
informing them that they were ineligible to continue to
participate in the study or to receive their incentives. If a
participant acted astheir own referral and completed the survey
multiple times, only the first of the duplicated surveys was
retained for statistical analysis.

Data Analysis
Statistical data analyses were performed using SPSS version

21 (IBM Corp, Armonk, NY, USA). Pearson chi-square (x2)
test (Fisher's exact test if applicable) was used to assess the
difference in sociodemographic profile and drinking behavior
between data collected by RDS and WebRDS techniques. All
tests were 2-tailed using a significance level of 5%.

Demographic characteristics (gender, age, indigenous status,
main language spoken at home, and socioeconomic status[SES)
measured by postcode) and drinking behaviors of the sample
recruited via RDS were compared to those sampled by
WebRDS. Participants' socioeconomic level was derived from
population data from the 2011 Australian Socio-Economic
Indexesfor Areas (SEIFA) summary by postal areaby Relative
Socio-Economic Advantage and Disadvantage. The SEIFA
provides population estimates by ranking them on a scale of
advantage (high values) to disadvantage (low values) [29].

Cost Analysis

In calculating the total cost of traditiona RDS, conservative
estimates of an average of 3 hours per agency or location, with
2 study staff per visit receiving AU $30 per hour, were used.
We consider this conservative because liaison with agencies
was not incorporated. Thisliaison occurred for 6 weeks before
data collection began and continued during data collection for
another 6 weeks. The costs account for travel, estimating an
average distance of 30 kilometersto and from each location by
each study staff member, reimbursed at arate of AU 64.5 cents
per kilometer. We estimated an additional 30 minuteswas spent
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by paid staff for administration purposes, namely sending 3 sets
of follow-up referral messages to each participant recruited by
RDS and WebRDS. We estimated this was approximately 300
hours of work, which corresponded to AU $9000 in staff costs.
Further, the RDS costs did not include the time spent by study
staff membersto follow up agenciesbefore visiting or afterwards
to arrange additional visits. The expensesfor WebRDSincluded
the cost of the Facebook campaign (AU $430.44), with
conservative estimates of one full-time equivalent staff member
(38 hours per week) employed to monitor data for 8 weeks.
Finally, incentives were not costed in this analysis for either
method.

Results

Respondent-Driven Sampling Seed Recruitment

Using the described methods, atotal of 148 organizationswere
initially contacted, of which 72 were sports clubs and 76 youth
programs. Of these, 25 organizations agreed to participate and
received presentations facilitated by research staff. Ten seeds
were successfully recruited from 9 sports clubs and 11 seeds
from 10 youth programs, all of whom completed the survey. In
addition, 54 seedswere recruited across 20 community locations
and via study promotion flyers or referrals by parents or
teachers, with atotal of 75 seeds recruited.

Web-Based Respondent-Driven Sampling Seed
Recruitment

A total of 68 seedswere recruited (61 through Facebook and 7
from friends liking the study page or posts).

Advertising Campaign

To measure the reach of the Facebook campaigns, “impressions’
(the number of times an advertisement was displayed to
members of the target demographic), “reach” (the number of
people who received impressions of an advertisement or page
post), and “clicks’ (the number of clicks an advertisement
received) were recorded. The 3 advertisements, 6 promoted
posts, and 11 status updates resulted in a total of 652,522
impressions, a reach of 88,280 adolescents, and 1426 (1.62%
of possible accounts reached via the campaign) youth clicked
the advertisement or post. Five of the 6 posts were targeted to
youth aged 14 to 17 years Australia-wide with only the final
post specific to the Perth region. The number of youth who took
actionin response to an advertisement or page post totaled 1412
(1.6%), which included actions such as page likes,
conversations, and post comments. Figure 1 describes this
recruitment process. The highest reach was achieved by a post
that received 17,641 impressions resulting in 664 response
actions. Generaly, posts had lower impressions but a higher
numbers of clicks, which is likely due to the larger group that
could see the posts (Austraia-wide) compared to the
advertisements (Perth region).

Recruitment Results

A total of 96 surveys were excluded. These included surveys
from respondents who reported the same contact details across
multiple survey entries (n=47) and provided their parent’'s
contact detailsto do the survey multiple times (n=5). Participants
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who provided incorrect demographics were also excluded if
they did not complete the survey within Perth and participants
were unableto verify they lived in Perth (n=21), or respondents
who were suspected to have reported a false age and did not
provide aform of verification of identity on request (n=23).

A total of 143 seeds (75/143, 52.4% in RDS; 68/143, 47.5%in
WebRDS) were recruited and completed the survey in both
sampling methods, resulting in 869 valid participants recruited
through thereferral process (157/869, 18.1%in RDS; 712/869,
81.9% in WebRDS) (Figure 2). Table 1 presentsthefinal sample
of valid seeds that completed the survey. Seeds represented
14.13% (143/1012) of the overal sample recruited; 69.2%

Hildebrand et &

(99/143) of all seeds recruited made at |east one referral and
46.25% (468/1012) of all participants recruited peers to the
study.

The mean chain length in this study was 2.3 (SD 2.6), ranging
from O to 12 waves per chain. When excluding seeds who did
not recruit any participants (n=37), the mean chain length was
3.1 (SD 2.5). The mgjority of chains (n=37) consisted of one
recruited wave followed by 2 waves (n=21) and 3 waves (n=12)
per chain. In al, 25 chains recruited between 4 and 7 waves,
whereas fewer chains (n=7) consisted of waves ranging from 8
to 12. The lengths of RDS and WebRDS chains did not vary
significantly (P=.14).

Table 1. Characteristics of seeds who made areferral (n=99) and total recruited seeds (n=143) by recruitment method.

Age by recruitment method Seeds, n (%)
Seeds who made referral Total recruited seeds
Mae Female Mae Female
RDS @ (n=57 and n=75)
14 years 7(12) 5(9) 4(10) 2(5)
15 years 8(14) 6 (11) 8(19) 3(7)
16 years 6 (11) 9(16) 5(12) 8(19)
17 years 6 (11) 10 (18) 8(19) 4(10)
WebRDSP (n=42 and n=68)
14 years 9(12) 7(9) 6(9) 3(4)
15 years 9(12) 11 (15) 11 (16) 8(12)
16 years 8(11) 11 (15) 6(9) 12 (18)
17 years 8(11) 12 (16) 10 (15) 12 (18)
All (n=99 and n=143)
14 years 11 (11) 7(7) 15 (10.5) 10 (7.0)
15 years 16 (16) 9(9) 20 (14.0) 19 (13.3)
16 years 11 (11) 17 (17) 14 (9.8) 23(16.1)
17 years 14 (13) 14 (14) 18 (12.6) 24(16.7)

& Participants who (1) were recruited and completed survey face-to-face at sports clubs, youth programs, or community locations; (2) were recruited
face-to-face and sent survey link and password following expression of interest to Facebook business page; and (3) expressed interest to Facebook study
page or email contact to research staff as aresult of seeing a study flyer or being made aware of the study through friends, teachers, or parents.

b Partici pantswho expressed interest on Facebook study page asaresult of viewing astudy advertisement or afriend’sinteraction with the study business
page, and who completed the survey on provision of the survey link and a password by the agency coordinator, whom we had liaised with.

There was an approximately 5-fold increase in rates of data
collection with the transition from traditional RDSto WebRDS
(seeFigure 3). Intheinitial 35 days of traditional RDS, amean
of 2.2 (SD 5.0) surveys were completed per day compared to a
mean of 8.9 (SD 10.2) surveys per day after WebRDS was
launched. The peak daily rate of data collection, which can be
attributed solely to compl etion of online surveys, was41, which
corresponded with the placement of a Facebook advertisement
on aFriday. The peak combined rate occurred on the following
Monday when 30 surveys were completed online and an
additional 15 were recruited by face-to-face recruitment.

http://www.jmir.org/2015/12/e285/

Cost Analysis Results

WebRDS allowed us to boost the number of surveys and speed
of data collection by including Facebook posts and
advertisements, which resulted in an immediate amplified
response. Within RDS, differences were noted regarding
recruitment at agencies compared to community locations, the
former being more labor-intensive. Thiswas due to the process
of initially contacting the agency to establish interest, organizing
and conducting the presentation, and then arranging a subsequent
time for data collection if it was not feasible immediately after
the presentation. In contrast, recruitment at community locations
simply involved coordinating alocation and time between study
staff, conducting brief overviews of the study, and administering
surveys with a seed and one or more of their referrals.
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Figure2.

Recruitment process.
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Table 2 provides a simple calculation of costs related to each  onthe calculationsin Table 2 were AU $53.41 compared to AU
survey method. The average expensesper RDSparticipant based  $27.24 per WebRDS participant.
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Table 2. Calculation to compare cost per survey of RDS with WebRDS

Hildebrand et &

Cost per recruitment  Formula Calculation (AU$) Total cost (AU$)
method
Total cost
(Number of agencies and |ocations® visited* mean time spent at each
location* number of study staff* cost to pay 1 study staff per
hour)+number of agencies and |ocations® visited* number of study
staff* (mean distance travel ed to location* cost per km of travel)+num-
ber participants recruited by RDS* administration time per partici-
RDS pant* cost to pay 1 study staff per hour (@53 2-0)H45 20 BH2R05°) 13,335
WebRDS Cost of Facebook campaign+(hours of work by 1 staff member*num-  430.44+((38*8)*30)+780*0.5*30 21,350.44
ber of staff* cost to pay 1 study staff per hour)+number participants
recruited by WebRD S* administration time per participant* cost to
pay 1 study staff per hour
Per participant
RDS Total cost of RDS/number of participants (seedsand referrals) recruit-  12,390/232 53.41
ed by RDS
WebRDS Total cost of WebRDS/number of participants (seeds and referrals)  21,250.44/780 27.24
recruited by WebRDS
@ Number of agencies and locations visited were n=25 and n=20, respectively.
Participant Description and Drinking Behavior Discussion

A total of 1012 (n=232 in RDS; n=780 in WebRDS) valid
surveys were included in the analysis. A similar proportion of
gender and age groups were recruited in both samples (see Table
3). RDS recruited a significantly higher proportion of youth
who identified as Aboriginal or Torres Strait Islander (5.6%,
13/232 RDS vs 0.8%, 6/780 WebRDS, P<.001), lower
proportions of youth who spoke other languages than English
as their main language at home (5.6%, 13/232 RDS vs 10.5%,
82/780 WebRDS, P=.03), and tended to recruit more adol escents
living in areas of middle and lower SES (33.6%, 78/232 RDS
vs 17.4%, 136/780 WebRDS, P<.001) compared to WebRDS.
Significant differencesin some alcohol use characteristics (past
7-day drinking and past 7-day risky drinking) were observed
between the sampling methods, but these differences need to
be treated with caution due to the low sample sizes.

http://www.jmir.org/2015/12/e285/

Principal Results

This study recruited a sample of 1012 adolescents in the
community, of which 232 were recruited by RDS and 780 by
WebRDS. In summary, a significantly larger proportion of
Aboriginal or Torres Strait Islander (P<.001) participants who
spoke English as their main language at home (P=.03) and of
middle and lower SES (P<.001) was found in the RDS sample.
The RDS sample was also found to have a higher occurrence
of past 7-day drinking (P<.001) and past 7-day risky drinking
(P=.004). No significant differencesin gender, age, past month
alcohol use, and lifetime alcohol use were observed between
the RDS and WebRDS samples. This study revealed RDS and
WebRDS used similar lengths of chains for recruiting
participants; however, WebRDS had afaster rate of recruitment
at alower average cost per participant compared to RDS.
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Table 3. Demographic characteristics and a cohol prevalence rates for RDS and WebRDS samples.

Sample population (unweighted), n (%)

Demographic variables N=10122 P
RDS sample WebRDS sample
n=232" n=780°

Sex .82
Mae 136 (58.6) 465 (59.6)
Female 96 (41.4) 315 (40.4)

Age (years) .10
14 49 (21.1) 133 (17.1)
15 71(30.6) 207 (26.5)
16 58 (25.0) 256 (32.8)
17 54 (23.3) 184 (23.6)

Indigenous status <.001
Aboriginal or Torres Strait |slander 13(5.7) 6(0.8)
Not Aborigina or Torres Strait Islander 215 (94.3) 770 (99.2)

Main language spoken at home .03
Australian 218 (94.4) 694 (89.4)
Other 13 (5.6) 82 (10.6)

Socioeconomic level (SEIFA deciles) <.001
1-3 19 (8.4) 5(0.7)
47 59 (26.2) 131 (17.1)
8-10 147 (65.3) 630 (82.2)

Drinking behavior
Never used alcohol 51 (22.2) 210 (26.9) A7
Past month drinking” 75 (64.1) 156 (54.4) 08
Past 7-day drinking 50 (21.6) 90 (11.6) <.001
Past 7-day risky drinking® 30(13.0) 52 (6.7) .004

@Numbers may not add up to total (N=1012; RDS: n=232; WebRDS: n=780) due to missing data.
b« past month drinking” only completed by participants who reported having ever drunk before.
€ Risky drinking derived from “ past 7-day drinking” variable using National Health and Medical Research Council guidelines of >4 drinks per day [30].

Comparison of Respondent-Driven Sampling to
Web-Based Respondent-Driven Sampling

WebRDS represented a considerable advantage over the
traditional RDS recruitment method as evidenced by the
significant increase in referrals and reduction in cost per
participant. It is possible that the slow recruitment rate of
traditional RDS was due to theincentive not matching perceived
effort and timerequired, or theintimidating aspects of contacting
and meeting unfamiliar study staff. WebRDS reduced staff
requirements and was more conducive to the online presence
and preference for interaction via social media of the target
group. In contrast to phone contact, interaction via Facebook
appeared to be easier and possibly less invasive to study
participants. Further, WebRDS enhanced anonymity and allowed
participants to complete the survey in their own personal space
and separate from peers. Most referrals were made in the first

http://www.jmir.org/2015/12/e285/

2 weeksfollowing survey completion, supporting theimportance
for rapid follow-up with participating youth in an appropriate
manner to maximize chances of referrals being made.

In this study, we managed to recruit a large number of
community-based participants within a short period after
exploring various recruitment options. Significant human
resourceswere required to conduct both the RDS and WebRDS
recruitment. WebRDS vyielded a considerably higher rate of
completed surveys in a much shorter timeframe and at
approximately half the cost per participant than traditional RDS.
This is similar to findings of Wejnert and Heckathorn [24]
suggesting that WebRDS hasthe potential to recruit large study
samplesup to 20 timesfaster than traditional RDS. Bauermeister
and colleagues [21] also reported an expedited recruitment rate
after offering participants the option to refer peers by email,
text message, or social network post or message. However, there
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are differences in the methods implemented that limit direct
comparison. Thelatter study recruited nearly 3500 participants
in a 6-week period. This was facilitated by the use of
automatically generated coupon codes and referral emails
allowing avery quick and efficient response to participants. In
contrast, we conducted the process manually, which left some
participants waiting up to 48 hours for a response. Further,
Bauermeister et a [21] alowed payment for up to 5 referrals
with multiple use of referral codes and sampled from various
regions across the United States, not just one city.

WebRDS proved to be an efficient method of recruitment and
data collection with significant advantages over the RDS in
agency and community locations. Notwithstanding, and similar
to Bauermeister et al [21], a number of issues arose using this
method. WebRDS posed ahigher risk for duplicate and falsified
surveys during the online recruitment and a substantial amount
of time was allocated to screening participants and surveys to
verify the data validity. Immediacy of response to potential
participants and recruits to mail out survey invitations, referral
messages, and incentives was vital to maintain the recruitment
momentum and daily data screening and participant follow-up
was necessary to ensure the quality of the data. However, this
was difficult to achieve during peak times of survey completion.

Other studies using Facebook advertisements and online surveys
reported confirming eligibility only as part of their survey
[31-33]. However, dueto the challenges encountered with online
recruitment and confirming a person’s identity, more rigorous
procedures were adopted in this study. Although there was a
risk of deterring youth from taking part by requesting
identification, we included this step to ensure validity of the
data. This was particularly important because most of the
participants who expressed interest were seeds, which could
have determined the quality of data for an entire chain of
participants.

Almost half of our sample (46.25%, 468/1012) recruited
participants to the study. These results are comparable to other
RDS studies and coherent with the geometry reported for RDS
recruitment patterns [24]; namely, if each respondent is asked
to recruit 3 peers, approximately one-third of participants will
make areferral [24]. For example, Thompson et al [34] studied
street-involved youth aged 14 to 24 years using RDS; of 156
participantswho received referral coupons, 67 (42.9%) recruited
at least one peer. Of the 468 respondents who made a referral,
99 represented seeds resulting in 9.8% of the total sample
recruited. Other studies have reported varying results with the
proportion of seeds in relation to the total sample recruited,
ranging from 1.9% [35] to 59.7% [34], possibly owing to the
frequently reported difficultiesin recruiting active seeds[36,37].
The length of a chain indicates the success of RDS and it has
been proposed that social connectedness exists between
participants if at least one chain achieves to recruit 3 waves
[34]. No differences were found between the number of waves
per chain between RDS and WebRDS (P=.14) in this study,
with the mean length of chainsbeing 2.3 (SD 2.6) wavesand a
maximum of 12 waves reached per chain. A large proportion
of chains consisted of 1 to 2 waves only (n=58); however, we
also managed to recruit 12 chains consisting of 3 wavesand 32
chains, which achieved 4 to 12 waves, suggesting that the
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definition of connectedness between participantswas met. There
islimited information reported on thelengths of chainsrecruited
by other RDS studies with young people; however, the findings
suggest that our study recruited substantially more chains with
longer waves [14,34,38]. For instance, Thompson et al [34]
recruited atotal of 17 chains of which only 3 achieved 3 to 4
waves and 2 chains reached 7 and 9 waves, respectively.

In this study, WebRDS and traditiona RDS recruited
participants with similar proportions of males and females
(P=.10), of age groups from 14 to 17 years (P=.82), and of
“never consume alcohol” (P=.17) and of “consumed in past
month” (P=.08). However, traditional RDS recruited more
indigenous participants (P<.001), fewer non-Australiaethnicities
(P=.03), and more participants at alower socioeconomic level
(P<.001) compared to WebRDS. Traditional RDS participants
were also more likely to have consumed alcohol in the past 7
days (P<.001) and consumed alcohol at risky levelsin the past
7 days (P=.004), although these results may not be accurately
compared due to the low numbers in these categories.

Research from the United States reported that although nearly
all teenagersaged 12 to 17 years use the Internet, those who do
not are more likely to be in households with lower income and
less access to technology [39]. Higher SES predicts current
Internet use and amount of Internet use, with teenagers of higher
SESmorelikely to usethe Internet for moretime[40] and more
likely to use it for social purposes [41] than lower SES
teenagers. Congruent with these findings, the WebRDS sample
in our research had ahigher average SES. If people with higher
SES used the Internet more often (assuming this follows with
more Facebook use) than those of lower SES, they were more
likely to see the Facebook advertisements, posts, and statuses
and more likely to receive their online referral. The agencies
and community locationsin our RDS sample varied with respect
to SES with methods in place to ensure distributive
representation. Thislikely contributed to the higher proportion
of lower SES youth in RDS than WebRDS, reflecting the
increased diversity of this sample. In addition, indigenous
Australians are more likely to be lower SES [42] than
nonindigenous Australians, which may explain why RDS
sampled ahigher proportion of indigenous youth than WebRDS.

There are severa explanations that could be posited for the
differences in participants main language spoken at home
recruited by the different methods, whereby RDS recruited a
smaller proportion of this group. Firstly, it could be because of
the type of agencies and locations where recruitment occurred.
Australian data show that children younger than 15 years born
in non-English-speaking countries or whose parents were both
born in non-English-speaking countries participate in organi zed
sport at lower ratesthan their Australian-born counterparts[43].
Sports clubs accounted for 35% of the agencies visited in this
study. In addition, the majority of sporting agencies were
Australian Rules Football clubs, a sport primarily played in
Australia, with lessrepresentation from more global sports such
as cricket, gymnastics, and martial arts. Secondly, RDS
recruitment was limited in agencies or locations that may have
been more culturally diverse, such as at churches and specific
cultural events. Finaly, research shows that more children
younger than age 15 years born in an English-speaking country
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other than Australia access the Internet than children born in
Australia [43]. This is in contrast to what was observed by
Bauermeister et a [21] that ethnic minorities use the Internet
lessthan US-born individuals[39,40]. The combination of these
factors led to non-English first language speakers being less
likely to be sampled in RDS and more likely to be sampled in
WebRDS.

Our research targeted specific groups through traditional RDS.
There is potential that purposive seed sampling in WebRDS
could be used to achieve asimilar sample distribution as RDS.
Thiswould require more precise eigibility screening of potential
seeds to ensure representation of different demographics. This
could be achieved through Facebook when the person expresses
interest (eg, screening on their age, postcode, and ethnicity).
Doing thiswould come with its own set of challenges and may
result in asmaller sasmple size depending on avail able resources,
which would also limit representativeness. Future research on
using the Internet, in particular Facebook, as arecruitment tool
needsto focus on the best way of doing so to obtain high vaidity
and reliability with careful consideration of thetarget population.

Facebook Recruitment

Facebook was used in this study to recruit participants to
supplement conventional data collection methods. Using
Facebook to enhance our recruitment resulted in fast response
rates and a wide reach, presumably due to being a more
acceptable form of communication among youth [44]. Thishas
important implications because previous research has noted
barriers to recruiting adolescents for research studies [33].
However, a recent Australian study recruiting young women
aged 18 to 23 years via a range of different methods reported
Facebook achieved the greatest success, recruiting a cohort of
young women with similar characteristicsto those of Australian
womenintermsof age, areaof residence, and relationship status
[45].

Although young peopl€e's access to the Internet is high in
Australia[43], sampling from Facebook could have introduced
some hiases because the population was limited to adol escents
who have access to the Internet, have a Facebook account,
provided and matched the demographics (eg, age and location)
targeted by our advertisements, and were actively logged into
their account while the advertisements were screened. There
may also be issues when targeting those with registered
“interests’ which may be more effective in attracting those
interested in thetopic [46,47]. Yet, thismethod could also prove
useful when aiming to study subpopulations with specific
attitudes and behaviors as was the case in our study.

Interestingly, our advertising campaign achieved a higher rate
(1.6%) of youth who took action in response to an advertisement
or promoted post in proportion to reach compared to other
research using Facebook for recruitment. For example, Kapp
and colleagues [31] and Ramo and colleagues [46] reported
0.075% and 0.7% of potential accounts reached via their
campaignsresulted in clicks, respectively. These variations may
be dueto different incentives, target groups and cultures, I nternet
access behaviors, and that the use of posts in our study may
have reached more users than advertisements only.
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Due to the peer referral process, we were unable to determine
how most participants found out about the study because we
were concerned that it would have further increased respondent
burden and deterred participants. Thus, in most casesit was not
possible to elucidate whether the advertisements/posts
participants saw were screened by our campaign or were viral
posts from Facebook friends.

Limitations

Overall, there were difficultiesin motivating adol escentsto take
part in the study. There appeared to be a greater interest in the
study among males, which was reflected in their rate of
participation. It is possible that the form of incentive was more
appealing to males, thus more neutral incentives should be
considered in future studiesin which gender equality isdesired.
As part of the overall project objectives, during the RDS, we
specifically sampled youth from community programs catering
for at-risk youth. In contrast, the lack of specificity using
WebRDS may have created over- or undersampling of certain
minority groups.

In addition, although there were no significant differences in
the length of RDS and WebRDS chains, the chains created by
youth recruited in person who referred their peers* on the spot”
may have represented different types of connections than those
who invited peers via Facebook where any of their Facebook
friends could have clicked on the survey link. Hence, the nature
of connections between RDS and WebRDS participants may
be inherently different in yet unexplored aspects. Due to the
difficulties in accurately determining fraudulent activity in
WebRDS, it ispossiblethat not all duplicate or falsified surveys
were detected. Future research should also note that surveys
should be considered on a case-by-case basis. Neverthel ess, our
findings related to RDS and WebRDS recruitment contribute
to the literature and provide areference for others intending to
conduct similar studies.

Conclusions

Thereisaneed to constantly improve the quality of Web-based
surveys [48]. This is one of the first papers to describe the
processes undertaken to gain 2 samples using both traditional
RDSand WebRDS. Overall, Facebook was the most successful
recruitment source for adolescentsto complete an online survey
compared to face-to-face recruitment and other forms of online
recruitment and referral. A factor that likely contributed to this
is the increasing preference of social networking sites for
communication purposes among youth, which reduce the
barriers to participation than more traditional recruitment
methods. Although we were successful in using Facebook as a
recruitment strategy, it isstill anovel method and moreresearch
iS necessary to overcome associated challenges and minimize
biases. WebRDS requires continual monitoring and cleaning
of data to screen suspicious participants. Such monitoring and
the need for quick responses can be challenging, particularly if
all communications and generation of referral codes is done
manually. However, WebRDS allowed for a faster rate of
recruitment at a lower average cost per participant than
traditional RDS. WebRDS increased the ease of informing the
target population about the study and is particularly useful for
recruiting populations, which aretraditionally difficult to access.
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Measures need to be in place to ensure the demographics of  desired target group their preferences. The experience of this
WebRDS match traditional RDS, which could be done by study doesnot just promote Facebook asarecruitment tool, but
purposive seed selection in both methods. Many other popular  is a cue to exploring social networking sites as a means of
socia networking sites exist that other population groups may — recruitment.

access in preference to Facebook and the key is to ask the
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Abstract

Background: Direct-to-consumer genetic tests (DTC-GT) are easily purchased through the Internet, independent of a physician
referral or approval for testing, allowing the retrieval of genetic information outside the clinical context. There is a broad debate
about the testing validity, their impact on individual's, and what people know and perceive about them.

Objective:  The aim of this review was to collect evidence on DTC-GT from a comprehensive perspective that unravels the
complexity of the phenomenon.

Methods: A systematic search was carried out through PubMed, Web of Knowledge, and Embase, in addition to Google Scholar
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist with the key term
“Direct-to-consumer genetic test.”

Results: Inthefinal sample, 118 articles were identified. Articles were summarized in five categories according to their focus
on (1) knowledge of, attitude toward use of, and perception of DTC-GT (n=37), (2) the impact of genetic risk information on
users (n=37), (3) the opinion of health professionals (n=20), (4) the content of websites selling DTC-GT (n=16), and (5) the
scientific evidence and clinical utility of the tests (n=14). Most of the articles analyzed the attitude, knowledge, and perception
of DTC-GT, highlighting an interest in using DTC-GT, aong with the need for a health care professional to help interpret the
results. The articles investigating the content analysis of the websites selling these tests are in agreement that the information
provided by the companies about genetic testing is not completely comprehensive for the consumer. Given that risk information
can modify consumers’ health behavior, there are surprisingly few studies carried out on actual consumersand they do not confirm
the overall concerns on the possibleimpact of DTC-GT. Datafrom studiesthat investigate the quality of the tests offered confirm
that they are not informative, have little predictive power, and do not measure genetic risk appropriately.

Conclusions: The impact of DTC-GT on consumers health perceptions and behaviors is an emerging concern. However,
negative effects on consumers or health benefits have yet to be observed. Nevertheless, since the online market of DTC-GT is
expected to grow, it isimportant to remain aware of a possible impact.

(J Med I nternet Res 2015;17(12):€279) doi:10.2196/jmir.4378
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Introduction

“There’'s no gene for fate” This is a quote from the movie
“Gattaca,” a 1997 American science fiction film set in afuture
when one'slifeisdetermined by genetic engineering rather than
education or experience[1]. Thistheme expressed concern about
the negative effects of a genetic determinism foreseen in a
distant future. However, only afew years later, advertisements
such as “Your future health isin your genes,” [2] “Your DNA,
your personal health,” [3] or “ Diet and exercise matched to your
genes’ [4] started to appear on websites of commercial
companies offering direct-to-consumer genetic testing
(DTC-GT). There are even companies offering tests to find
genetic compatibility with a partner, presented as a key to
successful and long-1asting romantic relationships[5]. One can
imagine this scenario triggering a genetic determinism in
potential consumers, mainly because there is no involvement
from health professionals. The paradox is that, despite the fact
that predictive genetic tests are aready on the market, the
majority of such tests lack scientific evidence and a proven
clinical utility [6,7].

Over the past decade, the phenomenon of DTC-GT has
generated a huge debate among physicians, bioethicists, and
government bodies [8-12], and many recommendations are
available [13-15]. In November 2013, the US Food and Drug
Administration (FDA) ordered 23andMe, a provider of DTC
genomic services, to stop marketing health-rel ated genetic tests
due to the risk that false results could cause consumers to
undergo unnecessary health procedures [16]. However, there
are currently other online companies offering thiskind of service
[2-4,17].

The current evidence on the risks of DTC-GT is uncertain. To
our knowledge, there are three main systematic reviews on
specific aspectsrelated to DTC-GT [15,18,19]. Thesereviews,
carried out by the same group of authors, separately explored
the current position statements and recommendations on the
use of DTC-GT [15], along with the views and experiences of
consumers [18] and health professionals [19]. Analysis of
documents produced by professional or public organizations
[15] has caused great concern about potential harms for
consumers who might undergo DTC-GT. Considering the
difficulty in creating international standards that regulate the
online market, the authors underlined the need to promote an
agreement on a code of practice based on specific
recommendations that include appropriate education for health
professionals, aswell asthe guarantee of appropriate information
to consumers. But there are mixed views on the actual risks of
DTC-GT. With evidence that DTC-GT might actually increase
the demand for consultation and related screening or diagnostic
testing, some health professionalsrated GT as clinically useful
and a valuable opportunity for early screening [19].

There are two additional recent reviews on DTC-GT [20,21]
that explore this topic in general and conclude that, from the
consumer’s experience, there does not seem to be enough
evidence to qualify the risks of these tests. Yet, these two
reviews were not based on a systematic approach.

http://www.jmir.org/2015/12/e279/
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The objective of our review isto merge evidence on DTC-GT
from a more comprehensive perspective than the studies
mentioned above. In addition to identifying further literature
on the value of DTC-GT from the point of view of consumers
and health professionals, thisreview a so considersthe scientific
evidence and clinical utility of thistype of testing and the way
DTC-GT ismarketed from a health communi cations perspective.
The analysis of these last two aspects are essential to offering
amultifaceted framework for understanding the complexity of
DTC-GT as a phenomenon and informing directions for future
research and policy making in the field.

Methods

The systematic review was performed according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines[22] (see Multimedia Appendix 1).

Information Sources

The literature search covered the period up to October 2014.
The search was performed using €l ectronic databases (PubMed,
Web of Science, and Embase) and the Google search engine
tool, Google Scholar. On Google Scholar, we investigated all
the results obtained by the databases, but considered only the
first 500 results because the number of relevant articles declined
substantially after the first 300 results and because this search
enginedisplaysresultsby relevance using alink analysis system
or algorithms [23].

Search Strategies

We used “ Direct-to-consumer genetic test” as the key term for
each database and for Google Scholar. We scanned the reference
lists for relevant articles up to the second level, and we
considered the“related articles’ of relevant onesin the PubMed
database or Google Scholar when the paper was not present in
PubMed.

Study Selection and Eligibility Criteria

We included all articles relevant to the subject of the research
where the key term was anywhere in the text of the paper,
written in English, with the abstract and full text available. We
included only scientific articles, excluding popular articles
published in daily newspapers or weekly and monthly
magazines. Papers included articles associated with
health-related genetic tests available online and offered
direct-to-consumer. We selected only the articles reporting
original data, excluding those with speculative discussion about
the problem or citing data from other studies (ie, editorials,
|etters, comments, articles about regulation issues, and reviews).

Two investigators read the papers (LC and UG) and
independently assessed the potentia relevance of all
publications, identified during the database search, based on
the information provided in the titles and abstracts.
Disagreement was resolved by consensus.

After screening by titles and abstracts, the first author critically
reviewed the full texts of the remaining articles and extracted
the information required to perform the review. The
methodological quality of each study was assessed by 2 authors
(LC and EC) using the Kmet tool for evaluating quantitative
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and qualitative research [24]. A score of between 0 and 1 was
assigned to each paper based on a series of questionsrelated to
the type of study. Case studies and descriptive reports (a total
of 38 papers) were excluded from the eval uation. Disagreements

Figure 1. Flow diagram describing the study selection.
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were resolved through discussion among the authors until
consensus was reached. As shown in Figure 1, we identified
118 articlesthat fit the inclusion criteria.
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Of the 473 relevant articles selected, we included 118 studies
with original data (24.9%): 95 quantitative studies, 15 qualitative
studies, and eight case studies. These articleshave been divided
in five categories as shown in Figure 2: (1) knowledge and
attitude/perceptions to DTC-GT, (2) hedth professionas

http://www.jmir.org/2015/12/e279/

selling GT, (4) DTC-GT'simpact on users, and (5) evidence of
clinical utility and validity. Some articles with origina data
covered more than one of these subjects and were consequently
allocated to more than one group. For studies investigating
DTC-GT’s impact on users, we included studies investigating
both hypothetical situations (n=20) and actual situations (n=17).
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Figure 2. Research categories.

What are the knowledge and
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(37 studies)
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What are the knowledge and
opinion of health professionals?
(20 studies)

S

Direct-to-consumer genetic tests

/

What are the characteristics of
online sales companies?
(16 studies)

—

Are the tests offered clinically useful?
(14 studies)

What is the impact on users?
(37 studies)

Resear ch Categories

Public’'s Knowledge of and Attitude Toward
Direct-to-Consumer Genetic Testing

We selected atotal of 37 articles, of which four are qualitative
studies, investigating the public’s knowledge of and interest in
DTC-GT [25-28] (see Table 1 in Multimedia Appendix 2). Of
the 37 studies, 25 (68%) were carried out in the United States
[25-50] with 41% (15/37) registering more than 1000 subjects
[30-33,37,40,42,43,46,51-56]. The response rate was more than
60% in over half of the studies (16/30, 53%) where such data
were available [30,32,33,35,36,38,40,45,47,50,52,56-60]. In
general, the age range of participants was quite wide with a
mean age ranging from about 25-50 years. The education level
was high (college degree or more) for the majority of
participantsin al studies.

Overall, the level of awareness of DTC-GT was low, ranging
from 8% [33] to around 50% [37,43,45,57]. In two studies with
alarge number of subjects (morethan 4000) and aresponserate
of more than 60%, there was a very low level of knowledge of
DTC-GTs, specifically 13% [59] and 14% [32].

A total of 78% of subjects recruited in the study by Gollust et
a [34] were aware of personal genomics, but only 15% visited
aDTC-GT website. A large portion of women heard about GTs
(73%) in the study by Perez et a [47]. However, the sample
was small (84 women) and characterized by women at high risk
for breast cancer who may have been more aware of this subject.

In 4 studies [25,30,35,54], the participants expressed great
interest in GTs. In fact, 82% of subjectsrecruited at the Scripps
Transitional Science Institute reported that they would want to
know their disease risk [30]. However, as highlighted by the
authors, the sampl e was not representative of the general public
because it was largely made up of Institute employees and a
number of technology and biotechnology company empl oyees.
A large number of women indicated definite interest in GT
(77%) in the study by Graves et a [35], but they were women
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at moderate to high risk for breast cancer. Similarly, theinterest
in having GT to determine susceptibility to major depression
was higher in participants affected by a depressive disease than
those unaffected (71% vs 64%), athough not statistically
significant [25]. In another seven studies[27,42,43,55,57,59,60],
amoderate interest in GT (from 50-60%) was found. It should
be noted that 48% of respondentsin the Cherkaset al [59] study
were interested in GT if the test was free of charge. Similarly,
37% of asample of Canadian adults stated that they would pay
nothing for GTseveniif related to amanageable condition [53].
Only 5% were potentially interested at the current price (£250).
In several studies, fewer than 40% of participants expressed
favorable attitudes to GT [36,37,47,48,52,56,58].

Theinterestin GT seemed to increase only when theinformation
received was positive [49], when people felt they would regret
not taking the test [54] or, in the case of parents, when they
could learn about their child's decreased risks [50]. Survey
respondents who perceived greater threat from disease had
significantly greater behavioral intentionsto talk to their doctor
and search for more information about the test, even if it did
not affect their plans to take the test [61]. Additionally, when
people were informed about the risks of DTC testing, they
became less interested in getting GT [36]. At the sametime, it
was found that conscientiousness about the risk of GT, and not
neuroticism, led people to seek online information about
DTC-GT [46]. Web-based genomic information presented using
evidence-based communications made patients more favorable
to this type of testing [38].

The importance of having information about GT was also
supported by the need to refer to aphysician to interpret the test
results[34,41,43,56]. Nearly half (46%) of women recruited in
the Perez et a study [47] strongly agreed that it is more
appropriate for companies to target doctors to identify women
who may be at risk for carrying the breast cancer gene than
target all women through different types of media. Respondents
of alarge Australian survey [51] were not comfortable with
companiesoffering DTC-GT and were unlikely to order the test
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because it was perceived to be less regulated and accurate
compared with a test provided by a conventional medical
practitioner. Concerns about poor regulation of DTC-GT
companies and violation of privacy emerged from media
coverage of DTC-GT [26].

Among the reasonsfor favorable attitudesto GT were curiosity
[34,43,59] and interest in monitoring and improving health
[28,34,57,59]. University students in Switzerland reported the
contribution to scientific research as their main reason for
undergoing testing [55]. The availability of treatment was a
factor that motivated the respondents of a Canadian sample
population (61%), whereas curiosity had only a modest impact
on willingnessto pay for GT. Younger respondents were more
likely to cite curiosity as areason for testing [53].

I mpact of Direct-to-Consumer Genetic Testing on Users

Weretrieved atotal of 29 articles dealing with the consequence
of undergoing aDTC-GT, of which ninewere qualitative studies
[62-70] (see Table 2 in Multimedia Appendix 2). A qualitative
analysis was also included in the study of Vayena et a [71].
Furthermore, there were eight case studies [72-79]. As much
as 68% (25/37) of the studies, including case studies, were
carried out in the United States [32,43,63-66,70,73,75-79,
81-93]. Excluding case studies, nine studies investigated the
DTC-GT experience with people who actually purchased the
test [32,43,62,67-69,90,91,94]. In the other studies, participants
wereinvestigated only as potential consumers. Overall, themain
goal wasto evauate psychological reactions, behavioral effects,
and perception risk.

In 41% of studies (12/29) [32,43,62-68,70,71,90], the sample
size was very low (fewer than 100 subjects). There are some
exceptions: Kaufman et al [91] recruited 1048 subjects (but
with aresponse rate of only 33%) and Su et al [69]. Also, six
studies [81-83,85,86,93] referred to the same large sample
coming from the longitudina cohort study of 3639 adults
recruited from Scripps Health employees, employee family
members, and Scripps Health patients who purchased the GT
at adiscounted rate [30].

Regarding the impact of GT results on health behavior, alarge
proportion of participants expressed the intention to modify
lifestyle (eg, diet, exercise), both among actual customers [43]
and hypothetical ones[55,63,80], and amodest changein health
behavior was observed, particularly among people who
purchased aDTC-GT [67,91,94]. In the study by Francke et al
[90], 11 out of 16 women received information about being
positive for the breast cancer type 1 susceptibility gene mutation
(BRCA) from the DTC company. Although the number is
modest, three of them had risk-reducing oophorectomy and four
planned to. One had a mastectomy and three planned to. Five
declared they went to have breast exams and breast imaging
after getting their results.

No impact on potential user behavior was evidenced at the
3-month follow-up [93] or after a moderately longer period of
observation (1 year) [65,82,92]. No influence on DNA-based
dietary advicein personalized nutrition perception was observed
in arandomized control trial after 1 year of follow-up [95].
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Slightly more than half of the people who used a DTC-GT
discussed their resultswith a physician [43]. Similarly, 60% of
23andMe customers, who showed as mutation-positive, reported
sharing their results with their physician. Only 26% of the
mutation-negative customers shared their information with their
physician [90]. Increased physician utilization was found among
people who underwent DTC pharmacogenetic tests [83].

In general, the number of people who reported sharing test
resultswith aphysicianisquitelow (<30%), both among actual
users [32,67,91] and experimental ones [66,70,71,86], even
though most participants stated that they would (or might)
disclose to physicians when asked in the study by Wasson et al
[66]. After the 1-year follow-up, no changes were found in the
overal use of health care by those receiving personalized GT
results compared to those who were not tested [92].

Generally, the proportion of people worrying about their tests
results was also quite low. Fewer than 30% of DTC-GT
customers declared a change in health anxiety [94] or felt
anxious even if mutation-positive [90]. Furthermore, there was
no significant difference between baseline and foll ow-up anxiety
symptoms at 3 months [81,89] and 1 year [82,83,87] after
receiving test results. Bloss et al [81,82] found that greater
perceived seriousness and diminished perceived control over a
disease were associated with test-related distress and higher,
but not clinically significant, levels of anxiety [93]. In addition,
people who shared their test results with health care providers
were significantly less worried about being tested compared to
non-sharers (45% vs 53%, P=.01), but only a small percentage
(around 10%) were worried about learning of disease risk in
both groups. Nevertheless, great value was attributed to risk
information in 78% of sharers and 69% of non-sharers (P<.01)
[86].

Several studies showed no concern by all or a mgjority of
participants [55,63,65,71]. Concerns seemed to relate to the
type of results. For example, a significant increase in negative
effect was shown among individualswho learned that they were
susceptible to alcoholism [84]. However, the intentions for
alcohol consumption in the near future were not affected. In a
study by Gordon et al [70], 88% of participants reported feeling
reassured by these test results: indeed, they were encouraged
by learning of their negative test resultsand their low-risk factor.
Similar conclusions were found by Harris et a [62] who
analyzed storiestold by DTC-GT users. These participantseven
felt a sense of indifference toward the test results. On the
contrary, amost half of people who knew about a cancer risk
and 81% of people who learned about myocardial infarction
risk throughaDTC-GT wereworried about these di seases. After
1 year, there were no differences in being worried compared to
people who had not been tested [88].

People who did not interpret test results as deterministic on
health outcomes, or declared they understood the results, were
generaly not worried about them [63,70,87,89]. People who
were tested for four conditions perceived a higher risk than
those who were not tested; a large portion of them even
expressed concern about their diseaserisk. Thisdifferencewas,
however, not significant 1 year after receiving test results[88].
Only 10% of people interviewed in the study by Vayena [71]
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reported a seriousimpact on their health perception, 55% stated
some impact, and 35% affirmed no impact, while less than hal f
of these respondents reported having no concerns at all about
DTC testing. It should be noted that their primary reported
concerns regarded privacy issues.

In another context, it was interesting to find that many people
signed a petition to support unrestricted access to DTC-GT
stating al so the health care professional and government should
not be placed asintermediarieswhen purchasing DTC-GT [69].
The perception of having understood the test results was the
main reason for not utilizing the counseling service [82].
However, the evidence showed that the delivery of personal
genomic risk through a trained health professional resulted in
significantly higher comprehension compared to online delivery

(87].

An incorrect interpretation risk was found among people who
underwent DTC-GT [91], and the mgjority of DTC consumers
interviewed by McGuire et a [43] considered information
obtained from DTC-GT to beadiagnosisof amedical condition.
This evidence contrasts with other studies that revealed that
many peoplewere aware of thelow predictivevalue of DTC-GT
[67] or the fact that they report an average risk of disease [94].
The main reason for purchasing the GTs related to health, as
well asageneral curiosity about genetic make-up [43,62].

Case Studies

We retrieved seven studies reporting on patientswho purchased
a DTC-GT and one analyzing information from two reports
fromaDTC-GT company [73]. Except for two case studiesin
which DTC-GT were considered useful [77,78], all other case
studies underlined the importance of correctly understanding
and interpreting the results in order to avoid adverse
psychological consequences|[73,74,76], unnecessary preventive
measures [79], or the possibility of giving the genetic profile a
deterministic role [72]. This is particularly important when
people learn about their susceptibility to Alzheimer's disease
for which proven preventive strategies are till lacking. On the
basis of 2 subjectswho tested positive for Alzheimer’s, the need
to improve strategies for informed decision making was
discussed. For example, DTC-GT could provide amoredetailed
consent form and promote a mandatory pre-test conversation
with a genetic counselor. Thisis highly relevant for DTC-GT
as the health information provided by DTC companies seems
to be influenced by commercial loyalties and can therefore be
potentially misleading [74].

L earning about a genetic predisposition to curable diseases may
be beneficial, as was the case for a woman who learned from
her DTC-GT that shewas at high risk to develop breast cancer.
She felt empowered by prevention, although it was genetic
counseling that contributed to her facing and limiting her initial
anxiety [ 75]. The support of ahealth professional isalso crucial
when considering the risk of misinterpreting the test results
[73]. Another study reported the case of a 52-year-old man
whose test results implied that his obesity was genetically
predetermined and inevitable, but after appropriate lifestyle
modification he lost 32 kg, indicating the importance of
environmental factors [72]. In this context, Corpas [74]
highlighted the need to have psychological support in sharing
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results with family, an aspect that is not emphasized in the
DTC-GT process.

Health Professionals’ Point of View on
Direct-to-Consumer Genetic Testing

A total of 20 articles explored health professionals’ opinions of
DTC-GT as reported in Table 3 in Multimedia Appendix 2.
Two of these are qualitative studies [96,97]. Out of 20 studies,
14 were mainly conducted in the United States (70%)
[32,41,97-108]. Half of the surveys were implemented online
[32,41,98-101,107-110].

Four studiesrecruited more than 1000 subjects[32,102,108,111],
and five studies recruited more than 300 subjects
[52,98,101,105,107]. Almost half of the studies (44%) had a
response rate of around 40% [100-102,104,109,110,112] and
other 6 studies (38%) had aresponserate less than 20% [41,99,
103,105-107,111].

Theawarenessof DTC-GT among physicianswas high (around
90%) in three studies [41,100,110]. In other surveys of
physicians not specializing in genetics, fewer than 55% of
respondents were aware of DTC-GT [102,105,111,112]. In
general, the percentage of physicians who have discussed GT
results with a patient or have ordered a GT for a patient was
quite low. Sixteen percent of physicians recruited by Bernhardt
et al [98] ordered onetest aweek or more, and only 7% reported
having seen a DTC genetic risk assessment report. In five
surveys, fewer than 19% of physicians, both specializing in
genetics and not, reported having patients request genetic
consultations[32,99,105,107,108]. Forty-four percent of clinical
geneticistsfrom different European countries had been contacted
by at least one patient regarding DTC-GT services after
purchasing the test [110], and 46% of genetic counselors from
the United States had worked with patients who had initiated a
discussion of DTC-GTs: however, only 15% of the latter had
suggested them to their patients [101]. Forty-two percent of
primary care physicians enrolled in an online survey in the
United States had ordered aGT for a patient, and one third had
ordered them for themselves [100]. Only 0.5% of general
practitioners and 1% of clinical geneticists from Japan ordered
DTC-GT [111]. A large percentage of neurologists (74%) and
the 14% of psychiatrists recruited from the American Medical
Association ordered aGT for a patient [107].

Another interesting topic is how confident physicians are in
interpreting GT results. In the study by Bernhardt et al [98],
16% of primary care physicians declared themselvesto be“ very
confident,” along with 15% of family physicians in the study
by Powell et al [106] and only 7% of physicians specialized in
genetics from the study by Brett et a [109]. In a study on
nutrigenomics, health professionals reported a lack of
competency to provide information on nutritional genomics.
Inability to support a patient in managing genetic risk
information also emerged from interviews with 18 clinicians
providing genomic risk assessment services to their patients
[97]. The study by Salm et a [107] reported the need to have
moretraining ininterpreting GT results; although in the context
of predictive genomic testing, the United States has promising
training programs for genetic counselors [103].
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Health professionals' opinionsontheclinical utility of DTC-GT
were contrasting, and the percentage of thosewho werein favor
of these services was different among the studies. Giovanni et
al [99] found that 52% of health care providers described the
genetic test as clinically useful. The majority of respondents
(86%) mentioned usefulness in the context of breast cancer
susceptibility, in agreement with findings from Mainous et al
[102]. The latter also found that 30% of participants perceived
GT utility in detecting Alzheimer's disease and 25% of
participants for heart disease or diabetes. Half of genetic
counselors recruited by Hock et al [101] said that GT should
be limited to aclinical setting, 23% of the sample was neutral,
and 27% disagreed. Furthermore, 56% of the sample considered
a DTC-GT acceptable only with the provision of genetic
counseling, 31% were neutral, and 13% disagreed. In the study
by Bernhardt et a [98], physicians thought that genetic tests
would be helpful in managing patients; in particular, 70% felt
it would be useful with pharmacogenomics and 40% with
disease risk assessment. However, only one third of physicians
in both cases would order such testing for a patient. About 47%
stated that genetic testing would be helpful for patients,
motivating them to adopt healthy behaviors. Also, the clinicians
interviewed in a recent study [97] were enthusiastic about the
potential of GTs to enhance the personalized, preventive, and
wellness orientations of their clinical practices.

Inastudy conducted in Australia[109], the majority of genetic
health professionals did not consider DTC-GT useful for
individuals who want anonymous testing (54%), are driven by
curiosity (54%), or are geographically isolated (60%).
Forty-three percent of physiciansin the Powell et a [105] study
considered DTC-GT clinically useful. In a Greek study by Mai
et al [52], only 13% of medical practitioners were in favor of
DTC-GT. Similarly, 86% of clinical geneticists recruited from
28 European countries [110] considered it unacceptable to
provide a predictive test without face-to-face medical
supervision, and all respondents expressed the unacceptability
of offering DTC-GT for conditions neither treatable nor
preventable.

Ohata et a [111] carried out a survey on 1145 general
practitioners and 294 clinical geneticistsin Japan. Convenience
scored highest in both groups as the reason behind users
ordering DTC-GT, and general practitioners rated the benefits
of DTC-GT higher than clinical geneticists (score 2.54 vs 1.96
on a scale 1-4, 1=disagree). Among the risks, the concern for
understanding results scored highest in both groups (score >3).
Furthermore, rdliability of results and provision of
information/counseling were a source of concern greater in
clinical geneticists than general practitioners (score 3.13 and
3.78 vs 2.77 and 3.48 respectively).

Inastudy conducted in New Zealand [112], generd practitioners
who had not received training in genetics agreed that
convenience was a benefit, more than those with training (72%
vs 38%, P<.005). At the same time, misinterpreting results and
inadequate delivery of information were perceived to be the
greatest risks associated with DTC-GT by the majority of
respondents (around 90%). In general, only 19% agreed that
DTC-GT providesauseful serviceinthedelivery of health care,
and 26% agreed that results encourage patients to take
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responsibility for their health. Clinical validity of the test (25%)
and counseling (20%) were the most sel ected aspectsregarding
advertising regulation of DTC-GT.

In another study [108] dealing with GT in children, genetic
counselors appeared less prone to GT compared with
non-genetic physicians.

There was one study exploring the knowledge of and attitude
toward personal genomicson asmall group of medical students
enrolled in a human genetic course [104]. The percentage of
students who thought that genotyping information would be
useful to physicians and consumers decreased after the course
(32% post-course vs 63% pre-course and 52% vs 84%
respectively). The majority of students, both before and after
the course, expressed concerns about reliability and utility of
results. They agreed that tests needed interpretation (around
70%) and DTC companies had to provide genetic counseling
(71% pre- and 80% post-course).

More than 80% of physicians recruited by Powell et al [105]
expressed concerns about possible misinterpretation of test
results and increased anxiety in patients. Almost half of
physicians (neurobiologists and psychiatrists) surveyed by Salm
et a [107] thought that GT could cause psychological harm to
their patients and they could be exposed to possible insurance
discrimination. This was further confirmed in the study by
Bernhardt et al [99].

Uncertainty about clinical utility concerned the majority of
primary care physicians (around 60%) in the study of Haga et
al [100], with a recommendation for health care professionals
to act asintermediaries al so when discussing DTC nutrigenomic
tests [96].

Content of Websites Offering Direct-to-Consumer
Genetic Testing

A total of 16 articles were identified regarding issues and
marketing strategies rel ated to the type of information provided
by the DTC-GT websites (see Table 4 in Multimedia Appendix
2). The number of websites analyzed ranged from three [113]
to 38 [114].

Goddard et a [115] found 27 health-related DTC-GT distributor
websites and eval uated those that sold testsfor thrombosisrisk.
Liu et a [116] analyzed 46 websites, but only 20 of them
allowed consumersto order directly from the company. Sterling
et al [117] identified 64 organizations hosting websites
promoting nutrigenomic services, but only 29 offered or
promoted at-home testing.

Borry et a [118] and Howard et a [119] investigated online
companies focusing mainly on their policies in regard to GT
for minors. The former analyzed 29 companies obtained from
alist published by the Geneticsand Policy Center, and the latter
sent a questionnaire to 37 DTC-GT companies. Both studies
emphasized a lack of exhaustive information on the privacy
policy regarding minors, which is a deviation from the
professional guiddlinesonthisissue. Also, inarecent systematic
Internet search for DTC genomic services, limited information
on privacy policies was found [120]. This evidence contrasts
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with other studies that found the majority of sites selected
provided this information [115-117,121,122].

Most studies assessed the quality of information provided by
online GT companies through a content analysis of websites,
with afocus on the provision of genetic counseling, suggestion
for a physician’s consultation, and the description of risks,
benefits, and limitations of GTs.

In relation to online genetic counseling, Geransar et a [123]
showed that of the 24 online companies studied, 75%
recommended and arranged for counseling services. However,
only one-third of the companies directly provided counseling
services and just one of them provided a face-to-face format.
Half of the websites analyzed by Covolo et a [124] provided
thisservice pre- and/or post-test, with 20% offering this service
for an extra fee. In other cases, fewer than 39% of online
companies provided genetic counseling [114,119,121,125,126].
Pre-test counseling was rarely offered in studies conducted by
Hennen et a [114], Lachance et al [121], and Liu et al [116].
None of the 29 companies offering nutrigenomic services
examined by Sterling et al [117] provided genetic counseling.

Additionally, except for the websites analyzed by some studies
[115,123,124,127], very few companies suggested aphysician’'s
consultation [114,117,119,121,125]. Sometimes the GT sade
was accompanied by recommendations associated with disease
prevention or health improvement (eg, nutritional supplements).
Thistrend wasfound in the majority of websites (from 60-74%)
investigated by Lewis et al [122] and Singleton et al [127]. Of
64 websites promoting nutrigenomic services identified by
Sterling et al [117], 53% provided recommendationsfor dietary
intake or supplementation.

Genetic discrimination, emotional consequences, risk of
behavior changes, and confidentiality of test resultsare possible
risks associated with GT. In general, all studies that searched
for this information found that the risks were poorly cited,
ranging from about 20% [115,116,122,128] to about 30-36%
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of the websites [117,124,125,127]. Of the company websites
analyzed by Hennen et al [114], 47% provided information on
consequences and actions to be taken in the case of a positive
test result, and 37% in the case of a negative test result.

Clearly, the benefits of testing are described more than risks
[115-117,124,127,128]. In particul ar, empowerment over one’'s
health was highlighted by several authors [113,116,124,128].
Almost all of the sites identified by Lachance et a [121] and
Singleton et al [127] listed at |east one benefit to consumers by
undergoing testing. Three-quarters (76%) of websites analyzed
by Lachance et a [121] highlighted the fact that test results can
help inform consumers in making a health decision. In the
second study, prevention of the onset of a disease was the most
common benefit presented (96%). I nterestingly, 52% of websites
stressed the consumer’s ability to use the results to make
informed decisions. The concept of patient empowerment also
appeared in the Sterling et a [117] study. In fact, 73% (47/64)
of organizations analyzed mentioned that consumers could use
test resultsin their own diet and lifestyle decision making.

Over three-quarters (78%) of websites analyzed by Singleton
et al [127] and about half of the websites analyzed by L achance
et a [121] and Lewis et a [122] mentioned limitations of test.
None of the websites selling DTC-GT for thrombosis reported
limitations [115].

Very little information or scientific evidence was provided on
the clinical validity of tests [114-117,121-123,128]. Some
websites referred to alaboratory certification, such as Clinical
Laboratory Improvement Amendments (CLIA) standards, to
indicate legitimacy [114,115,117,120-122,124,128].

Scientific Evidence and Clinical Utility of
Direct-to-Consumer Genetic Testing

A total of 14 papers, including two reports from the US
Government Accountability Office (GAO) [11,129], question
the scientific quality, clinical validity, and utility of DTC-GT
(see Table 1). Thisissue was addressed in different ways.
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Table 1. List of articles on scientific evidence and clinical utility of direct-to-consumer genetic tests.

Author Aim of the study

Main findings

Adams, 2013 [130] To investigate the reliability and reproducibility of
DTC-GT by sending DNA samples to 2 popular
companies

Bloss, 2012 [131] To evaluate the relationship between DTC genomic
risk estimates and self-reported disease of individuals
who went on to purchase aDTC-GT

Buitendijk, 2014 [132] To explore the practicability and predictive value of
DTC tests from four companies for age-related
macular degeneration in 3 individuals

Imai, 2011 [133] To evaluate 3 DTC services and genomics service
and compare the test results obtained for the same
individual

Janssens, 2008 [7] To assess the scientific evidence supporting the pur-

ported gene-associationsfor genesincluded in genom-
ic profiles offered online

Johnson, 2010 [134] To survey potential notifiable variants on arrays used
in genome-wide association studiesand DTC genetic
services

Kalf, 2013 [135] To examineand compare the methods of 3 companies
offering DTC-GT

Kido, 2013 [136] To evaluatethe distributions of diseaserisk prediction
from three DTC companies using three Japanese
samples

Mihaescu, 2009 [137]  To investigate the extent to which updating of risk
predictions from commercial genome-wide scans
leads to reclassification of individuals from below
to above average disease risk or vice versataking
type 2 diabetes as an example

Ng, 2009 [138] To compare results of tests purchased fromtwo DTC
companies on 13 diseases for 5 individuas

Palomaki, 2013[139]  Toreview theevidence about theclinical and analytic
vaidity of type 2 diabetes genomic risk profiles
promulgated by DTC-GT companies

Swan, 2010 [140] To understand the variance in risk interpretation for
multigenic conditions among 5 genome-wide DTC
genomic companies

Kutz, 2006 [129] To eval uate the results of nutrigenetic tests purchased
from four DTC companiesfor 14 fictitious consumers
coming from two DNA samples

Kutz, 2010 [11] To compare results from 10 tests each purchased
from four DTC companieson 15 diseasesfor 5 indi-
viduals. To assess whether the tests provided any
medically useful information

DNA samples from 2 individuals were sent to both companies. For 5
of 14 health conditions for which both companiesreported relative risk
information, the results were conflicting. The significance of relative
risk changes was overemphasized, given that they were associated with
very small changesin absolute risk.

For 5 out of 15 total conditions studied, therisk estimates from the test
were significantly associated with self-reported family and/or personal
health history.

Predicted risks varied widely within each individual, and differences
between highest and lowest estimates for lifetime risk were up to 12-
fold. Within the same person, overall relative risks could be increased
as well as decreased, depending on which test was used. None may
represent the true disease risk.

The concordance rates between the services for single nucleotide
polymorphism (SNP) data were >99.6%. There were some marked
differencesin the relative disease risks assigned by the DTC services
due to different SNPs used to calculate risk for the same disease.

The seven companies investigated tested at least 69 polymorphismsin
56 genes. Of the 56 genestested, 24 were not reviewed in meta-analyses.
For the remaining 32 genes, they found 260 meta-analyses that exam-
ined 160 unique polymorphism-disease associations, of which only 60
were found to be statistically significant. However the associations
were modest.

They identified 298 specific targeted mutations, encompassing 56 dis-
orders. Only 88 out of 298 mutations could be identified as known
SNPs in genomic databases. Eighteen out of 88 SNPswere found in
commercialy available arrays.

Predicted risks differed substantially among the companies as a result
of differencesin the sets of SNPs selected and the average population
risks selected by the companies, and in the formulas used for the calcu-
lation of risks.

The overall prediction results were correlated with each other, but not
perfectly matched; less than one third mismatching of the opposite di-
rection occurred in 8 diseases of 22.

Atindividua level, 34% of 5297 participants switched between risk
categorieswhen riskswere updated from 1-18 polymorphismsand 29%
switched when age, sex, and body massindex were considered. Intotal,
39% of participants switched risk categories once and 11% switched
twice.

For seven diseases, 50% or less of the predictions of the two companies
agreed across 5 individuals.

The quality of evidence for analytic validity was inadequate. Clinical
vaidity ranged from inadequate to convincing for 30 variantsidentified
on five T2D genomic panels. Clinical utility evidence was inadequate.

Multigenic condition risk interpretation may vary between DTC genom-
ic services due to differences in the average lifetime risk assigned to
similar underlying populations, theloci and SNPs selected for analysis,
and the quantitative risk assignment methodol ogies used by DTC ge-
nomic companies.

All 14 results predicted risk of developing different medical conditions.
These predictions were similar for al the fictitious consumers, no
matter which DNA or lifestyle description they used. One of the four
companies gave contradictory results.

Each donor received risk predictions for the 15 diseases that varied
from company to company. Four of the five donorsreceived test results
that conflicted with their factua medical conditionsand family histories.
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Seven studies [11,129,130,132,133,136,138] focused on the
comparison of GT resultsfrom DTC companiesfor one or more
individuals. Thefirst study, executed by the GAO in 2006 [129],
evaluated the results of nutrigenetic tests purchased from four
DTC companies for 14 fictitious consumers with different
characteristics obtained from two DNA samples. Interestingly,
all 14 results predicted the risk of developing different medical
conditions. These predictionswere similar for al of thefictitious
consumers, no matter which DNA or lifestyle description was
used. Only one of the four companies gave contradictory results.

In a more recent report by GAO [11], 5 individua's purchased
10 tests manufactured by four different DTC companies. The
tests were specific to 15 diseases. The analysis found a large
variation in prediction risk from company to company. In
agreement with the GAO report, Ng et al [138] found a modest
concordance among the results (50% or less) from two DTC
companies on 13 diseases for 5 individuals.

Similarly, Imai et a [133] compared the relative common
disease risks obtained from three DTC-GT companies for the
same individual and found comparable results from the single
nucleotide polymorphism (SNP) analyses from different
companies. However, in a similar recent study [132], they also
pointed out a large variation in relative risks for some of the
diseases investigated, possibly due to different SNPs used to
calculate the same disease, the choice of the reference
population, and the risk calculation methodol ogy.

Bloss et a [131] compared the DTC genomic risk estimates
with self-reported disease from individuals who purchased a
GT. The risk estimates were significantly associated with
self-reported family or personal health history in only five out
of 15 conditions studied. Two studies [135,140] examined the
risk assessment of common diseasesin DTC-genomic services
and found that the predicted risks differed among the companies
due to different methodologies used, different loci, and SNPs
selected for analysis.

In an evaluation of type 2 diabetes risk prediction from
commercial companies offering genome-wide scanning [137],
it was shown that the individual risk prediction changed
depending on the number of polymorphisms used to calculate
the risk and characteristics of people (eg, age and gender). In
particular, 39% of 5297 individuals switched between risk
categories once and 11% switched twice. A study by Palomaki
et a [139] of type 2 diabetes, genomic risk profiles advertised
by DTC-GT companies highlighted alack of analytical validity
and clinical utility in the tests through the Evaluation of
Genomic Applications in Practice and Prevention Working
Group. This approach was established to support the
development of asystematic processfor ng the available
evidence for GT in clinical practice.

Other studies focused on the scientific evidence of genetic
polymorphisms used to estimate the disease risk by DTC
companies. In particular, Janssens et a [7] looked for
meta-analyses supporting 69 polymorphisms tested by seven
companies and found inconsequential scientific evidence.
Similarly, it was found that only 18 out of 88 SNPs identified
as known SNPsin genomic databases associated with a disease
were present in acommercially available test [139].
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Risk of Bias

The quality scores of the evidence reviewed ranged from
0.55-0.95. The mgjority of the studies that could be evaluated
(69/80, 86%) had a score >0.7 (data not shown). Overal, all
the studies are adequate in terms of methodological quality. The
bias that was mostly present was a selection bias due to the
recruitment of convenience population or a small sample size
that did not allow a generalization of the results.

Discussion

Principal Findings

This review summarized the scientific literature on DTC-GT
with acomprehensive view meant to unravel the complexity of
the DTC-GT market. Previous systematic reviews dealt with
this topic by focusing on certain aspects, particularly position
statements, policies and recommendations [15], user
perspectives [18], and health professionals’ perspectives [19].
This systematic review aimed to give an overall view of the
DTC-GT market to include studies that analyzed the content of
the websites offering these products, aswell as studies focused
on the scientific evidence and clinical utility of such tests. The
large number of reportsretrieved on thisissueindicates astrong
interest in the topic.

Thanks to the prevalence of the Internet over the past decade,
the availability of health-related products on a DTC basis has
become increasingly common. However, the fact that the
promotion of these products such as drugs [141] or nutritional
supplements [142] is comparable to the sale of any commaodity
is acause for concern.

In terms of marketing, we must discuss the results considering
the product, the offer, and the potential customers, in addition
to the opinion of health professionals as product experts.

The Product

Advances in genomic technology made GT available for both
monogenic disorders and common complex diseases, in addition
to nutrigenetic and pharmacogenetic tests. To date, the majority
of these tests have provided a poor predictive value, and the
assessment of the clinical validity and utility is still awork in
progress. However, many commercial companies have begun
to bring these tests to market. Their lack of scientific evidence
was confirmed by some studies focused particularly on
commercidly available GTs [7,134]. Overdl, all studies
comparing the results of GT of the same people from different
companies showed a modest concordance in risk predictions

and sometimes reported contrasting results
[11,129,130,132,133,136,138].
The Offer

In general, the studiesfocused on the content of websites selling
DTC-GT agree that these companies do not provide complete
information to the consumer. This emphasizes the poor quality
of information on the scientific evidence and clinical validity
to support the tests. It also highlightsthe lack of attention to the
risks related to the performance of the tests, genetic
discrimination, emotional consequences, behavior changes, and
confidentiality of test results. Furthermore, genetic counseling
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requirements were often missing. As with other sales-oriented
companies, these websites contain marketing strategies that
accentuate the benefits of the product. The benefits of testing
were described more than the risks, and the theme of patient
empowerment ishighly emphasized asagood reason for testing
[113,116,124,128]. The main emphasis on genes, without
consideration for environment, might lead consumers to
misinterpret test results, aswasfound by the magjority of studies
that addressed thisissue.

The Customer

Thirty-seven papers examined consumer knowledge of and
attitude toward DTC-GT,; likewise 37 papers discussed the
impact of thesetests on users. In general, it was confirmed that
consumers have an interest in DTC-GT and that their main
motivation is curiosity, as well as some interest in monitoring
and improving health.

It should be noted that interest is highest among employees of
biotechnology companies[30] or people at risk for cancer [35]
and other diseases [25]—not the genera public. Additionally,
study participants were highly educated.

Asfor the impact of DTC-GT on users, hine papers and eight
case studies were reviewed, in addition to those researched by
Goldsmith et a [18]. The research remains limited because it
evaluates the actual consequences of having aDTC test. Other
studies reported situations where participants were exposed to
mock reports about their genetic susceptibility or were asked
to voluntarily submit to testing for research purposes. It seems
that the feared negative consequences, such as psychological
impact or increased anxiety for consumers, were not confirmed.
Similarly, positive consequences, such as adoption of healthier
lifestyle behaviors, were not observed, athough a large
proportion of people expressed theintention to changelifestyles
[43,55,63,80].

Negative consequences may arise from misinterpretation of test
results, which is another aspect addressed by severa studies.
The majority of studies showed that participants did not have
particular difficulty understanding the test results. In fact, only
asmall number of people shared their results with a physician
and reported worry after receiving them. Yet, it was aso
determined that the presence of a professional provided better
interpretations of results compared to participants who received
results online [87]. Interestingly, incorrect interpretation of
results was confirmed in actual DTC-GT customers [43,91].

The Expert

We considered health professionals perspectives as expert
opinions, considering the strong recommendation for
involvement of a health professional in the order process and
interpretation of test results [143]. Compared to previous
systematic reviews [19], 12 additional articles were retrieved
that focused on health professionals' perspectives and the overall
scenario described by these authors were confirmed by our
findings. As stated by Goldsmith et a [19], the level of
awareness of DTC-GT remains inconsistent, even with three
studies [41,100,110] in which the majority of physicians are
aware of DTC-GT (but the sample size was 50 participants).
In addition, few respondents have had direct experience with
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DTC-GT. The overall opinionsregarding the utility of the tests
are contrasting. Some professionals are in favor of some GT
[99,101,102], while others considered it unacceptableto provide
a predictive genetic test without genetic counseling [110] and
were concerned about possible psychological harm [107],
misunderstanding of results, and insurance discrimination [98].
Understandably, clinical geneticists expressed more concerns
than general practitioners[107,110,111]. It should be noted that
few physicians considered themselves confident in interpreting
GT results and reported the need for more training
[97,106,107,109]. In fact, an increase in the incorporation of
instruction about application and technique in predictive
genomic testing was presented in a recent study [103].

As discussed by some authors [97,144], these concerns raise
the question of whether a non-geneticist physician involved in
the commercial distribution of GT is properly equipped to offer
test information to patients. So the presence of aphysician does
not guarantee the provision of adequate information. Thisisa
cause for concern considering the recent shift from selling tests
directly to the consumer to adirect-to-provider marketing model
[97,118,144].

Implications for Policy Making

We believe this review highlights the important aspects in
considering theregulation of DTC-GT from apalicy perspective.
More specifically, there are at least three main issuesto address
to improve DTC-GT for a better service for the public:

1. DTC-GT is currently advertised despite the minimal and
controversial nature of the supporting evidence. Here, more
research is needed to evaluate these products and to
eventually decide whether or not it is appropriate to market
them at all.

2. Asfor other DTC products, GT is advertised by means of
traditional strategies of persuasion generally used for
commercia products (eg, more emphasis on benefits than
on side effects). The rhetorical selling of DTC products
callsfor an enrichment of the guidelines for advertising of
health-related products. In particular, these guidelines need
to take into consideration the important literature from the
fields of rhetoric and persuasion that explain how
communication can be used to manipulate the beliefs and
attitudes of consumers. The marketing of DTC-GT cannot
be biased as it currently appears from the content analysis
of websites.

3. From an ethical point of view, the first question to answer
is whether, in light of the limitations in evidence and
communication, DTC-GT empowers consumers. |If
empowerment isvaluable becauseit islinked to autonomy,
does current DTC-GT contribute beneficially to the
development and application of autonomy? A second
guestion concernsthe fact that DTC-GT promotes products
whose social implications have not been properly addressed.
How does knowledge of self-assessed genetic risks
influence the life of consumers? Current marketing of GT
seems to be mainly interested in the advantages, as
advantages convince consumers to purchase. But
empowerment cannot be promoted separately from a full
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appraisal of the ethical aspects surrounding the delivery of
a specific type of information.

Overall, research and practice must collaborate toward policy
making in afield that is already open to the public despite its
serious pitfalls.

Limitations

Through a systematic approach we aimed to provide a
comprehensive look at the DTC-GT market in order to better
understand its actual impact on population. Although the number
of articlesretrieved isrelatively large, some limitations related
to studies design should be underlined. The majority of the
studies used a cross-sectional design. It isknown that response
rate as well as sample size and sample selection are critical
pointsin thiskind of design [145]. Considering the total of the
surveys investigating the awareness, use, and perceptions of
health professionals and consumers, only 9 studies
[30-33,40,52,56,59,81,92] out of 56 surveys (16%) (see
Multimedia Appendix 2) have a response rate of at least 50%
and alarge sample size (more than 1000 subjects).

Most of the subjects recruited were highly educated and
sometimes selection bias was present (eg, employees of health
and technology companies[81]). All these aspects mean a poor
representativeness of population [145]. Furthermore, few health
professionals and consumers had direct experience with
DTC-GT, so as previously argued [18,19], the responses of
participants based on hypothetical scenarios make it difficult
to draw conclusions about the actual impact of DTC-GT market.

Conclusions

Based on the evidence collected, it seems that DTC-GT is
neither beneficial nor detrimental to potential users. It should
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also be noted that the development of online companies is
rapidly changing, most likely due to pressure from government
agencies such asthe FDA. Some companies have a so changed
their delivery model to include the health profession in the order
process[143].

However, regardless of the large amount of data available on
this issue, the actual experiences of DTC-GT users are till
limited and this market is still in the early stages of distribution
to the genera public. Furthermore, some limitations on previous
studies must be addressed. For instance, the mgjority of studies
are characterized by people who do not represent the general
public (participants were often convenience samples), featuring
low sample size or limited response rate. Additionally, the
prospective studies typically employ relatively short-term
follow-up in the majority of the cases, not sufficient to evaluate
the impact of DTC-GT on behavioral changes.

Onthe other hand, it is unacceptable that online companies offer
GT lacking scientific evidence, no proven clinical utility, and
misleading marketing claims. As underscored by Janssens and
van Duijn [146], the expected benefits of whole genome
scanning may be larger when tests are targeted only to specific
at-risk populations, and not to populations-at-large, because of
the moderate predictive ability of these current tests.

According to global industry analysts, the global genetic testing
market is expected to reach more than US $230 million by 2018
[147]. Combined with the rapid decreasein biotechnol ogy costs,
thisrevenue stream will eventually allocate testing accessibility
to all socioeconomic classes. It isimportant, therefore, to remain
cautious and vigilant about this growing, influential health care
market.
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Abstract

Background: Patient portals have the potential to support self-management for chronic diseases and improve health outcomes.
With the rapid rise in adoption of patient portals spurred by meaningful use incentives among safety net health systems (a health
system or hospital providing a significant level of care to low-income, uninsured, and vulnerable populations), it isimportant to
understand the readiness and willingness of patients and caregivers in safety net settings to access their personal health records
online.

Objective: To explore patient and caregiver perspectives on online patient portal use beforeitsimplementation at San Francisco
General Hospital, a safety net hospital.

Methods: We conducted 16 in-depth interviews with chronic disease patients and caregivers who expressed interest in using
the Internet to manage their health. Discussions focused on health care experiences, technology use, and interest in using an online
portal to manage health tasks. We used open coding to categorize al the barriers and facilitators to portal use, followed by a
second round of coding that compared the categoriesto previously published findings. In secondary analyses, we also examined
specific barriers among 2 subgroups: those with limited health literacy and caregivers.

Results: We interviewed 11 patients and 5 caregivers. Patients were predominantly male (82%, 9/11) and African American
(45%, 5/11). All patients had been diagnosed with diabetes and the majority had limited health literacy (73%, 8/11). The majority
of caregivers were female (80%, 4/5), African American (60%, 3/5), caregivers of individuals with diabetes (60%, 3/5), and had
adequate health literacy (60%, 3/5). A total of 88% (14/16) of participants reported interest in using the portal after viewing a
prototype. Major perceived barriers included security concerns, lack of technical skillg/interest, and preference for in-person
communication. Facilitators to portal use included convenience, health monitoring, and improvements in patient-provider
communication. Participants with limited health literacy discussed more fundamental barriersto portal use, including challenges
with reading and typing, personal experience with online security breaches/viruses, and distrust of potential security measures.
Caregivers expressed high interest in portal use to support their roles in interpreting health information, advocating for quality
care, and managing health behaviors and medical care.

Conclusions:  Despite concerns about security, difficulty understanding medical information, and satisfaction with current

communication processes, respondents generally expressed enthusiasm about portal use. Our findings suggest a strong need for
training and support to assist vulnerable patients with portal registration and use, particularly those with limited health literacy.
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Efforts to encourage portal use among vulnerable patients should directly address health literacy and security/privacy issues and

support access for caregivers.

(J Med Internet Res 2015;17(12):€275) doi:10.2196/jmir.4847

KEYWORDS

personal health records; electronic health records; chronic disease; caregivers; health literacy; safety-net providers

Introduction

Methods

Over the past few decades, there has been a surge in the use of
electronic health records (EHRS) in the United States, spurred
by the Hedth Information Technology for Economic and
Clinical Health (HITECH) Act [1] “Meaningful Use” financial
incentive program [2]. As Meaningful Use has moved into its
fourth year, its incentives have promoted the rapid uptake of
online patient portal s by health systems nationwide[3], allowing
patients to access laboratory test results, view visit summaries,
and email their providers. Patient portals have been touted as a
way to support self-management for chronic diseases by
promoting disease awareness and knowledge, self-efficacy, and
improvements in health behaviors and communication [4-9].
Early evidence aso linked portal use to better outcomes such
asrisk factor control for diabetes[10,11].

Despite the potential of portalsto promote patient engagement
and improve self-management [12], there is evidence that not
all patient subgroups use portals similarly. Among integrated
health care systems with well-established portas, there is
consistent evidence that racial/ethnic minorities and patients
with lower income, education, and health literacy are
significantly less likely to use available porta websites
[10,13-19]. Although some studies tried to elucidate general
barriers to portal use, such as computer/Internet access,
attitudes/preferences, awareness, and security/privacy of
information [5,7,13,20], few studies to date have reported on
health literacy asabarrier to portal use and interpretation [14,21]
and none have reported specific barriersamong individual swith
limited health literacy. Moreover, caregivers—although
recognized as increasingly important in the care of those with
chronic illness [22]—have often been left out of studies
examining portal useto date.

A safety net hospital or health system provides a significant
level of care to low-income, uninsured, and vulnerable
populations. Although there have been early adopters in the
field [23,24], the use of online patient portals is new territory
for many safety net health systems because many have just
completed implementation of their EHRs. In 2012, 40% of
community clinics and health centers in California reported at
least a basic EHR system [25] and even fewer had provided
patients accessto their personal health record information online.
Given the potential for portals to improve self-management, it
isimportant to assess the readiness and willingness of patients
and caregiversto access personal health recordsonlinein safety
net settings—especially because patient interest ishigh [26,27].

In this qualitative study, we sought to elucidate the barriers and
facilitators to use of a patient portal in anticipation of portal
implementation in an urban, safety net primary care clinic.

http://www.jmir.org/2015/12/e275/

Research Setting

The study was conducted at San Francisco General Hospital
(SFGH), a safety net hospital in the San Francisco Health
Network system. From December 2013 to September 2014, we
recruited participants to gain a pool of individuals with awide
range of health knowledge and engagement. Recruitment sites
included (1) the General Medicine Clinic (GMC), a primary
care clinic serving more than 6500 patients, most of whom are
uninsured (32%) or on Medicaid (39%); (2) a diabetes support
group led by diabetes nurses; and (3) a diabetes education class
that GMC patients were referred to at the hospital. GMC began
exclusively using an EHR in June of 2013. At the time of the
interviews, the SFGH-wide patient portal was not yet launched;
rollout was scheduled for early 2015.

Sampling Procedure

We recruited patients through an electronic query of patients
with upcoming clinic or diabetes group appointments. To recruit
participantsidentified as having upcoming clinic appointments,
study staff approached potential participants before or after their
appointments, explained the study, and recruited interested
participants. To recruit participants identified as being enrolled
in group sessions, study staff attended the sessions, described
the study to the group, and recruited interested participants.
Caregivers, defined as someone playing a role in the
management of a patient’s health other than the patient or the
medical provider, wererecruited by provider referral of someone
who attended medical visits with or communicated with a
provider on behalf of a patient. Participants were eligible for
the study if they were (1) English-speaking, (2) not cognitively
impaired, and (3) diagnosed with a chronic disease or the
caregiver of such apatient. We focused on patientswith chronic
illnesses because portal use may be particularly useful in
supporting ongoing self-management. We included only
participants who expressed some interest in using the Internet
overal to manage their health care, unless accompanied by a
caregiver who expressed such interest, because we felt that this
represented a realistic sample of individuals who would be
potentially interested in and able to use the porta when it
launched.

Data Collection Procedure

During recruitment, we administered a short questionnaire to
gather information on demographics (age, race/ethnicity,
gender); diagnosis of achronic disease (heart disease, diabetes,
high blood pressure, heart failure, asthma/chronic obstructive
pulmonary disease [COPD], and/or chronic kidney disease);
interest in using the Internet to manage health care at SFGH
(high, some, none, or don’t know/need more information); and
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frequency of current Internet use (daily, weekly, monthly or
less, or none). Finally, we administered a previously validated
one-item health literacy scale regarding how confident
participants were filling out medical forms on their own (not at
all, alittle bit, somewhat, quite a bit, extremely) [28] because
this has been shown to be predictive of portal usein our previous
guantitative work [14]. We classified participants noting any
lack of confidencein filling out forms as having limited health
literacy.

We conducted semi-structured in-depth interviews with 11
patients and 5 caregivers, two of which were dyad interviews
with both a patient and his or her respective caregiver
(Multimedia Appendix 1, Interview Guide). Although the
interviews included discussion of current health status, health
behaviors, and health care utilization, emphasis was placed on
prior use of the Internet and specific interest in the use of a
patient portal website for health management, informed by the
Theory of Acceptance and Use of Technology [29,30]. To
provide a visual example of a patient portal interface,
participants were shown screenshots of a sample patient portal
interface on paper, including the log-in, test results, and visit
summary features. Participants were asked to state whether they
thought they would use the portal websitein their own care and
what features of the portal website were of most interest to them.
Caregivers were asked to discuss the potential impact proxy
accessto apatient’s persona health records would have on their
role. The interviews were transcribed and deidentified before
analysis.

Data Analysis

Using data from the questionnaires, we summarized the
participant demographics and Internet and portal use responses.

Authors CL and LT read the interview transcripts in their
entirety before independently analyzing them. We used an
interpretive description approach [31,32] to anadyze the
transcripts, using inductive and deductive coding techniques.
Coding was done using Atlas.ti 7 software [33]. First, we used
inductive open coding to identify all emerging themes and
subthemes that participants mentioned during the discussions
[34,35]. To assure quality of the analysis and to uphold the
constant comparison open coding approach, CL and LT met
regularly to discuss the thematic findings. When there was
disagreement, US established agreement on codes. The entire
team reviewed and provided comments on the final codebook.

A main goal in this study was to determine if the barriers and
facilitators in our safety net setting were similar or different
from previously published literature on portal use in other
settings—the majority of which have been conducted in
integrated health care settings. For this reason, we recoded all
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the transcripts in a deductive manner to be able to determine if
the categories and severity of barriers and facilitators that
emerged from our analysis were comparable to previously
published work [5,13]. Study staff halted further enrollment in
the study after a consensus that thematic saturation had been
reached.

Because there was a clear indication of clustering of themes by
health literacy status, the transcripts were re-examined by
self-reported health literacy status in a secondary exploratory
analysis. Although we did not purposively sample for limited
health literacy status, wewere able to generate some hypotheses
for additional types of barriers for patients in this group. We
also examined the caregiver transcriptsindependently from the
patient interviews in asimilar exploratory fashion.

Finaly, we summarized basic usability and accessibility
comments as participants|ooked at screenshots of ahypothetical
portal website to understand how they might use the websitein
the future. Thisincluded identifying patients reporting interest
in using specific portal features.

Results

Enrollment

A total of 45 individuals were approached about the study. Of
those approached, 25 (56%) expressed interest in the study, 7
(16%0) declined citing lack of interest in computer use, and 13
(29%) declined due to unknown or other reasons (too busy,
uninterested in research). Of the 25 who expressed initia
interest, 3 subsequently could not be reached, 5 stated they were
too busy to schedule an interview, and 1 declined an interview
due to emerging health issues. We enrolled 16 participants in
the study before reaching thematic saturation.

Description of Sample

Participantsin the study were predominately male (10/16, 63%)
and ethnically diverse (50%, 8/16 African American; 19%, 3/16
Latino; 19%, 3/16 Asian or Pecific Islander; 13%, 2/16 white).
All patients in the sample were diagnosed with diabetes, 60%
(3/5) of caregivers cared for individuals with diabetes and 20%
(1/5) of caregivers cared for individuals with multiple chronic
conditions, including hypertension, heart disease, chronic kidney
disease, and COPD. The mean age of the sample was 56 years
(SD 11). Morethan half (10/16, 63%) of participants had limited
health literacy. Overall, participants reported high experience
and interest in Internet use: 56% (9/16) expressed high interest
inusing the Internet to manage their health care and 69% (11/16)
were daily users of the Internet. All but 2 participants reported
at least occasional Internet use (Table 1).
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Table 1. Participant demographics.
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Characteristic Overdll Patients Caregivers
n=16 n=11 n=5

Age (years), mean (SD) 56 (11) 57 (8) 52 (16)
Gender, n (%)

Male 10 (63) 9(82) 1(20)

Female 6 (38) 2(18) 4(80)
Race/Ethnicity, n (%)

Black or African American 8 (50) 5 (45) 3(60)

Hispanic/Latino 3(19) 3(27) 0(0)

Asian or Pacific Islander 3(19) 2(18) 1(20)

White or Caucasian 2(13) 1(9) 1(20)
Role, n (%)

Patient 11 (69) 11 (100) N/A

Caregiver 5(31) N/A 5 (100)
Health literacy status, n (%)

Limited 10 (63) 8(73) 2(40)

Adequate 6(38) 3(27) 3(60)
Interest in using Internet to manage health, n (%)

High 9 (56) 5 (45) 4(80)

Some 4(25) 3(27) 1(20)

None 3(19) 2(18) 0(0)

Don't know 1(6) 1(9 0(0)
Frequency of Internet use, n (%)

Daily 11 (69) 7 (64) 4(80)

Weekly 2(13) 1(9) 1(20)

Every 2-3 Weeks 1(6) 1(9 0(0)

Never 2(13) 2(18) 0(0)
Internet access, n (%)

Personal computer 13(82) 9(82) 4 (80)

Persona mobile phone 10 (63) 5 (45) 5 (100)

Computer in public setting 2(13) 2(18) 0(0)

Major Categories

Overdll, the 5 major categories characterizing the barriers and
facilitators for portal use were similar to the previously
published research on thistopic: (1) computer or Internet access,
(2) technological skills and interest, (3) security and privacy of
information, (4) patient-provider relationship, and (5) chronic
ilIness self-management.

The secondary analysisby health literacy status showed amuch
higher prevalence of barriersfor participantswith limited health
literacy within several of these categories. These findings are
highlighted subsequently.

http://www.jmir.org/2015/12/e275/
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Computer or Internet Access

Overall, the mgjority of participants reported having consistent
and easy access to a persona compuiter, tablet, or phone. All
participants but one owned a computer or mobile device with
Internet access. Two participants accessed the Internet solely
using a mobile device or tablet, whereas 2 participants with
limited health literacy reported accessing a computer or the
Internet in public areas, such asalibrary, classroom, or through
afriend:

| go to the library sometimes or a friend’s house or
something there, or when | get with the tutor or
something and they' re teaching me something, they' I
teach me on their computer or stuff like that. [Male
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patient, age 56-60 years, Hispanic/L atino, with limited
health literacy]

Inaddition, 2 individualswith limited health literacy expressed
concerns about the affordability of the Internet, particularly
concerning the cost of mobile data:

| don't have a camera phone. Plus, | don't have
$35.00 that happens to be the monthly fee. [Male
patient, age 51-55 years, Asian or Pacific Islander,
with limited health literacy]

Technological Skillsand I nterest

Although we required some interest in technology in order to
enter the study, there was a wide spectrum of technological
proficiency, from very limited experience using computers to
formal schooling in computer-related fields. Although 3
participants mentioned age as a limiting factor in being able to
keep up with the “new generation” of technology use, overall,
participants reported using the computer and Internet for a
variety of tasks, including communication with friends and
family, research, banking, and shopping. Although the majority
of participants with adequate health literacy had advanced
knowledge of computers, all participants with limited health
literacy described their skill levels as being potentially limiting
with respect to using a portal:

[My doctor] knows that I’'m into computers. I'm a
major in computers so [using the portal] is up my
alley. [Malepatient, age 41-45 years, Asian or Pecific
Islander, with adeguate health literacy]

Yes, [ sending an email] would teach me how to type
and all that. [Patient, age 46-50 years, African
American, with limited health literacy]

Although some difficulties reflected issues of cognitive
overload, such as difficulty remembering passwords, others
represented a lack of basic computer skills. Five participants
reported comfort using passwords, but expressed that it was
often difficult to remember them, exacerbated by the
requirement of websites to change passwords at specific
intervals. One participant with limited health literacy also
reported  difficulty creating passwords, particularly
understanding the requirementsthat websitesimpose to promote
password security, and expressed confusion about the
regquirement to create your own password:

That’s another thing because you got to have so many

words and letters. You know, characters, so how do

you distinguish that? | mean you say characters, are

they letters?...Where do you get that at? Where do

you get the password at? [Male caregiver, age 56-60

years, African American, with limited health literacy]
Another participant expressed hesitancy using any websitesthat
require a username and password, preferring to complete
transactions such as shopping and banking in-person or over
the phone:

Usually when | get to those, | don't log in...it won't
let mein, | won't get on it. [Male patient, age 56-60
years, Hispanic/Latino, with limited health literacy]
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Security and Privacy of Information

Most participants expressed concern about their heath
information being onling, athough there was nuanced
understanding of both the benefits and risks of accessing
information online. More specifically, 7 participants noted the
vulnerability of online systems to hackers:

You hear so many instances where information has
been compromised. | mean, the military can be
compromised. [Male patient, age 56-60 years, African
American, with limited health literacy]
Participants were also concerned about the confidentiality of
their health information, particularly sensitive diagnoses and
medications. At the sametime, 4 participantswere unconcerned
about security breaches. Participants believed that their personal
information was already publicly available through online
searches. In addition, they expressed that hackers would find
little value in their persona information because they felt
unimportant or lacked employment for which the leak of
sensitiveinformation would be athreat. Despite concerns about
security, 2 participants noted a trust in the ability of a
complicated password to improve the security of the
hypothetical portal:

| guess for me, more secure is to give a special
password. One key. One key to keep it confidential
to go in. [Mae patient, age 56-60 years,
Hispanic/Latino, with limited health literacy]
Two participants with limited health literacy described past
experiences with computer viruses or information breaches,
contributing to their current concerns about online security:

Hackers getting [into] everything...| had to change
banks because...they had everything—my name and
address—my mom’smaiden name. [Male patient, age
56-60 years, Hispanic/Latino, with limited health
literacy]
In addition, they described their distrust of potential security
measures, including the ability of researchers and industry
members to access their health information:

Regardless of what a person says that this site is
secured and all that, | just don't believe it...It's not
only hospitals but pharmaceutical and every
researcher will tap into my information. That’s the
thing that | worry about. [Male patient, age 51-55
years, Asian or Pacific Islander, with limited health

literacy]
Patient-Provider Relationship

All but one participant noted the benefits of portal use, mainly
the option to securely message their provider to get answersto
guestions not requiring avisit. Five participants al so discussed
how accessing their personal health records would improve the
effectiveness of their in-person visits. Participants with adequate
health literacy possessed amore advanced understanding about
how improving transparency and knowledge about their health
could improve visits by alowing them to ask their providers
more specific questions about their diet, exercise, medication,
and other management topics:
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When you go to a visit, you can ask more specific
questions. You can say, “ | looked at my labs, and |
saw that my A1C was dah, dah, dah” | know that
that represents the fact that | have not been as good
with my management as | should be. [Male patient,
age 61-65 years, African American, with adequate
health literacy]

However, 4 participants emphasized the value of in-person
communication and did not want online secure messaging to
diminish or interfere with ongoing in-person communication
with their providers. They expressed concern over technology
replacing their health care providers:

| wouldn’t want anything like...I" ve seen those things

on television where they got the doctor and you see

the doctor on the computer screen and stuff. Is that

kind of like what you' retalking about? [Male patient,

age 56-60 years, Hispanic/L atino, with limited health

literacy]
Some participants believed providerswould havetimeto interact
with them viathe portal, especially through secure messaging.
Onthe other hand, 6 participants, including 5 with limited health
literacy, were more skeptical, noting past instances in which
they had tried to email their providersto no avail:

Everything is now computer, so yes they would have
time. When they’re sitting right there looking at your
chart on the computer, that's their time they email
about the patient. [Femal e caregiver, age 51-55 years,
African American, with adequate health literacy]
W, unless I’ m missing something very basic, email
just doesn’t seem to work...it's like it goes into this
pot. [Mae patient, age 61-65 years, African
American, with limited health literacy]

Chronic IlIness Self-Management

All participants expressed positive statements about the portal
in relation to their health management, including coordination
of care and health promotion. For diabetes patients, the option
to view past test results was noted as being particularly useful
in tracking progress and adjusting health behaviors, such asdiet
and exercise:

Particularly things like the lab would be
good...because then you could not fool yourself. You
would have your regular [glucometer] record and
your quarterly A1C record to compare so you could
see the connection and also give the physician the
same ability. [Male patient, age 61-65 years, African
American, with adequate health literacy]
Ten participants noted that using a portal would save them time
in managing their health. In addition, patientsfelt that using the
portal would promote patient-driven communication by
improving the ability to seek medical advice in between visits
on topics including medication side effects, test results,
symptoms, and new treatments seen in the media.

[If] I had a consultation with my pharmacist and
they're telling me of the side effects to watch out with
some medications I’'m taking...[and] | have one of
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those side effects, | might discussit with a doctor on
email. That would be really helpful. [Female patient,
age 46-50 years, white, with limited health literacy]

Three participantswith limited health literacy were particularly
enthusiasti c about the option to check their future appointments
online, noting past instances where they had missed
appointments because they had forgotten or hadn’t received the
proper notification:

Because sometimes they don’t get [the appointment
reminder] out on time, so they end up at the last
minute sending it out or something, and then [you]
find out you had an appointment. [Male patient, age
56-60 years, Hispanic/Latino, with limited health
literacy]

Strong Interest Among Caregivers

Of the 5 caregivers in our sample, 4 were female; 2 were
romantic partners, 2 were children of a patient, and 1 was an
in-home professional caregiver. All major themes were similar
among caregivers and patients, but interest in using the portal
seemed stronger among the few caregivers in our sample,
primarily because they were already highly engaged in health
care management tasks. In the dyad interviews with patients
and caregivers, there was no hesitancy among patients to share
their personal health records with their caregivers. It was clear
that caregivers in this study aready played a strong role in
communicating with providers and portals would be a logical
extension of their role. The majority of caregivers that we
interviewed were already informally in contact with apatient’s
provider viaindividual email accounts (ie, not through a portal
website) and spoke of their experience positively. Caregivers
also noted the importance of their role asinterpreters of health
information:

I think he would be looking at [the portal] with me
but he just doesn’t understand so | would just have
to relay the message. [Female caregiver for parent,
age 21-25 years, Asian or Pacific Islander, with
adequate hedlth literacy]

In addition, caregivers described their role as advocates in the
care of patients, particularly in advocating that patients not miss
out on critical in-person visits as aresult of the portal:

I would like [Patient] to go have his visit with the
doctor and he loves coming to the doctor and seeing
his doctors. Do not take that away. [Female in-home
supportive service caregiver, age 51-55 years, African
American, with adequate health literacy]

Caregivers al so discussed the potential for portal useto improve
their ability to monitor and promote improvements in health
behavior.

To be able to monitor him even better ‘ cause now |
cangoonthere, | canlook, | can seetheresults, show
him what it's saying in case he forgets, and let him
know, this is what you should do. You need to stop
doing this and do this. [Female caregiver for parent,
age 56-60 years, African American, with adequate
health literacy]
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Caregiversdiscussed using the patient portal both independently
and in tandem with patients through the patient’s account. As
opposed to creating a separate proxy account, one caregiver
noted that she would create an account for her parent, which
she and a sibling would both use to access the portal :

I’'m probably going to make my dad one [portal
account] and stuff like that...I'll teach my brother.

Textbox 1. Perceptions of hypothetical portal example.

Tieu et a

[Female caregiver for parent, age 21-25 years, Asian
or Pacific Islander, with adequate health literacy]

Portal Usability

After viewing hypothetical portal screenshots, participants
expressed some challenges with the medical terminology and
lack of language-appropriate information, but thought the portal
layout was otherwise straightforward and comprehensive
(Textbox 1).

Weaknesses
1. Difficulty understanding portal content

Yes, and then the lab result, even though | won't understand most of it. [Mal e patient, age 41-45 years, Asian or Pacific
Islander, with adequate health literacy]

Probably to see a blood test result. | wouldn’t really—unless somebody explained it, | wouldn’'t know what | was
looking at, really. It’slike diagnosing your car, tellsyou all this stuff but then you don’t know what it is. | got so much
stuff. [Male patient, age 56-60 years, Hispanic/Latino, with limited health literacy]

2. Language access or limited English proficiency

Isthere any other options like other languages that you can kind of change the message to? Like not permanently but
let’sjust say that day, if | teach my dad how to go online and he can look up for himself, like that day when he go on,
can he click a certain button that’s not that hard for himto change it, let’s say to Viethamese. [Female caregiver for
parent, age 21-25 years, Asian or Pacific |slander, with adequate health literacy]

To be honest with you, unlessit’s something interesting to go into that health thing, then | would go. For example, if
that's in my language, | would go. [Male patient, age 51-55 years, Asian or Pacific Islander, with limited health

literacy]
Strengths

1. Hypothetical portal simple and clear

Pacific |slander, with adequate health literacy]

Yes. It's much easier than when | was in school. That portal was awful. [Male patient, age 41-45 years, Asian or

W it seems really self-explanatory. It's like really basic, just all right there. | can’t think of anything to add to it.
[Female patient, age 46-50 years, white, with limited health literacy]

Interest in Portal Use

After seeing the exampl e screenshots of the future patient portal,
88% (14/16) of participants reported a willingness to use the
future portal website to manage their health care. Looking at
specific features, there was highest interest in accessing
laboratory results (81%, 13/16), appointments (81%, 13/16),
and visit summaries (81%, 13/16).

Discussion

Principal Findings

Among a diverse group of patients and caregivers in a safety
net clinic, we identified significant barriers to portal use,
including concerns about security and privacy, limited
technological proficiency, and a desire to preserve in-person
aspects of existing patient-provider relationships—most often
among patients with limited health literacy. Recruiting only
those who expressed at least some interest in using the Internet
for health management, our findings are likely conservative in
that they represent some of the more engaged patients within
our safety net health care system. The magjority of participants
in our study were African American and male, characteristics

http://www.jmir.org/2015/12/e275/

which have both been associated with lower portal use
[13,14,17,26,36]. Nevertheless, it isimportant to note therewas
overall enthusiasm among these parti cipants about the potential
of a patient portal to improve aspects of health monitoring,
patient-provider relationships, and caregiver burden. This is
consistent with interest [21,26,27] and benefits described among
low-income patientsin past studies [5,21,27].

Theoverall categoriesof barriersto portal usein our study were
consistent with previous studies: concerns about security [5,37],
difficulty understanding medical information [5,21], the desire
to preserve verbal communication and in-person contact
[5,20,38], and the burden of portal use on clinician workloads
[5]. However, because our sample included predominantly
patients with limited health literacy, our findings uncovered
more pronounced aspects of these barriersin safety net settings,
such as access to computers in public settings; negative past
experiences with technology, including security breaches and
viruses; and a lack of more rudimentary computer skills. In
particular, a distrust of potential security measures to prevent
access of persona health information by hackers, researchers,
and others unauthorized by the patient may hinder patient portal
use among safety net patients. Thisis consistent with past studies
indicating that individuals with limited health literacy are less
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likely to sign onto aportal website[14,39], use portal messaging
functions [39], identify blood sugar test results as out of range
[19], and contact a provider to discuss abnormal test results
from an online portal [19]. Public computer use coupled with
relatively widespread security concerns may be particularly
relevant to address among patients with lower socioeconomic
status, especially because previous studies have suggested that
only aminority of ageneral patient popul ation express hesitancy
to use portals because of security [37,40]. Past research has
shown that older, low-income patients desire assistance in
interpreting their personal health information [41]. Our findings
show that health literacy is a major barrier among younger
populations within the safety net as well.

Although our sample of caregivers was small (limiting our
ability to make strong inference), our findings also imply that
there is a potential supportive role for caregivers to facilitate
portal usein asafety net setting. Particularly for patientslacking
adequate health literacy, English proficiency, and/or the
technological know-how or interest to access and interpret their
personal health information, thereis potential for caregiversto
use patient portals to improve their ability to interpret health
information, coordinate care, and assist with medical decision
making [22]. Past studies have found high interest among
patients in sharing their personal health information with
caregivers [42,43] and among caregivers in accessing patient
health information through health technology such as portals
[44,45]. Caregivers in our study expanded on the utility of
having accessto patient health information to describe adeeper
role in caregiving, noting their role as interpreters of this
information, guides in decision making and behavior change,
and advocatesin ensuring quality of care. Our findingsillustrate
the need for safety net health systems implementing patient
portals to address caregiver needs—including strategies for
formal proxy processes for patients to officially grant others
access to their portal account as well as awareness of informal
sharing of username/passwords between family members that
is also likely to occur. Because the caregivers in our sample
were aready highly involved in health care management tasks,
further research is needed to understand perspectives on the
levelsof caregiver accessto persona healthinformation [40,42].

Limitations

Because our small study examined the in-depth perspectives of
patients receiving care from one urban safety net hospital, our
findings are likely not generalizable to patients receiving care
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from larger health systems or networks. Furthermore, because
our eigibility criteriarequired participantsto speak English and
express at least some interest in using the Internet to manage
their health, our findings may not be generalizableto those with
limited English proficiency or needing even more basic
computer or technology training. Finaly, our study did not
incorporate perspectives on the actual usahility of alive portal
website. Instead, we focused on gaining in-depth information
about the barriers and facilitatorsto portal usein advance of its
rollout to support a patient-centered approach to implementing
our portal system-wide within the San Francisco Health
Network.

Conclusions

Our findings indicate that interest in using patient portals may
not always match the technological proficiency of more
vulnerable patients. Thisindicates a need for safety net health
systems or other social service providers (eg, library, adult
literacy classes) to provide training not only in portal use, but
also in equipping patients with the basic computer and health
literacy to effectively use aportal. To address patient concerns,
it isimportant for health care systems implementing portalsto
assess the potential effects of the replacement of in-person or
verbal communication resulting from portal use and establish
high levels of online security.

From a national perspective, our findings suggest that
widespread EHR and portal implementation may be hindered
by patient engagement challengesin the coming years, especialy
with respect to health literacy and language proficiency status.
Although incentives to promote meaningful use have been
successful at driving headth systems to implement health
information technology, these standards do not guarantee that
safety net heath systems will adopt the newest or most
accessible technologies on the market [46,47] or that patient
portals will be accessible or useful to al patients, especially
those who may face additiona limitations in literacy and
technology experience. Addressing hedlth literacy and other
barriers may best be achieved through patient-centered
approaches to the adoption of health information technology at
the planning, implementation, and evaluation stages [49]. If
implemented with patient perspectivesin mind, patient portals
have the potential to be a convenient and effective way to
improve self-management and quality of care for patients and
caregiversreceiving care from safety net settings.
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Abstract

Background: Personally controlled health management systems (PCHMS), which may include a personal health record (PHR),
health management tools, and information resources, have been advocated as a next-generation technology to improve health
behaviors and outcomes. There have been successful trials of PCHM Sin various health settings. However, thereis mixed evidence
for whether consumers will use these systems over the long term and whether they ultimately lead to improved health outcomes
and behaviors.

Objective: The aim wasto test whether use of a PCHM S by consumers can increase the uptake or updating of awritten asthma
action plan (AAP) among adults with asthma.

Methods: A 12-month parallel 2-group randomized controlled trial was conducted. Participantsliving with asthmawere recruited
nationally in Australia between April and August 2013, and randomized 1:1 to either the PCHM S group or control group (online
static educational content). The primary outcome measure was possession of an up-to-date written AAP poststudy. Secondary
measuresincluded (1) utilizing the AAP; (2) planned or unplanned visitsto ahealth care professional for asthma-related concerns;
(3) severe asthma exacerbation, inadequately controlled asthma, or worsening of asthmathat required a change in treatment; and
(4) number of dayslost from work or study due to asthma. Ancillary analyses examined reasons for adoption or nonadoption of
the intervention. Outcome measures were collected by online questionnaire prestudy, monthly, and poststudy.

Results: A total of 330 eligible participants were randomized into 1 of 2 arms (intervention: n=154; control: n=176). Accessto
the PCHMS was not associated with a significant difference in any of the primary or secondary outcomes. Most participants
(80.5%, 124/154) did not access the intervention or accessed it only once.

Conclusions: Despite the intervention being effective in other preventive care settings, system use was negligible and outcome
changes were not seen as a result. Consumers must perceive the need for assistance with a task and assign priority to the task
supported by the eHealth intervention. Additionally, the cost of adopting theintervention (eg, additional effort, time spent learning
the new system) must be lower than the benefit. Otherwise, thereis high risk consumers will not adopt the eHealth intervention.

Trial Registration: Australian New Zeadland Clinical Trials Registry (ANZCTR): ACTRN12612000716864;

https.//www.anzctr.org.au/Trial/Registration/Trial Review.aspx?d=362714 (Archived by WebCite® at
http://www.webcitation.org/6dMV 6hg4A)

http://www.jmir.org/2015/12/e283/ JMed Internet Res 2015 | vol. 17 | iss. 12 [e283 | p.122
(page number not for citation purposes)


mailto:annie.lau@mq.edu.au
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

(J Med Internet Res 2015;17(12):€283) doi:10.2196/jmir.4734

Lauetd

KEYWORDS

asthma; self-management; personal health record; personally controlled health management system; eHealth; Internet; intervention;

adult

Introduction

Personally controlled health management systems (PCHMS),
which may include a personal health record (PHR), health
management tools, and information resources, have been
advocated as a next-generation technology to improve health
behaviors and outcomes [1]. Trials of PCHMS have been
undertaken in various health settings, including in vitro
fertilization [2], hypertension [3], diabetes [4,5], influenza
vaccination [6,7], sexually transmitted infection [8], medication
accuracy [9], breast cancer management [10], and physical and
emotional well-being [11,12]. However, thereis mixed evidence
for whether consumers will use these systems over the long
term and whether they ultimately lead to improved health
outcomes and behaviors [2-7,9-12].

Lack of engagement in digital interventions is a common
phenomenon [13,14] and the reasons for adoption or
nonadoption remain underreported. An early analysis of the
reasons that led to the abandonment of a national PHR in the
United Kingdom concluded that unless asystem aligned closely
with people’s attitudes, practices, information needs, and
preexisting health services, then the risk it will not be adopted
issubstantial [15]. More recent analyses suggest that for chronic
illnesses, PCHMS work best when there is a feedback loop
between monitoring in the PHR and behaviors that could be
self-managed by a consumer [16].

In this study, we examine how effective a PCHMS is in
encouraging adultswith achronic condition—asthma—to obtain
a written asthma action plan (AAP) from their primary care
practitioner over a 12-month period. We also explored the
reasons that underlay the adoption or nonadoption of the
intervention.

Asthma and the Written Asthma Action Plan

Asthmaisachronic condition[17,18]. The prevalence of asthma
is significant; worldwide, the number of people suffering from
asthma is approximately 300 million [17]. According to a
Cochrane review, one of the most efficient tools that patients
can useto managetheir asthmaisawritten AAP[19]. The AAP
isaset of instructions prepared with a health care professional
that helps recognize signs that asthma is worsening, indicates
which medication to use, or provides nonmedication strategies
to keep asthma under control [20]. Written AAPs are
individualized documentsthat must be updated (eg, once ayear)
by aclinician to match the evolution of theindividual’s asthma
condition [20].

When properly used, written AAPs are associated with fewer
visitsto the emergency department with an asthmaexacerbation,
fewer hospital admissions, better lung function, and an overall
improvement of asthma symptoms [19]. Although having an
up-to-date AAP is highly recommended, written AAPs are
widely underused among adults; only 1 in 5 patients actually

http://www.jmir.org/2015/12/e283/

possess an up-to-date and usable AAP [21,22]. Most initiatives
to improve the uptake of the written AAP have been targeted
at health care professionals. Few have targeted patients.

This randomized controlled trial (RCT) is designed to test
whether a PCHMSS, tailored to help adults with asthma, would
increasetheir rate of obtaining or updating awritten AAP from
a health care professional and whether this would lead to an
improvement in asthma control.

Hypotheses

Compared to participants allocated to the control group (ie,
static online educational page), we hypothesized that those using
aPCHMS are

1. Morelikely to obtain or update awritten AAP;

2. More likely to make planned visits to a hedth care
professional for asthma;

3. Less likely to make unplanned visits to a health care
professional for asthma; and

4. Lesslikely to experience (1) severe asthma exacerbation,
(2) inadequately controlled asthma, (3) worsening of asthma
that requires a change in treatment, or (4) days lost from
work or study due to asthma.

Methods

Details on participants, recruitment strategy, intervention
description, data collection, ethical considerations, and study
procedure are described in the study protocol [23]. Utilization
of AAP was defined by participant self-report to the questions
“During the study, when you experienced an asthma
exacerbation, did you use your written asthma action plan?’
and “How often did you use your AAP during the study?’

Trial Design

Inthisparallel 2-arm RCT, participantswere stratified by gender
and level of asthma severity (intermittent vs persistent), and
randomized 1:1 to have immediate access to the PCHMS or to
control.

Participant recruitment took place between April and August
2013. All individuals who expressed an interest were assessed
with a 5-minute online €ligibility questionnaire. Eligible
individuals were then invited to complete a 10- to 15-minute
prestudy questionnaire. Participants in both arms continued to
receive usual carefrom their health services and were surveyed
monthly for asthma symptoms, asthma exacerbation, asthma
control, and other competing priorities, and followed up with
a 10- to 15-minute poststudy questionnaire between April and
June 2014.

Participants and Setting

Eligible participantswere adults (aged 18 years and older) living
in Australia diagnosed with asthma, who had at least monthly
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access to the Internet and email, and had sufficient English
language skills.

Control Group

On completion of the prestudy questionnaire, participants who
had been randomly allocated to the control arm were redirected
to a static webpage with links to patient websites (eg, the
Asthma Foundation, Healthinsite, myDR) that provided
educational information on asthma. They were advised that they
would be contacted to complete monthly surveysto dlicit their
asthma status during the study and would receive a follow-up
guestionnaire on conclusion of the study.

I ntervention Group

Full details of the Healthy.me Web-based PCHM S are described
elsewhere [11,12,23]. During the study, Healthy.me provided
participants with evidence-based information about asthma, the
importance of awritten AAPR, and ways of obtaining aplan from
a health care professional. Additionally, participants received
monthly email reminders about the various interactive features
of Healthy.me (eg, forum, poll, PHR).

An expert steering group was formed to tailor educational
content for patientswith asthmaand to customize theinteractive
features of Heathy.me to deliver this content over the 12
months. Three asthma “journeys’ were developed, providing
evidence-based material to consumers about the written AAP.
A usability study with 10 individuals was conducted and all
major usability issues associated with the content and the
intervention were addressed before commencing the study.

Theoretical Framework of the I ntervention

A review of online interventions found that those built on a
theoretical framework demonstrated greater efficacy [24]. The
Health Belief Model (HBM) [25], a prominent model of
behavioral change, was used to guide the design of the 3 asthma
journeys. More details are available in Multimedia Appendix
1.

There are strong theoretical reasons why the PCHM S features
drive behavioral change:

1. Theonline appointment booking service, embedded within
health service information descriptions, allows consumers
to turn information into action in keeping with the “cue to
action” elements of the HBM [25].

2. Social features (eg, polls and forums), which allow
individual sto connect with others and observe social norms
on health behaviors, are designed according to principles
of socia cognitive theory [26].

3. PHRs, which facilitate self-management and self-awareness,
are related to the principle of increasing self-efficacy.

4. Thejourney model, which alows stages of change described
in a step-by-step manner, is congruent with the Theory of
Transtheoretical Change [27].

AnalysisMethod

All primary, secondary, and ancillary analyses are outlined in
the published protocol [23]. Sample size calculation and
expected effect size are also documented in the protocol [23].
No major changes from the protocol were introduced during

http://www.jmir.org/2015/12/e283/
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study execution. Statistical significancewasdefined asaP value
of less than .05 (2-sided test). Effect sizes are reported with
95% confidence intervals. Data were analyzed using SPSS
version 20.

Primary Analysis

The intention-to-treat principle was followed in the primary
analysis. Missing values were managed by the last observation
carried forward (L OCF) imputation procedure [28]. The Pearson
chi-square test was used to identify any significant difference
between the proportion of participants in the control and
intervention groups who reported having obtained (or updated)
awritten AAP during the study.

Binary logistic regression was employed to adjust for potential
confounding factors or differences in baseline characteristics
that were expected to be predictive of the outcome, including
age, gender, past possession of awritten AAP, smoking status,
medications used for asthma, and past visits to a health care
professional for asthma concerns [29].

Secondary Analyses

A complete case analysis of secondary outcomes was also
conducted using the data of those who compl eted the poststudy
guestionnaire and the Pearson chi-sguare test to identify any
significant difference between intervention and control groups.

A comparison was made of the proportion of patients in the
intervention and control groups who reported experiencing at
least one of the following episodes during the study:

1 Severe asthma exacerbation (as indicated in the Official
American Thoracic Society/European Respiratory Society
Statement on Asthma Control and Exacerbations) [30];

2. Inadequate asthma control (as measured by Asthma Control
Questionnaire [ACQ)] score of >1.5 in that month) [31];

3. Worsening of asthma that required treatment changes (as
measured by a decrease in ACQ score of >0.5 between 2
consecutive months) [32]; and

4. Missing one or more days from work or study due to
asthma.

Ancillary Analyses

Ancillary analyses were conducted to examine reasons for
adoption or nonadoption of the intervention. These were
conducted using the data of those who compl eted the poststudy
guestionnaire or at least one monthly questionnaire. Participant
engagement with theintervention was measured viasystem logs
and their perception of the intervention was measured by the
Technology Acceptance Model (TAM) instrument [33].
Outcome measures included reasons for obtaining (or not
obtaining) a written AAPR, participant competing priorities,
responses to TAM, and usage of the PCHMS. All measures
were reported using descriptive statistics and illustrated with
written feedback collected in the poststudy questionnaires. Any
recurring patterns or themes reported were emergent from the
written feedback from participants. Participant quotes were
reported with no alterations.
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in August 2013 and follow-up conducted between April and

Participant Recruitment, Flow, and Exclusions

Recruitment was conducted over aperiod of 5 months between
April and August 2013, during which 485 participants were

June 2014. In all, 330 participants were assessed eligible and
randomized (intervention:
participantswith available datawere excluded from the analyses.
No harm or unintended effects were reported by participants

n=154; control: n=176). No

during the study.

assessed for eligibility (Figure 1). Recruitment was complete

Figure 1. Participant flowchart.

Assessed for eligibility (n=485)

Enrolment

Allocation

Follow-up

Analysis

N

Excluded (n=155)

Younger than 18 years (n=10)
Mot living in Australia (n=25)
No access to the Internet (n=7)

y

v

MNever heen diagnosed with
asthma (n=34)

Other (n=43)
Discontinued registration
(n=30)

Randomized (N=330) via block randomization

Allocated to control (n=176)
Static online educational page

Allocated to Intervention (n=154)

Healthy.me

Lost to follow-up (n=79)
*Discontinued participation (n=6)
*Discontinued self-reporting (n=73)

*Discontinued participation (n=14)
*Discontinued self-reporting (n=84)

Lost to follow-up (n=98)

Analyzed
176 primary analysis
97 secondary analysis

Analyzed
154 primary analysis
56 secondary analysis
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Baseline Data

Basdline characteristics were similar for all alocated
participants, participants lost to follow-up, and remaining
participants (Table 1). The majority of participantswerefemale
(control: 79.5%, 140/176; intervention: 80.5%, 124/154), in
their late thirties/ early forties (control: mean 39, SD 13 years;
intervention: mean 40, SD 14 years), and were very familiar
with the Internet and socia networking sites such as Facebook

Lauetd

and Twitter. Asthma-related characteristics, such as smoking
status, use of asthma medication, and contact with health care
professional for asthma in the past 12 months, were similar to
ratesidentified in anational survey of adults with asthma[22].
However, their rate of possessing a written AAP was higher
than the national rate (this study: 38.8%, 128/330 vs Australian
Centre for Asthma Monitoring: 21.3% [22]). For those with a
written AAP at prestudy, 75.8% (97/128) could not recall when
they last obtained or updated it.

Table 1. Baseline characteristics of al participants and those lost to follow-up.

Baseline characteristic All participants Participants lost to follow-up Remaining participants
Control (n=176) Intervention Control (n=79) Intervention Control (n=97) Intervention

(n=154) (n=98) (n=56)

Female, n (%) 140 (79.5) 124 (80.5) 59 (75) 80 (82) 81 (84) 44 (79)

Age (years), mean (SD) 39 (13) 40 (14) 37(12) 36 (12) 41 (14) 46 (14)

Has written AAP (before 71(40.3) 57 (37.0) 28 (35) 37(398) 43 (44) 20 (36)

study), n (%)

Visited health care profes- 142 (80.7) 133 (86.4) 71 (90) 83 (85) 71(73) 50 (89)

sional for asthmain past 12

months, n (%)

Smoking status, n (%) 16 (9.1) 13(8.4) 10 (17) 12 (12) 6 (6) 1(2

Preventer useinthepast 12 87 (49.4) 78 (50.6) 34 (43) 49 (50) 53 (54) 29 (52)

months, n (%)?

Reliever useinthepast 12 169 (96.0) 149 (96.8) 76 (96) 93 (95) 93 (96) 56 (100)

months, n (%)b

Symptom controller usein 7 (4.0) 7(4.5) 4(5) 5(5) 33 24

the past 12 months, n (%)°

Visit social networking sites 131 (74.4) 99 (64.3) 67 (85) 66 (67) 64 (66) 33(59)

(eg, Facebook, Twitter) sev-

erd timesaday, n (%)

Never used the Internetto 4 (2.3) 8(5.2) 2(3) 6 (6) 2(2) 24

find health information, n
(%)

@ Preventer use: Flixotide, Pulmicort, Qvar, Alvesco, Leukotriene, Singulair, Cromones, Intal, Tilade, Xolair (Omalizumab).

b Reliever use: Ventolin, Asmol, Epag, Airomir, Bricanyl, Atrovent.
¢ Symptom controller use: Serevent, Oxis, Fovadile.

Numbers Analyzed

Analyses of the primary outcome (possession of awritten AAP
at poststudy) was conducted by intention-to-treat using the data
of all 330 allocated participants and the 153 participants who
completed the poststudy questionnaire.

We did not apply the intention-to-treat principle to secondary
and ancillary outcomes due to the availability of data for
analyses. Analyses of secondary outcomesrelating to use of the
AAP and visits to a health care professional were conducted
using the data of 153 participants who completed the poststudy
guestionnaire. Other study outcomes (ie, asthma exacerbation,

http://www.jmir.org/2015/12/e283/

asthma control, worsening of asthma, and loss days from work
or study) were conducted using the data of 242 participantswho
completed at least one monthly questionnaire.

Analysis of Primary Outcome

Analysis of the primary outcome is outlined in Table 2 (more
details in Multimedia Appendix 2). There were no significant
differencesin the proportion of participantswho reported having
awritten AAP poststudy between the intervention and control

groups (al participants: x21:0.6, P=.43; dl participants with
imputation method: x?,=0.4, P=.52; remaining participants at
study end: x%=0.9, P=.36).
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Table 2. Analysisof primary outcome by study group (for all participants and remaining participants).
Analysis n Has written AAP (poststudy) Has written AAP (poststudy L OCF?)
n (%) 2 P n (%) 21 P
All participants 0.6 43 0.4 .52
Control 176  38(22) 66 (38)
Intervention 154  27(18) 64 (42)
Remaining participants
Control 97  38(39) 0.9 .36
Intervention 56 27 (48)

8L OCF: last observation carried forward (imputation method to address missing data).

Binary logistic regression was adjusted for differences in
baseline characteristics and potential confounding factors that
might influence the primary outcome measure. Only one
independent variable made astatistically significant contribution
to the regression model: possession of written AAP at prestudy

(x222:299.6, P<.001). Allocationto theintervention group (OR
0.43, 95% CI 0.15-1.23) did not contribute a significant effect

to the proportion of participants possessing a written AAP at
poststudy.

Analysis of Secondary Outcomes

Analyses of secondary outcomes are presented in Table 3 (more
detailsin Multimedia Appendix 2). There were no statistically
significant differencesin the proportion of participants between
the control and intervention groupsfor any secondary outcome.

Table 3. Analyses of secondary outcomes by study group (for remaining participants).

Anaysis Participants, n (%) X2 1 P
Control Intervention
Completed poststudy questionnaire (control: n=97; intervention: n=56)
Used AAP more than once during study 20 (21) 11 (20) 0.02 .89
Visited health care professional for nonemergency asthma 58 (60) 36 (64) 0.1 71
Visited health care professional for emergency/urgent asthma 42 (43) 24 (43) 0.003 .96
Visited emergency department for emergency/unplanned asthma 15 (15) 10 (18) 0.03 .88
Visited GP or respiratory physician for emergency/unplanned asthma 35(36) 20 (36) 0.002 .96
Completed =1 monthly questionnaire (control: n=145; intervention: n=97)
Severe asthma exacerbation at least once during study 62 (43) 35(36) 0.8 37
Asthmainadequately controlled at least once during study (as measured by 137 (94) 87 (90) 13 .25
ACQ score =21.5)
Worsening of asthmathat requires a change in treatment (as measured by 77 (53) 44 (45) 11 .29
adecrease of 0.5 in ACQ score between 2 consecutive months)
Lost days from work or school due to asthma during study 61 (42) 33(34) 13 .26

Ancillary Analyses

Reasonsfor Not Obtaining a Written Asthma Action
Plan

Participant reasons for not obtaining or updating awritten AAP
during the study are outlined in Table 4. Among control

http://www.jmir.org/2015/12/e283/

participants, the most frequently cited reason wastheir “lack of
awareness of the plan” (31%, 18/59). Whereas, the reason for
PCHMS participants was “none of the above’ (33%, 9/27),
which included other knowledge, motivation, or belief-related
reasons that were not anticipated (such as perceiving the plan
tobe“irrelevant,” lack of importance placed on asthma, or other
life and health priorities which competed for their attention).
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Table 4. Reasons for not obtaining/updating a written AAP by study group.?

Reasons Participants, n (%)

Control (n=59) Intervention (n=27)

Knowledge, mativation, or belief-related

| did not know about the existence of AAPs 18 (31) 8(30)
| do not believe that awritten AAP could be useful to me 10(17) 4 (15)
| lacked the motivation to get awritten AAP 9(15) 2(7)
| do not know where to get it 7(12) 1(4)
| think the written AAP could be difficult to use 2(3) 3(11)

Other reasons

| did not visit a doctor during the study 13(22) 6(22)

| lacked the time to get awritten AAP 10 (17) 2(7)

| simply forgot 9(15) 2(7)

It was inconvenient to get it 1(2 0
None of the above, please specifyb 12 (20) 9(33)

8 Participants could select more than one reason.

b Reasons such as perceiving the plan to be “irrelevant,” lack of importance placed on asthma, or other life and health priorities which competed for
their attention.

For those who provided further explanation in the poststudy
questionnaires, a variety of reasons for not obtaining (or
updating) awritten AAP were offered.

symptoms of asthma. [Participant ID 80; accessed
PCHMS: once]

Discouragement by health care professionals:

Participantsfeeling comfortable with averbal plan or their own

! > It's never been offered by doctor. [Participant ID 74;
experience in self-management:

accessed PCHMS: zero times)

Doctor told me not to bother. [Participant ID 3;
accessed PCHMS: zero times)

Competing priorities experienced during the study:

My doctor and | have discussed this in detail. No
written plan required. [Participant ID 13; accessed
PCHMS: once]

I am familiar with the steps in a written plan and
follow these principles; however, | don’t require an
actual hard copy of one, as | am confident in my
self-management. Also, the last doctor who tried to
force one upon me did not even try to understand my
asthma or lifestyle, rather insulting merude [rudely]
and thinking that a generic plan (that included
medicine that | do not respond to) was the only way
to go. I’'msure he was an exception, but I’ m honestly
fine with the way | manage my asthma, and when |
ask GPs about my medication, it's rare that there's
anything new going on. [Participant ID 70; accessed
PCHMS: once]

The poor experience they had with previouswritten plans/ past

health care professionals:

| really didn’t use it very much—not really enough
to comment. On a personal note, during the last 12
months, | have been going through a process of
appointments and getting my son diagnosed for autism
and then ongoing therapies/appointments. | also have
2 other children and am expecting a third plus
working part time so | have found adding this extra
facet into my life almost impossible. It certainly has
nothing against the resource. | have simply been too
busy to put the time in and for that | apologize.
[Participant ID 51; accessed PCHMS: once]

The lack of importance participants placed on asthma:
Complacency— should | know but having been

asthmatic all my life | don't give it the importance |
should. [Participant ID 1; accessed PCHMS: once]

| guess | always think it will never get worse...which
I know is wrong. [Participant ID 47; accessed
PCHMS: twice]

A belief that awritten AAPis“irrelevant” to their condition:

| got one a while ago and it was a tick and flick from
a drug company and | felt it was useless—gave me
nothing more than | know now. [Participant 1D 38;
accessed PCHMSS: once]

| have never received one for methough | ama severe

he is sick and ends up in hospital. But we have no
action plan for either of usfor what to do on a normal
day and we are feeling unwell with signs and

http://www.jmir.org/2015/12/e283/

asthma or someone quite young, it's probably great.
But for someone like mewho has had asthma for over
40 years, has an informal plan of what to do (ie, |
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know when | need to be on the preventative, what
causes it, when | need Ventolin, what to do if I'm
having too much Ventolin, etc), it's not very helpful.
[Participant ID 8; accessed PCHMS: twice]

| had one, but because my asthma triggers and
symptoms and signs change so often they quickly
become out of date. [Participant ID 21; accessed
PCHMS: twice]

Inadequacies of the intervention or asthma content:

Do | havetolog in? It would be better if access was
open. [Participant ID 41; accessed PCHMS: 4 times]

| already understand my asthma. | thought this might
contribute to that understanding, but | think it was
aimed at a much younger/newer to asthma
participant. [Participant ID 8; accessed PCHMS:
twice]

Competing Priorities on Health and Asthma

Participants in both groups were asked to report monthly on
their life priorities and theimportance they placed ontheir health
and asthma. On a scale from 1 to 10 (where 1 was highest
priority and 10 was|owest), participants on average rated health
moderately highly (control: mean 3.5, SD 1.9; intervention:
mean 3.3, SD 2.1). However, the priority they placed on asthma
was not as high (control: mean 4.3, SD 2.2; intervention: mean

Table 5. Usage frequency of Healthy.me (n=154 participants).
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3.8, SD 2.3). Infact, asthmawas often not a health issue reported
by participantsthat caused them the most concern on amonthly
basis.

The average number of life priorities reported by participants
was similar in both groups (control: mean 3.0, SD 1.3;
intervention: mean 2.7, SD 1.5). These priorities ranged from
issues related to work, family/relationship, and money. Health
was not always mentioned in thislist of priorities. On average,
participants reported approximately 2 health issues per month
(control: mean 1.9, SD 1.0; intervention: mean 1.5, SD 0.9).
These issues are related to a range of bodily systems (eg,
cardiovascular, muscul oskeletal, psychological, neurological)
and not only restricted to the respiratory system.

Usage and Perception of Healthy.me

Participant usage and perceptions of the Healthy.meintervention
are outlined in Tables 5 and 6. Most participants (80.5%,
124/154) did not accesstheintervention or accessed it only once
(Table 5). Only one person accessed the intervention 10 times
or more in this study (Table 5). Because only 30 participants
used the website more than once, there was insufficient usage
of the online features to make meaningful interpretation of their
efficacy. On the TAM scale of 1 (strongly disagree) to 7
(strongly agree), participants indicated, on average, a neutral
score (4.7-4.9) for the system’s perceived usefulness and a
neutral score for ease of use (4.8-4.9) (Table 6).

Usage frequency (times) Participants, n (%)
0 30(19.5)

1 94 (61.0)

2-5 27 (17.5)

6-10 2(13)

>10 1(0.6)

Table 6. Perception of the intervention as measured by the Technology Acceptance Model (n=56).2

Perception of intervention Mean (SD)
Per ceived ease of use”

Healthy.me was easy to use 49(15)

| find it was easy to get Healthy.me to do what | wanted it to do 4.8(1.4)

It was easy to become confident with using Healthy.me 49(1.4)
Per ceived usefulness

Managing my asthma through Healthy.me will be beneficial to me 4.7 (1.2)

The advantages of using Healthy.me to manage my asthmawill outweigh the disadvantages 49(1.2)

Overal, using Healthy.me will help me improve my asthmain general 48(1.2)

8 Participants were allocated to PCHM S and completed the poststudy questionnaire.
b ikert scale 1 to 7, where 1=strongly disagree, 4=neutral, 7=strongly agree.
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Discussion

Principal Findings

Access to the Healthy.me PCHMS did not improve the rate of
possession of written AAPs, planned visits to health services
for nonemergency asthmamanagement, asthma status, control,
or work and study productivity. These results are in stark
contrast to earlier trials of the same PCHMS, which showed
significant improvementsin outcomes associated with consumer
behavior change, including influenza vaccination [7] and
sexually transmitted infection screening [8]. The negative results
also occur in a context where intervention and study designs
werein accord with factorstypically associated with successful
uptake and efficacy of online consumer interventions.

High attrition rates are common in eHealth intervention studies
[14], with arecent systematic review revealing that completion
of protocol rates for depression sites ranged from 43% to 99%
[34]. Thisstudy suffered from moderateto high rates of attrition
intheintervention (64%) and control (45%) groups. A previous
study of Healthy.me did not experience this degree of attrition
[7]. However, that study was conducted in 20009, its duration
was shorter, and the mean participant age was 26.2 years
compared to 40 years among those all ocated to the intervention
inthis RCT [7].

Utilization and Benefit

In decision theoretic terms, the expected utility of any eHealth
intervention is a product of the utility or benefit of each
individua interaction with the system to the user and the number
of times the interaction takes place [35]. Systems that engage
their usersand, as aresult, are used frequently are theoretically
more likely to deliver benefit. Thisis reflected in the research
evidence, where consumer eHealth systems seem to demonstrate
aclear dose-response rel ationship between use and benefit [35].

In this trial, some participants suggested that they saw little
benefit in using the system, either because they or their health
professionals saw little valuein having an AAP, because asthma
management was not a major priority in their life compared to
other competing priorities, or that they have already devel oped
their own strategies to manage the condition and needed no
further assistance. Perhaps as suggested by some participants,
theintervention would be more helpful for those who are newly
diagnosed with asthma.

Comparison With Prior Work

A systematic review of PHRs used for chronic conditionsfound
that unless a system clearly assisted consumers in
self-management tasks, they were unlikely to be successful [36].
This benefit might come from tracking important parameters
to control an illness, such as blood pressure or glucose levels,
or by delivering feedback when changes to management are
needed. That review identified diabetes, hypertension, asthma,
HIV, fertility management, glaucoma, and hyperlipidemia as
having the most evidence for PHR benefit. However, only one
study inthat review actually included asthma patients and these
were grouped together with other patients who had diabetes or
hypertension [36]. The only outcome measure was patient
activation, and asthma patients represented only 7% of the
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sample, providing weak evidence of PHR benefit in asthma
management outcomes.

Recent systematic reviews concluded that although there is
evidence that some digital interventions are associated with
positive asthma self-management outcomes [37,38], most
interventions do not use behavioral change theory, clinical
guidelines, and/or assessment toolsto inform their design [37].
A Cochrane review on smartphone apps for asthma concluded
thereiscurrently lack of evidenceto adviseclinical practitioners,
policy makers, and the general public on ways to implement
theseinterventionsfor asthma self-management programs[39].
Relevant to the AAP, a theoretical model has proposed 4
elements that are essential in facilitating the “right” contexts
between patients and professionals, but few studies have used
all these elementsin their implementation [40].

Our own earlier trials of thisintervention focused on supporting
preventive health tasks. A trial aimed at encouraging influenza
vaccination demonstrated a significant doubling in vaccination
rates, most likely because the system alowed easy and
immediate access to booking a vaccination with aprimary care
center, for acondition where seasonality and acting in atimely
manner is important [7]. Similar benefits were demonstrated
when the system was targeted at increasing screening rates
among young adults for sexually transmitted infections, where
use of an online booking system may have additionally reduced
any sense of stigma associated with making a decision to act

(8].
L essonsLearned

Although thelack of uptake of eHealth interventionsisawidely
known phenomenon [13-15], the literature on negative findings
in this field is still scarce. Our study provides a number of
lessons:

1. Consumers must perceive the need for assistance with a
task. Even though the research evidence clearly
demonstratesthe value of an AAP, itslow level of adoption
inthe population and the commentary received in this study
suggeststhat at least some adults with asthma either do not
agree or have yet to be convinced.

2. Consumers must assign priority to the tasks supported by
the intervention. Participants in this study assigned a low
priority to their asthma management compared with other
life priorities. The mean age of participants in this study
was 40 and most reported living with multiple competing
priorities (eg, work commitment, lack of time) and other
health concerns (eg, multimorbidity).

3. Thecost of adoption of the intervention must be lower than
the benefit. Our PCHM Swas a stand-alone system that did
not integrate into other apps participants might already have
been using, such asdiariesand social media. It consequently
required additional effort to use. A substantial number of
participants were recruited via a Facebook social network
related to asthma and used Facebook several times a day.
These individuals may have had higher expectations of the
intervention regarding the degree of system integration,
content, social network size, and the overall “polish” of the
system.
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4. QOutcome measures must be relevant to consumers and
providers. Although the primary outcome used in this
RCT—possession of an up-to-date written AAP—is an
indicator of recommended care for asthma [41], it is
essential to consider how relevant and important the
outcome measure is to both consumers and providers.
Although there is evidence supporting the efficacy of the
written AAP, there is possibly the misconception that it is
only useful for those newly diagnosed with asthma. Perhaps
there needs to be more emphasis on uncovering how
relevant an outcome measure is to both consumers and
providers before attempts are made to influence behavior
change.

Implications for Consumer eHealth Design

Design for Attrition

Although current evidence advocates the importance of having
a theoretical basis to direct behavioral changes, it is equaly
important to consider whether such theories can be used to
minimize participant attrition. For example, identifying early
on those who are truly uninterested and focus instead on those
who are likely to continue could potentially reduce participant
attrition [14]. Perhapsall interventions should be designed with
a plan to minimize participant dropout before commencing
participant recruitment.

Design for | mplementation

Studies have confirmed once again that implementation uptake
is often the biggest challenge in any eHealth project, both for
consumers and clinicians. Trials that focus on implementation
of asthmainterventionsare emerging in clinical settings[42,43].
Yet, implementation strategiesthat consider consumer settings,
their comorbidities, and their competing demands are lacking.
Understanding how these consumer factors affect the uptake of
an intervention is important. A recent review on digital
interventions for asthma concluded patient perspectives are
often largely ignored [ 38]. Perhapsthe next generation of digital
intervention  should  incorporate  consumer-clinician
implementation strategies at the core of every digital
intervention design.

Design for Context

Rather than attempting to “ perfect” the design of an intervention
to exist on its own, interventions should be designed for the
context. When designing an intervention for consumers and
patients, it is important to identify early on whether the
intervention should focus on task support or on belief change.
Moreover, research should focus on how we can design
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consumer eHealth interventions that are integrated in health
care settings and/or how such interventions would function in
the consumer circle of care (eg, caregivers).

Limitations

Study strengths include nationwide recruitment, use of
recommended care indicators for outcome measures, and
triangulation of participant feedback with quantitative results.

Notable limitations of this study include the gender and age
distribution of participants, the attrition rate, and the use of
self-reported data. The mgjority of participants were femalein
their late thirties/ early fortiesand it is possible this popul ation
sample behaved differently than a more representative sample.

Participants had a higher rate of AAP possession than reported
in other studies. As aresult, as a cohort, they may aready be
better engaged and confident in their self-management and less
likely to benefit from the intervention compared to the
population average, reducing the potential effect size. Further,
because the outcome measure was focused on having an
up-to-date written AAP that was updated by a clinician (eg,
onceayear), we may have missed some participants asthe study
duration was only 12 months. Future studies should consider
extending the trial period to more than 12 months.

Our primary recruitment strategy is online, which hasanumber
of limitations, such as high rates of attrition. More effective
recruitment could potentially result when it is channeled through
influencers such as headth care providers or with the
encouragement of caregivers who help patients to deal with
issues every day. However, this is an intervention designed
primarily for consumers, to be delivered onling, thus it is
important that there is a direct channel to recruit consumers
who are aready online.

Conclusions

Consumers are increasingly turning to the Internet and social
media for health advice, yet we still do not fully understand
why some online interventions work and others do not. In this
study, participant goals were poorly aligned with the clinical
goas of the system despite there being clear evidence
underpinning these latter clinical goals. It may bethat adifferent
approach is required in the domain of asthma management in
adults, at least as far as AAPs are concerned, focusing not so
much on task support as on belief change. More generaly,
researchers should not feel discouraged to publish negative
findings because in failure many significant lessons can be
learned.
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Abstract

Background: Secure email messaging is part of anational transformation initiative in the United States to promote new models
of carethat support enhanced patient-provider communication. To date, only alimited number of large-scal e studies have eval uated
users experiences in using secure email messaging.

Objective: To quantitatively assess veteran patients’ experiences in using secure email messaging in alarge patient sample.
Methods: A cross-sectional mail-delivered paper-and-pencil survey study was conducted with a sample of respondentsidentified
asregistered for the Veteran Health Administrations' Web-based patient portal (My HealtheVet) and opted to use secure messaging.
The survey collected demographic data, assessed computer and health literacy, and secure messaging use. Analyses conducted
on survey datainclude frequencies and proportions, chi-sguare tests, and one-way analysis of variance.

Results: The majority of respondents (N=819) reported using secure messaging 6 months or longer (n=499, 60.9%). They
reported secure messaging to be helpful for completing medication refills (n=546, 66.7%), managing appointments (N=343,
41.9%), looking up test results (n=350, 42.7%), and asking health-related questions (n=340, 41.5%). Notably, some respondents
reported using secure messaging to address sensitive health topics (n=67, 8.2%). Survey responses indicated that younger age
(P=.039) and higher levels of education (P=.025) and income (P=.003) were associated with more frequent use of secure messaging.
Femaleswere more likely to report using secure messaging more often, compared with their male counterparts (P=.098). Minorities
were more likely to report using secure messaging more often, at least once a month, compared with nonminorities (P=.086).
Individuals with higher levels of health literacy reported more frequent use of secure messaging (P=.007), greater satisfaction
(P=.002), and indicated that secure messaging isauseful (P=.002) and easy-to-use (P<.001) communication tool, compared with
individuals with lower reported health literacy. Many respondents (n=328, 40.0%) reported that they would like to receive
education and/or felt other veterans would benefit from education on how to access and use the electronic patient portal and
secure messaging (n=652, 79.6%).

Conclusions: Survey findings validated qualitative findings found in previous research, such that veterans perceive secure email
messaging asauseful tool for communicating with health care teams. To maximize sustained utilization of secure email messaging,
marketing, education, skill building, and system modifications are needed. These findings can inform ongoing efforts to promote
the sustained use of this electronic tool to support for patient-provider communication.

(J Med Internet Res 2015;17(12):€282) doi:10.2196/jmir.5152
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Introduction

Patient-provider communication is central in delivering high
quality of care and promoting positive patient outcomes [1].
Electronic asynchronous secure email messaging within
Web-based patient portals is gaining popularity as a viable
efficient form of patient-provider communication [2-4]. Secure
email messaging is a priority in the United States, as part of a
national transformation initiative to create new models of care
to support patient-provider communication and promote
self-care management within the context of the patient-centered
medical home[5].

Electronic communication, such as secure messaging, has been
shown to be effective in supporting self-care management,
patient engagement, and efficient use of heath services
[2-4,6-8]. A systematic review of literature suggested that
obtained data moderately support the use of secure messaging,
to improve glucose outcomes and increase patient satisfaction,
and that secure messaging as part of an electronic patient portal
is more effective than secure messaging alone [9]. Although
not as strong, some reports also suggest that there is some
evidence that adding a Web-based pharmacist to secure
messaging improves blood pressure outcomes in patients with
hypertension, and that secure messaging within an electronic
portal improves ulcerative colitis symptoms and adherence to
colorectal cancer screenings or heart failure management [9].
Although some studies have seen a positive effect on utilization,
it should be noted that the systematic review did find evidence
that secure messaging may positively or negatively affect
efficiency or utilization [9].

Recognizing that the implementation of secure messaging is
widespread and is quickly becoming acommon practice as part
of services provided by integrated electronic patient portal
services, efforts to understand patients experiences and needs
when using secure messaging tool s are warranted. Thisapproach
isimperative to supporting patients' sustained use of electronic
communication mechanisms, such as secure messaging.

Consistent with this consumer-centric approach, our previous
qualitative research, consistent with other published studies,
indicates patients’ val ue secure messaging as an efficient means
of communication with their providers [10]. Benefits reported
inaprevious qualitative study included 24-hour access, avoiding
phone calls and travel to health care facilities, and in general,
saving time [10]. Our previous research provided insightsinto
patients experiences, but larger quantitative data studies are
needed to understand veterans experiences in using secure
messaging and determine convergence with previous qualitative
findings.

This paper presents findings of a cross-sectional survey study
with a large sample of veterans who opted-in to use secure
messaging to assess their reported experiences in using secure
messaging and to evaluate factors that predict use and
perceptions associated with using secure messaging. Findings
from this survey research will inform efforts to quantify (1)

http://www.jmir.org/2015/12/e282/

veterans' reported use of the secure messaging tool, (2) their
reasons for using secure messaging, and (3) factors that
influence their use of secure messaging. Gathering these data
in a large representative sample can inform efforts to develop
education and marketing content for potential users, identify
points of intervention to support sustained secure messaging
use, and continue the accumul ation of reported evidence on the
use of electronic forms of patient-provider communication.

Methods

Study Design Overview

Thisis a cross-sectional study. A paper-and-pencil survey via
mail was sent to veterans who had registered for the Veteran
Health Administrations Web-based patient porta (My
HealtheVet) and opted to use secure messaging. The survey
collected demographic data, assessed computer and health
literacy, and secure messaging use.

Setting and Participants

The two-site study was conducted at 2 large Department of
Veterans Affairs (VA) Medical Centers (VAMCS): the James
A. Haley Veterans Hospital (Tampa, FL, USA) and the Veterans
Affairs Boston Healthcare System (Boston, MA, USA). We
used administrative data to identify veterans at both VAMCs
who had registered for My HealtheVet, completed thein-person
process of authenticating their identity, and accessed the system
to “opt-in” to use secure messaging. We then used
randomization to create contact lists of 2100 potential
participants. Of the 2100, 2073 (1022 in Boston; 1051 in Tampa)
had complete information to mail a survey for completion.
Veteransreceived US $10 for completing the survey. This study
was approved and regulated by the VA Central Institutional
Review Board.

Data Collection I nstruments

The survey collected demographic data, assessed health literacy
and eHeadlth literacy, and secure messaging use and perceptions.
The majority of items were developed based on qualitative
findings from a previous qualitative study conducted by the
research team. Validated measures included the BRIEF Health
Literacy Screening Tool [11,12], Computer-Email-Web (CEW)
Fluency Scale[13], and The eHealth Literacy Scale (eHEALYS)
[14].

BRIEF Health Literacy Screening Tool

This is a 4-item screening tool to assess health literacy skills
with 5-point Likert-type scale response options [11,12]. Score
range was 4-20; scorelevelswere asfollows: 4-12=inadequate,
13-16=marginal, and 17-20=adequate. The correlation results
of Rapid Estimate of Adult Literacy in Medicine (REALM) and
Test of Functional Health Literacy in Adults-Short Form
(STOFHLA) were as follows: r=.40, P<.01 for the
BRIEF/REALM; r=.42, P<.01 for the BRIEF/STOFHLA; and
r=.61, P<.0l1 for the REALM/STOFHLA. A principal
component analysis suggested that the BRIEF measures one
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distinct construct “health literacy” (eigenvalue = 2.388), which
accounted for 60% of score variance.

Computer-Email-Web Fluency Scale

The CEW Fluency Scale is an 18-item measure of common
computer skills, with 5-point Likert-type scal e response options
(eg, not at al; very well) with ascore range of 18-90. Cronbach
alphas were established for subscales including computer
fluency (alpha=.72), email fluency (alpha=.75), Web navigation
(alpha=.64), and Web editing (alpha=.79) [13].

eHealth Literacy Scale

TheeHEAL Sisal0-item measure of eHealth literacy developed
to measure consumers' knowledge, comfort, and perceived skills
at finding, evaluating, and applying electronic health information
to health problems. eHEALS items have 5-point Likert-type
scale response options, with a possible score range of 10-50.
Previous validation results suggested internal consistency
reliability to be .88, and test-retest reliability (r) from baseline
to 6-month follow-up to be .68-.40. Principal components
analysis produced a single factor (56% of variance) [14].

Data Analysis

All survey data in this study were stored on a secure VA
network. Analyses were managed using the statistical software
suite SPSS (SPSS Inc, Chicago, IL, USA). Frequencies and
proportions were computed for categorical variables and mean
and standard deviationswere computed for continuous variables
to describe sample characteristics and provide a descriptive
overview of survey findings. Chi-square tests were conducted
to assess associ ation between categorical variablesand one-way
analysis of variance was conducted to assess significant
differencesin means for continuous variables.

Results

Participants

Of the 2073 surveys mailed (1022 in Boston; 1051 in Tampa),
819 respondents provided completed survey datafor analysis.

Survey Findings

The majority of participants were older, white,
non-Hispanic/non-Latino males, with an average age of 62 years
(data not shown). Most participants had at least a high-school
education and more than half (n=434, 53.0%) had an annual

income of US $35,001 or more. Demographic dataare presented
in Table 1.

Most survey respondents reported everyday use of computer
(n=662, 81.0%) and Internet (n=653, 79.7%). The majority of
respondentsreported using My HealtheVet a“few timesamonth
or less’ (=629, 76.8%); and using secure messaging 6 months
or longer (n=499, 60.9%). Most participants (486, 59.3%)
reported using secure messaging at least once a year, and 131
(16.0%) reported using it at least once a month. Tables 2-5
present data on patients computer, Internet, My HealtheVet,
and secure messaging use.

Pearson chi-square tests on demographic variables and secure
messaging use indicate that younger age (P=.039) and higher
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levels of education (P=.025) and income (P=.003) are associated
with more frequent use. Women were more likely to report
using secure messaging more often (P=.098), but this only had
amargina significance. Minorities were more likely to report
using secure messaging more often, at least once a month
(P=.086). These findings and other demographic factors not
significantly associated with secure messaging use are presented
in Table 6.

Overall, respondents’ views on secure messaging are asfollows:
agood communication tool (n=619, 75.6%); savestime (n=590,
72.0%); and easy to use (=544, 66.4%). Although 689 (84.1%)
respondents reported intention to use secure messaging in the
future, 342 (41.8%) reported that secure messaging could be
improved to make it a more useful tool. Many respondents
(n=328, 40.0%) reported that they would like to receive
education and/or support on how to use My HealtheVet and
secure messaging to manage their health care. A vast majority
of respondents felt that other veterans would benefit from
education on how to access and use My HealtheVet and secure
messaging (n=652, 79.6%). The vast majority of respondents
reported secure messaging as being a safe and secure form of
communication (n=585, 71.4%). Patient-reported experiences
in using secure messaging areillustrated in Table 7.

Respondents reported that secure messaging is useful for
completing medication refills (n=546, 66.7%), medication
questions (n=313, 38.2%), managing appointments (n=343,
41.9%), test results (n=350, 42.7%), and health-related questions
(n=340, 41.5%). Notably, a small percentage of respondents
reported using secure messaging to address sensitive health
topics (n=67, 8.2%). Reasons why patients find it helpful and
reasons for its use are presented in Table 8.

Secure messaging usefulness and reasonsfor its use scoreswere
significantly higher for veterans who reported more frequent
use of computer (P<.002 and P<.012, respectively) and Internet
(P<.001 and P<.001, respectively). Similarly, scores were
significantly higher for veterans who reported using My
HealtheVet at least once a week (P<.001 and P<.001,
respectively) and using secure messaging at least once amonth
(P<.001 and P<.001, respectively). Those who reported using
secure messaging for more than a year also had significantly
higher scores than those reporting its use for shorter periods.
Findings related to respondents’ perceptions of usefulness and
reasonsfor use by technology-use factors are presented in Table
9.

The BRIEF scores indicate that the majority of the sample had
adequate health literacy (n=566, 69.1%); 174 (21.2%) had
marginal health literacy and 77 (9.4%) had inadequate health
literacy. The mean eHEALS and CEW Fluency Scale scores
were 38.2 (SD 7.1; range 10-50) and 77.5 (SD 16.3; range
18-90), respectively. Respondents reporting higher levels of
health literacy reported more frequent use of computers and the
Internet (P<.001), more frequent use of secure messaging
(P=.007), and greater satisfaction with secure messaging
(P=.002); additionally, they were more likely to report that it
wasauseful communication tool (P=.002), easy to use (P<.001),
and it as a safe and secure form of communication (P=.019).
Interestingly, there were no differences in health literacy level
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based on reported intention to use secure email messaging in
the future (P=.545). Those with lower levels of hedlth literacy
were more likely to request education and/or support (P<.001).
Individuals with higher eHEALS and CEW scores were also
more likely to report more frequent use of computer, Internet,
and secure email messaging (P<.001 and P<.001); greater
satisfaction with the tool (P<.001 and P=.013); they were also
more likely to report that the tool was easy to use (P<.001 and

Table 1. Descriptive statistics on patient demographics (N=819).

Haun et d

P<.001), saves time (P<.001 and P=.031), and is a safe and
secureform of communication (P<.001 and P<.001). Individuals
with higher eHEALS scores were also more likely to report
intention to use secure email messaging in the future (P<.001)
and that secure email messaging was a useful communication
tool (P<.001). Statistics presenting relationships between
respondents’ eHEALS, CEW, and BRIEF scores and secure
messaging use and satisfaction are presented in Table 10.

Variable n (%)
Study site
Boston 339 (41.4)
Tampa 480 (58.6)
Gender
Male 711 (86.8)
Female 107 (13.1)
Missing 1(0.1)
Minority status
Minority 93 (11.4)
Nonminority 726 (88.6)
Ethnicity
Hispanic or Latino 45 (5.5)
Not Hispanic or Latino 706 (86.2)
Missing 68 (8.3)
Education
High school or less 126 (15.4)
Some college/vocational school/associate degree 380 (46.4)
Bachelor's degree 198 (24.2)
Graduate degree 113 (13.8)
Missing 2(0.2
Income
<US $15,000 per year 101 (12.3)
US $15,001-US $25,000 per year 129 (15.8)
US $25,001-US $35,000 per year 138 (16.8)
US $35,001-US $45,000 per year 132 (16.1)
>US $45,000 per year 302 (36.9)
Missing 17 (2.1)
Marital status
Not married 333(40.7)
Married 483 (59.0)
Missing 3(0.4)
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Table 2. Patients' computer, Internet, and My HealtheVet use (N=819).

Haun et d

Response options Never Few timesamonth or At least onceaweek  Everyday
n (%) less n (%) n (%)
n (%)
How often do you use acomputer? 15 (1.8) 31(3.8) 109 (13.3) 662 (80.8)
How often do you use the Internet? 15(1.8) 33(4.0) 116 (14.2) 653 (79.7)
How often do you use the My HealtheVet website? 37 (4.5) 629 (76.8) 136 (16.6) 10(1.2)
Table 3. Data collection on participants' My HealtheVet use (N=819).
Response options Yes No | do not know
n (%) n (%) n (%)
Have you completed the in-person authentication 656 (80.1) 68 (8.3) 89 (10.9)
to upgrade your My HealtheVet account to use
tools such as the secure messaging feature and
Blue Button?
Have you opted-in to use the secure messaging 658 (80.3) 70(8.5) 86 (10.5)
feature on My HealtheVet?
Haveyou used the secure messaging (VA'ssecure 565 (69.0) 204 (24.9) 45 (5.5)
email) feature on My HealtheVet?
Table 4. Participants' secure messaging usage in general (N=819).
Response options <6 months 6 monthsto 1 year >1year Does not apply
n (%) n (%) n (%) n (%)
How long have you been using secure messaging? 171 (20.9) 187 (22.8) 312 (38.1) 133 (16.2)

Table5. Participants secure messaging usage in My HealtheVet (N=819).

Response options Never Atleastonceayear  Atleast onceamonth Does not apply
n (%) n (%) n (%) n (%)
How often do you use secure messaging on the My 116 (14.2) 486 (59.3) 131 (16.0) 76 (9.3)

HealtheVet website?

Discussion

Principal Results

Findings from this survey research provided data on (1)
veterans' reported use of the secure messaging tool; (2) veterans
reported reasons for using secure messaging; and (3) factors
that influencetheir use of secure messaging. Key findingsfrom
this cross-sectiona survey suggest that in a random sample
(N=819) of patients receiving care within the VA who opted in
to use secure messaging, a majority reported using secure
messaging at least once a year, with less than 15% reporting
never using the communication tool. Our VA sample had a
higher percentage of participants reporting use of secure
messaging than previous survey studiesoutsidethe VA, inwhich
about 10-37% of respondents reported using email to contact
their physician [15-17]. However, our percentageislikely higher
due to our sampling methods that identified veteran patients
who opted in to use secure messaging. It is safe to assume that
this percentage would decrease if the survey were completed
by the general patient population.
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Overadll, respondents reported being satisfied with secure
messaging, asit provides a saf e and secure communication tool
that is easy to use and saves time. These results are consistent
with our previous research and other reports [4,10,16,18,19].
Respondents reported that secure messaging is useful for tasks
such as completing medication refills, managing appointments,
receiving test results, and addressing health-related questions.
A key finding in this study is that a small percentage of
respondents reported using secure messaging to address sensitive
health topics. This suggeststhat secure messaging offers patients
aconfidential, secure, and safe spaceto bring up sensitivetopics,
such as erectile dysfunction and sexually transmitted diseases,
and avoiding the stigma or embarrassment of discussing these
topicsin person.

Some research suggests that patient concerns about data security
may prevent the uptake of electronic health records; however,
a mgjority of our respondents felt that secure messaging is a
safe and secure form of communication [4,10,11].

Our findings are consi stent with a previously published research
outside the VA, which found that older age was negatively
associated with frequency of useto contact health care providers
using email (ie, secure messaging) [16]. Consistent with
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previous findings, income was positively correlated with
preferencesto use email (ie, secure messaging) to communicate
with health care providers [15]. Previous research has shown
mixed findings about minority groups preferences for using
email-type services to communicate with health care providers
[15,16]. However, in our sample, minority statuswas consi stent

Table 6. Pearson chi-square test between demographic variables and secure

Haun et d

with findings that suggest a positive association between
minority status and use of electronic email communication with
health care providers [16]. Further research is needed to better
understand minority preferencesand reasonsfor using electronic
communication with health care providers.

messaging use (N=819).

Demographic variable How often do you use secure messaging?
Never At least once a At least oncea P-value
year month
Age, mean (SD) 64.2 (13.1) 62.0 (12.9) 60.0 (13.1) 0392
Study site, n (%)
Boston 56 (6.8) 190 (23.2) 55 (6.7) .190
Tampa 60 (7.3) 296 (36.1) 76 (9.3)
Gender, n (%)
Male 106 (12.9) 415 (50.1) 109 (13.3) 098P
Female 9(11) 71(8.7) 22(2.7)
White/Caucasian, n (%)
No 14 (1.7) 48 (5.9) 22 (2.7) 086”
Yes 102 (12.5) 438 (53.5) 109 (13.3)
Ethnicity, n (%)
Hispanic or Latino 7(0.9 24 (2.9) 8(1.0 722
Not Hispanic or Latino 97 (11.8) 431 (52.6) 108 (13.2)
Education, n (%)
High school or less 28 (3.4) 66 (8.1) 25(3.1) 0252
Some college/vocation- 53 (6.5) 217 (26.5) 66 (8.1)
a School/associate de-
gree
Bachelor's degree 23(2.8) 123 (15.0) 26 (3.2)
Graduate degree 11 (1.3) 79 (9.6) 14 (1.7)
Income, n (%)
<US $15,000 per year 17 (2.1) 49 (6.0) 28 (3.4) 0032
US $15,001-US 16 (2.0) 78 (9.5) 21(2.6)
$25,000 per year
US $25,001-US 29(3.5) 79 (9.6) 19(2.3)
$35,000 per year
US $35,001-US 13(1.6) 81(9.9) 25(3.1)
$45,000 per year
>US $45,000 per year 36 (4.4) 190 (23.2) 36 (4.4)
Marital status, n (%)
Not married 48 (5.9) 203 (24.8) 60 (7.3) 715
Married 67(8.2) 281 (34.3) 71(8.7)

gignificant at the .05 level.
bSignificant at the .10 level.
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Table 7. Patients experience in using secure messaging (N=819).

Haun et d

Experience Disagree Neutral Agree Do not know
n (%) n (%) n (%) n (%)

| am satisfied with the secure messaging feature on My 43 (5.3 84 (10.3) 572 (69.8) 107 (13.2)

HealtheVet.

| get responses to my secure messagesin atimely fashion. 51 (6.2) 84 (10.3) 515 (62.9) 154 (18.8)

Secure messaging is a useful tool to communicate with 23(2.8) 48 (5.9) 619 (75.6) 117 (14.3)

health care providers.

Secure messaging is easy to use. 61(7.4) 88(10.7) 544 (66.4) 112 (13.7)

Secure messaging saves patients’ time (eg, avoiding phone 30 (3.7) 70 (8.5) 590 (72.0) 115 (14.0)

calls, and clinical visits).

Secure messaging could be improved to make it more 62 (7.6) 215 (26.3) 342 (41.8) 186 (22.7)

useful to veterans.

Secure messaging isasecure and safeform of communica- 18 (2.2) 71 (8.7) 585 (71.4) 134 (16.4)

tion with VA providers.

| intend to use secure messaging in the future. 15(1.8) 44 (5.4) 689 (84.1) 61 (7.4)

I would like to receive education and/or support on how to 185 (22.6) 246 (30.0) 328 (40.0) 49 (6.0

best use My HealtheVet and secure messaging to manage

my hesalth care.

Veterans would benefit from education on how to access 12 (1.5) 77 (9.4) 652 (79.6) 66 (8.1)

and use My HealtheVet and secure messaging.

Table 8. Reasons patients find secure messaging hel pful and reasons for use (N=819).

Reasons Find secure messaging useful Reason for using secure messaging
n (%) n (%)
Medication refills 546 (66.7) 475 (58.0)
Medication questions 313(38.2) 305 (37.2)
To manage appointments (eg, schedule, cancel) 343 (41.9) 301 (36.8)
Test restilts 350 (42.7) 292 (35.7)
Requests for tests 168 (20.5) 136 (16.6)
Request consult with specialist (eg, referral) 220 (26.9) 203 (24.8)
Health-related questions 340 (41.5) 301 (36.8)
Sensitive health topics (eg, sexually transmitted infections, mental 67 (8.2) 66 (8.1)
health)
Can contact providers on my own time 425 (51.9) 381 (46.5)
Savestime compared with other method of communication (eg, phone) 448 (54.7) 377 (46.0)

In our study, respondents reporting higher levels of health
literacy (BRIEF) and eHeadlth literacy (eHEALS and CEW)
reported more frequent use of secure email messaging and
greater satisfaction with secure messaging; besides, they were
more likely to report that it was a safe, secure, and a useful
communication tool. Thesefindings are consistent with existing
literature, suggesting that eHealth users tend to have higher
levels of eHealth and health literacy [13,14,16,17,20].
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RenderX

Individualswith higher eHEAL Swere also morelikely to report
an intention to use secure email messaging in the future.
Individualswith lower levels of health literacy were more likely
to report a need for more education and/or support. Screening
patients for their health literacy and eHealth literacy level may
be an effective way to identify veteranswith greater educational
needs, and to alocate resources to support their use of tools
such as secure messaging.
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Table 9. Respondents’ perceptions of usefulness and reasons for use by technology-use factors are presented (N=819).

Reasons for usefulness of secure messaging

Reasons for which messaging is used

n Mean (SD) P n Mean (SD) P

Freguency of computer use .002 .012
Never 15 2.67 (1.72) 15 2.2 (1.66)

Few timesamonth or less 31 2.74 (2.68) 31 1.9 (2.39)
At least once aweek 109 3.64 (2.75) 109 2.61 (2.40)
Everyday 662 4.17 (2.74) 662 3.08 (2.45)

Freguency of Internet use .001 .001
Never 15 2.33(1.72) 15 1.87 (1.69)
Fewtimesamonthorless 33 2.82(2.92) 33 1.82(2.37)

At least once aweek 116 3.61 (2.67) 116 257 (2.32)
Everyday 653 419 (2.73) 653 3.1(2.46)

Frequency of My HealtheVet use <.001 <.001
Never 37 1.05 (2.4) 37 0.49 (1.37)

Few timesamonth or less 629 3.9(2.63) 629 2.82(2.32)
At least once aweek 136 5.34 (2.51) 136 4.21 (2.45)
Everyday 10 4.3(3.59) 10 3.7 (3.59)

Freguency of secure messaging use <.001 <.001
Never 116 1.81 (2.47) 116 0.72 (1.51)

At least once ayear 486 45 (2.35) 486 3.43(2.13)
At least once amonth 131 5.56 (2.36) 131 4.63(2.34)

L ength of secure messaging use <.001 <.001
<6 months 171 3.82 (2.45) 171 2.75(2.28)
6 monthsto 1 year 187 4.47 (2.4) 187 3.44 (2.27)
>1 year 312 4.97 (2.5) 312 3.84(2.27)

A vast majority (80%) of respondents felt that other veterans
would benefit from education on how to access and use My
HealtheVet and secure messaging. Furthermore, data suggest
respondents’ perceptions of the usefulness of secure messaging
are associated with frequency of use. These data warrant
consideration for marketing secure messaging and providing
education to intended users to ensure audiences understand the
benefits and purposes for using this electronic communication
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tool. Finaly, though the vast majority of participants were
satisfied with the tool and reported intention to use secure
messaging in the future, more than 40% reported that secure
messaging tool could be improved to make it even more useful.
Thisfinding istimely and should be strongly considered asthe
VA continues efforts in redesigning and enhancing available
electronic resources for their patients to support sustained use.
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Table 10. Relationship between survey respondents' eHEAL S, CEW, and BRIEF scores and My HealtheVet and secure messaging use.

eHealth literacy score Computer-Email-Web Fluency score  BRIEF Health Literacy score
n Mean (SD) P n mean (SD) P n mean (SD) P

Freguency of computer use <001 <001 <001

Never/few times 46 29.7 (7.5) 46 475 (24.1) 46 13.2 (4.6)

per month or less

Atleast once a 108 34.8(7.3) 108 67.4(17.1) 109 16.3(3.1)

week

Everyday 661 39.4 (6.5) 661 81.2(12.2) 662 17.8(2.9)
Frequency of Internet use <001 <001 <001

Never/few times 48 29.3(7.3) 48 47.9 (23.6) 48 13.4 (4.4)

per month or less

Atleast once a 115 34.6 (7) 115 67.1(16.5) 116 16.2 (3.3)

week

Everyday 652 39.5(6.4) 652 81.5(12.1) 653 17.9(2.8)
Frequency of My HealtheVet <001 .023 .998
website use

Never/few times 664 37.8(7.3) 664 77 (16.6) 664 174 (3.2)

per month or less

At least once a 146 40.6 (5.8) 146 80.4 (13.3) 146 17.4 (3.3)

week/everyday
Frequency of secure messaging <001 <001 <007
use

Never 116 34.8(8.3) 115 70.2(20.2) 116 16.8 (3.3)

At least once a 484 38.9 (6.5) 486 79.3 (14.6) 484 17.6 (3.1)

year

Atleast once a 131 40 (6.1) 131 78.9 (14.5) 131 17 (3.5)

month
Satisfied with secure messaging <001 .013 .002
tool

Disagree 43 36.1 (7.6) 43 73.1(20.5) 43 16.5(3.7)

Neutra 84 355(7.1) 84 76.2 (15.8) 84 16.5(3.7)

Agree 570 39.3(6.4) 571 79.2 (14.5) 570 17.6 (3.1)
Secure messages receivere- <001 .001 <001
sponsein atimely fashion

Disagree 51 36.5(7.5) 51 73.2 (16.4) 51 16.1(3.4)

Neutral 84 35.6 (7.6) 84 75.9 (15.7) 84 16.7 (3.7)

Agree 513 39.7 (6.3) 515 80.1(13.9) 513 17.8(3.1)
Secure messaging is a useful <001 .092 .002
communication tool

Disagree 23 34.7 (8.9) 23 76.2 (17.4) 23 16.4 (3.9)

Neutral 48 35.3(5.9) 48 74.3(15.8) 48 16.1(4.2)

Agree 617 39.2 (6.6) 618 79 (15) 617 17.6 (3.1)
Secure messaging is easy to use <001 <001 <001

Disagree 61 34.7 (6.8) 61 70.9 (20.8) 61 159 (4.2)

Neutral 87 35.3(6.7) 88 73.6(16.2) 88 17.2(2.9)

Agree 543 39.7 (6.3) 544 80.3 (13.6) 542 17.6 (3.1)
Secure messaging savestime <001 .031 .084

Disagree 30 35.2(7.9) 30 75.4 (14.5) 30 16.4 (3.8)
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eHeslth literacy score

Computer-Email-Web Fluency score  BRIEF Health Literacy score

n Mean (SD) P n mean (SD) P n mean (SD) P

Neutral 70 36 (6.8) 70 74.6 (17.8) 70 17 (3.2)

Agree 588 39.2 (6.6) 589 79.1 (14.7) 588 175(3.2)

Secure messaging could be im- .001 .014 .031
proved to make it more useful

Disagree 62 41.4(7) 62 83.5(9.9) 62 18(3.2)

Neutral 215 38.9 (6.5) 215 78.1(15.9) 215 175(3)

Agree 341 37.9(7.1) 342 77.3(16) 340 17 (3.4)
Securemessagingisasecureand <001 .001 .019
safe form of communication

Disagree 18 37.4(8.5) 18 77.6 (16.2) 18 16.3(3.8)

Neutral 70 33.3(8.3) 71 71.9 (18.6) 71 16.5(3.8)

Agree 584 39.4(6.2) 585 79.1 (14.8) 584 175(3.2)

I ntention to use secure messag- <001 .059 .545
ingin thefuture

Disagree 15 34.1(9.8) 15 73.9 (18.5) 15 17.4 (3.1)

Neutral 44 345(9.1) 44 73.2(19.9) a4 16.8 (4.2)

Agree 687 38.8 (6.6) 688 78.4 (15.3) 687 174 (3.2)
Education and/or support on <001 <001 <001
how to best use My HealtheVet
and secure messaging would be
helpful

Disagree 184 41.2(7) 183 83.4(10.8) 185 18.3(3)

Neutral 245 38.8(6.9) 246 79.3(14.7) 246 17.5(3.2)

Agree 328 36.2 (6.9) 328 73.2 (18) 326 16.8(3.2)

Veterans would benefit from 372 .027 .022
education on how to access and

use My HealtheVet and secure

messaging

Disagree 12 37.3(11) 12 84.7(9.2) 12 15.5 (4.8)

Neutral 77 39.3(6.5) 77 81.2 (12.8) 77 18 (3.3)

Agree 651 38.1(7.2) 651 76.9 (16.6) 651 17.2(3.2)

o military and new veteran populations. Thus, it isbest to exercise
Limitations y Pop S

The limitations of this cross-sectional survey study should be
considered when interpreting these data. First, the
generalizability of the survey samplein our study is a strength
and a limitation. Our data are representative of the veteran
patient population who are registered and opted-in to use secure
messaging; however, these data do not represent those veterans
who did not opt in to use this communication tool nor represent
the general population’s use of secure messaging systems
outside of the VA. Furthermore, the response rate of our survey
was less than 50%. Although consistent with response rates in
similar user experience studies, caution should be exercised
when generalizing these survey resultsto any veteran population.
Second, our respondentswere also more likely to be older white
males, with higher levels of income and education. Although
thisis representative of the current veteran population, it is not
representative of the diversification seen in younger active

http://www.jmir.org/2015/12/e282/

caution in generalizing our results to the entire veteran
population; however, we can still draw useful conclusionsfrom
the survey datato understand veterans’ experiences and reasons
for use of secure messaging to inform future research in
evaluating and increasi ng the sustai ned meaningful use of secure
messaging. Third, aswith any cross-sectional study, this survey
does not allow statements on the causality of secure messaging
use, however, it does provide much needed descriptive data to
understand veteran’s experiences in using secure messaging to
managetheir health. Finally, although this cross-sectional survey
study provided important data on veterans’ experiencesand use
of secure messaging, we cannot comment on how clinicians
and other VA health care team members are using secure
messaging to reciprocate communication with their patients or
their experiences in using this tool. These questions require
further examination.
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Conclusions perceptions of ease of use, and satisfaction differ by gender,
education, income, health, and eHealth literacy levels. These
data contribute to the body of knowledge on the use of electronic
forms of patient-provider communication such as secure
messaging and can be used to inform efforts to develop
education and marketing content for potential users, aswell as
identify points of intervention to support sustained secure

Findings from this survey research provided data on veterans
reported use of the secure messaging tool, their reasonsfor using
secure messaging, and factorsthat influence their use of secure
messaging. These large-scale survey findings validated
previously published qualitative findings suggesting that
veterans percelve secure messaging as a useful tool for _
communicating with health care teams. Secure messaging use,  MeSSading use.
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Abstract

Background: Understanding how people participate in and contribute to online health communities (OHCs) is useful knowledge
in multiple domains. It is helpful for community managers in devel oping strategies for building community, for organizationsin
disseminating information about health interventions, and for researchers in understanding the social dynamics of peer support.

Objective:  We sought to determine if any patterns were apparent in the nature of user participation across online health
communities.

Methods: The current study involved a systematic review of all studies that have investigated the nature of participationin an
online health community and have provided a quantifiable method for categorizing a person based on their participation style. A
systematic search yielded 20 papers.

Results: Participatory styles were classified as either multidimensional (based on multiple metrics) or unidimensional (based
on one metric). With respect to the multidimensional category, atotal of 41 different participation styles were identified ranging
from Influential Users who were leaders on the board to Topic-Focused Responders who focused on a specific topic and tended
to respond to rather than initiate posts. However, there was little overlap in participation styles identified both across OHCs for
different health conditions and within OHCs for specific health conditions. Five of the 41 styles emerged in more than one study
(Hubs, Authorities, Facilitators, Prime Givers, and Discussants), but the remainder were reported in only one study. The focus
of the unidimensional studies was on level of engagement and particularly on high-engaged users. Eight different metrics were
used to evaluate level of engagement with the greatest focus on frequency of posts.

Conclusions: With the exception of high-engaged users based on high post frequency, the current review found little evidence
for consistent participatory styles across different health communities. However, this area of research isin its infancy, with most
of the studies included in the review being published in the last 2 years. Nevertheless, the review delivers a nomenclature for
OHC participation styles and metrics and discussesimportant methodological issuesthat will provide abasisfor future comparative
research in the area. Further studies are required to systematically investigate a range of participatory styles, to investigate their
association with different types of online health communities and to determine the contribution of different participatory styles
within and across online health communities.

(J Med Internet Res 2015;17(12):€271) doi:10.2196/jmir.4705
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Introduction

Participation rates of people in online communities are known
to be highly variable with some peopl e contributing much more
than others. Across all types of online communities, the
variability in degree of user participation consistently follows
a pattern [1]. In particular, this pattern in participation is
described by a power law. This power law means, for example,
that the top 1% of participants contribute as much as 75% of
the posts in an online health community (OHC) [2,3]. This
pattern is indicative of a coherent community [2], and these
highly engaged individuals are repeatedly observed in
well-established OHCs [4]. These individuals are of interest.
Their high participation rates and predictable presence suggest
that they may be of particular value to the OHC.

Although post frequency may constitute a simple indicator of
engagement, from post frequency alone it is not possible to
ascertain exactly what ways aperson contributes. Post frequency
does not indicate whether a person starts new discussions,
welcomes hewcomers, is available at critical times in the day
when people are most likely to need support, or is
knowledgeable about certain topics. In order to ascertain whether
people contribute these different kinds of value, it is necessary
to measure their participation based on various other metrics.

There may be value for those who are involved in the
development of an OHC to identify users who contribute
particular types of value to the OHC. This points to the need
for multiple metrics to define user contributions. For example,
in aqualitative paper on building and sustaining OHCs, Young
described how certain core members were vital to the
development and sustainability of an OHC [5]. As the
community manager from the inception of this OHC, Young
was able to provide an account of the different ways that these
users had contributed to the development of the OHC including
facilitating discussion and fostering a supportive culture. Young
also suggested ways that OHC managers might harness the
contributions of these individuals to help build the community
by, for example, highlighting their best posts or inviting them
to contribute to a community resource such as a newsletter.

For avariety of reasons, including time constraints and size of
the community, not all community managers are able to have
a strong qualitative understanding of the roles of particular
individualsintheir OHC. However, community managerswould
potentially benefit from a simple operationalization of user
participation in terms of metricsthat are automatically collected
in the log data of the OHC software. This would help them to
identify the core members and various other users who
contribute in different ways so that they may apply the
community building techniques recommended by Young [5].

OHCs aso provide an opportune setting for interventions that
encourage certain positive health behaviors [6]. Knowing who
themost influential peoplearein an OHC, or how to reach most
of the community viathe smallest subset of people, might inform
dissemination activities such as promoting new evidence-based
treatments or recommending correct use of certain medications.

http://www.jmir.org/2015/12/e271/
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Finally, there is scientific value in investigating the ways in
which different people participate in OHCs across multiple
contexts. There may be patterns in the way in which people
participate that can be found across multiple different OHCs.
These patterns may help uslearn more about the social dynamics
of OHCs and the way that people seek help and provide it to
others.

User profiling by categorizing participation stylesis conducted
in studies of online communities more broadly. There are some
roles such as“newbies’ and “celebrities’ that may be found in
any online community, but most others are likely to be specific
to the type of community [7]. For example, “technical editors’
and “ substantive experts’ are found in Wikipedia[8], but these
may not be relevant to or found in OHCs. We expect that OHCs
will have high-profile users who are akin to “celebrities,” but
the nomenclature and the metrics used to define these users may
betailored to the supportive context and health discussion focus
of the community. There may be further similarities and
differences between participation styles in communities of
different health types.

Thisstudy seeksto advancethisareaby conducting asystematic
review of all studiesthat providereplicable, quantifiable criteria
for categorizing the nature of participationinan OHC. Weaimed
to document all participation styles that had been identified to
date and the OHCs from which they came. Our objective was
to determine if any patterns were apparent in the nature of user
participation across OHCs for different health conditions or
within each.

Methods

A systematic review was conducted to identify articles that
investigated participation stylesin an online health community.
For the current purposes, an online health community was
defined asany Internet-based platform designed to enable people
to communicate about health issues. A participation style was
defined as any type of engagement with an OHC that can be
measured quantitatively. This does not include simply the
presence or absence of participation (ie, posters and lurkers),
as this has been well documented elsewhere [9], but rather is
aimed at understanding the nature of participation for those who
are actively engaged in the community.

Search Strategy

Three databases (PubMed, PsycINFO, and Cochrane) were
searched for all articles prior to December 2014. Adapted search
terms from Eysenbach et a [10] and Griffiths et a [11] were
used to identify the concept of OHC (see M ultimedia A ppendix
1). These search termswere combined with thefollowing terms
to identify the participation style concept: (participatory
pattern*) OR (posting pattern*) OR (posting behavior pattern*)
OR (use pattern*) OR (communication pattern*) OR (usage
pattern*) OR (system use*) OR (traffic) OR (participative
stance*) OR (participant contribution*) OR (posting habits*)
OR (participation rate*) OR (posting rate*) OR (user
engagement) OR (level* of engagement*) OR (pattern* of
engagement*) OR (type* of engagement) OR (share
information) OR (community structure) OR (social dynamics).
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In addition, papers from relevant journals and conference
proceedings in the computer and information science field
published since 2005 (including the American Medical
Informatics Association Annual Symposium, Journal of the
American Medical Informatics Association, Journal of the
Association for Information Science and Technology, and
International Conference on Healthcare Informatics) and anew
journal that was not yet indexed at the time of the search
(Internet Interventions) were screened for relevant articles.

Article Selection

A total of 7457 articles were screened. Of these, 3150 were
retrieved from the database search and 4307 were from the
additional journals and conference proceedings. A total of 82

Carron-Arthur et d

duplicate articleswereidentified and removed. Relevant articles
were sel ected through a multistage process (Figure 1). Initially,
titles were screened by 2 raters (BC and KA). Any article that
mentioned an online community or synonym thereof in thetitle
(or online health community in the case of the Journal of the
Association for Information Science and Technology) was
included. This reduced the number of articles to 158. The
abstracts of these articles were subsequently screened by the 2
raters. Any articlethat investigated waysthat peopl e participate
in an online health community was included. Articles based on
self-report measures of OHC use and research protocols were
excluded. The full articles for the 36 remaining abstracts were
retrieved and read by both raters. Any disagreements between
the raters were resolved by discussion.

Figure 1. Study identification flow diagram: PubMed (PM), PsychINFO (PI), Cochrane (C), Internet Interventions (l1), International Conference on
Healthcare Informatics (ICHI), American Medical Informatics Association Annual Symposium (AMIA), Journal of the American Medical Informatics
Association (JAMIA), Journal of the Association for Information Science and Technology (JASIST).

Records identified Records identified through
through database other sources: 4307 records
search: =31
3150 records ICHI = 56
PM = 1080 AMIA = 1487
Pl =330 JAMIA =923
C=1730 JASIST = 1810
Exclude: 82
1 Duplicates
L4
7457 titles
Exclude: 7217
-Title did not mention online health community
¥ (or synonyms)
158
abstracts
Exclude: 122
-Did not investigate participation style
«— | -Protocol paper
Self-report data
f -OHC solely for health practitioners
36 papers
Exclude: 21
-Did not categorise members based on
+—+—| quantifiable metric (18)
-Self-report (2)
¥ -Non-English (1)
15 papers
Include: 5 other relevant papers identified
* through reference lists
k.
20 total
papers

Inclusion Criteria

Thefinal set of articlesincluded any study that (1) quantitatively
investigated ways that people participate in an online health
community, and (2) categorized usersbased on any quantifiable
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metric that can be used to show they have engaged with the
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Exclusion Criteria

Studies that converted written content to quantitative data by a
means that was computerized (eg, machine learning algorithm)
were included, but studies that relied on human interpretation
of written content to create quantitative data were not. This
ensured that the methods identified could be accurately
replicated and would be scalable to large OHCs. For similar
reasons, studies that used self-report data from surveys were
not included. This meant that only studies reporting data that
had been automatically logged by the OHC software or that had
been extracted by programs that crawl publicly available data
wereincluded in this systematic review. Protocol papers, articles
not written in English, and papers on OHCs solely for health
practitioners were not included.

After applying these criteria, a set of 15 papers were included.
Thereferencelists of included papers and those that cited them
(as per Google Scholar) were hand searched. This yielded an
additional 5 papers, resultingin afina set of 20 included papers.

Coding

The included papers were coded by 1 rater (BC). Each
participation style identified by a paper was listed. Three
attributes of each participation style were coded: (1) the name
used by the authors to describe the participation style, for
example, “superuser,” (2) the metrics used to quantitatively
describe their style of participation, for example, frequency of
posts, and (3) theinclusion criteria used to determine who was
categorized as having that participation style, for example, the
top 1% of users whose frequency of posts was greatest were
deemed to be superusers.

Results

Across the final set of 20 papers, users were categorized into
participation styles a total of 74 times, of which 28 were
duplicates. These duplicates included participation styles that
had been assigned different names by different studies but used
the same metrics and same inclusion criteria (or very similar)
to define them. By merging all these redundant categorizations
into the same participation style, we determined that 44
participation styles had been identified in OHCs to date.

http://www.jmir.org/2015/12/e271/
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Table 1[2,3,12-29] shows a summary of information about the
OHCs where the participation styles were identified. Some
studies investigated more than one OHC. In total, there were
26 different OHCs. These were used for a variety of different
health topics including smoking cessation (n=7), cancer (n=6),
mental health issues (n=6), diabetes (n=5), multiple sclerosis
(n=1), and social innovation in health care (n=1). These OHCs
were based in different countries including the United States
(n=8), Canada (n=2), Austraia (n=1), Germany (n=1), New
Zedland (n=1), Norway (n=1), Taiwan (n=1), and the United
Kingdom (n=1). The country of origin for 10 OHCs was not
reported. The sample of people drawn from each OHC ranged
in size from 77 to 49,552 people. Most included between 1000
and 10,000 people; however, one group of 5 OHCs included
more than 140,000 peopl e between them. All of the studieswere
published in 2007 or later, with 12 of the 20 published since
2013.

Table 2 [2,3,12-29] shows a summary of these types of
participation. Within Table 2, we have grouped participation
stylesfirst into two categories: those based on multiple metrics
(multidimensional) and those based on one metric
(unidimensional). Each of theseis also then divided into up to
3 categories according to the predominant type of metric used
to define the participation style: activity-based, network-based,
and content-based metrics. Table 3[30,31] containsalist of the
metrics and a description of what they measure.

There were 41 participation styles in the multidimensional
category (13 activity based, 11 network based, and 17 content
based). In al instances where a unidimensional participation
style was identified, the studies divided the users into no more
than 3 groups that we have summarized as high, medium, and
low engagement. There were 8 different metrics used in the
high engagement category (5 activity based, 3 network based),
3 in the medium category (2 activity based, 1 network based),
and 4 in the low category (3 activity based, 1 network based).

The results of each subcategory of participation style (content
based, network based, and activity based) are described in turn
for the 41 multidimensional participation styles. Following this,
the results of the unidimensional participation styles are
described together for each of the 3 participation styles
identified.
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Table 1. Summary of online health community characteristics.
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Online health community name Year of study ~ Health condition Country Samplesize, n
SOL-Cancer Forum 2007 [27] Cancer Not reported 84
Cancer Survivors Network 2014 [22,23] Cancer United States 27,173
Cancer Compass 2011 [28] Cancer United States 7991
WebChoice 2013 [13] Cancer (breast and prostate) Norway 103
Breastcancer.org 2014 [29] Cancer (breast) United States 49,552
Cancer Compass 2010[17] Cancer (melanoma) United States 851
Five unnamed forumsin Englishand 2013 [14] Diabetes Not reported >140,000
Spanish
BlueBoard 2014 (2] Mental health Australia 2932
DepressionCenter 2014 [3] Mental health (depression) Not reported 5151
PanicCenter 2014 [3] Mental health (panic disorder) Not reported 11,372
AlcoholHelpCenter 2014 [3] Mental health (problem drinking) Not reported 2597
PTT.CC—Psychosis Support Group 2009 [26] Mental health (psychosis) Taiwan 438
SharpTalk 2011[19] Mental health (self-harm) United Kingdom 77
Deutsche Multiple Sklerose 2014 [20] Multiple sclerosis Germany 1169
Gesellschaft
The Canadian Cancer Society’s 2012 [21] Smoking Canada 1670
Smokers’ Helpline Online
QuitBlogs 2014 [18] Smoking New Zealand 3448
Alt.Support.Stop-Smoking 2014 [25] Smoking Not reported 8236
QuitPlan 2008 [12] Smoking United States 233
QuitNet 2010[15] Smoking United States 7569
2013 [16] Not reported
StopSmokingCenter 2012 [21] Smoking United States 1627
2014 [3] 44,870
#HCSMCA 2013 [24] Socid innovation in health care Canada 486
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Table 2. Summary of participation styles including name, metrics, and inclusion criteria.

Name Metrics Inclusion criteria

Multidimensional
Content based

Influential user [23] 69 activity, network, and content featuresincluding Machine learning classifier (relying initially on expert

influential responding replies judgement to identify exemplars)

Leader [22] 68 activity, network and content features Machine learning classifier (relying initially on expert

Opinion leader [16]
Information providers[29]
Community builders [29]

Emotional support
providers [29]

Information seekers [29]

Emotional support seekers
[29]

Information enthusiasts
[29]

All-around contributors
[29]

Balanced source user [20]
Socia mediafan [20]
Organization follower [20]
Homepage promoter [20]
Seeker of health care [20]

User of uncommon sources
[20]

Sophisticated contributor
[20]

Network based

Key player [15]

Hub [14,17,28]
Authority [14,17,28]
Facilitator [17,28]
Trusted user [14]
Help-seeker [14]

Star [27]
Prime givers [14,27]

Serious members [27]

Word vectors, degree
Social support type
Social support type
Social support type

Social support type
Social support type

Social support type

Social support type

Source of information
Source of information
Source of information
Source of information
Source of information

Source of information

Word count, source of information

Degree (nonredundant)
Out-degree, in-degree
Out-degree, in-degree
Out-degree, in-degree
Out-degree, in-degree
Out-degree, in-degree

Out-degree, in-degree
Out-degree, in-degree
Out-degree, in-degree

judgement to identify exemplars)

Latent semantic analysis and high degree
High information support

High companionship support

High emotional support

High information support seeking
High emotional support seeking

High information support seeking, high information support

No particular metric stands out

Cited information from arange of sources
High social media

High organizations

High static informational websites

High headlth practitioners

High uncommon sources

High word count, high academic references

Key Player 1.4 software
Hyperlink-induced topic search algorithm
Hyperlink-induced topic search algorithm
Hyperlink-induced topic search algorithm
PageRank algorithm

Low in-degree, high out-degree (within the scope of the edge
between 2 users)

Top ranked individual (outlier)
Very high out-degree, high in-degree

Moderate out-degree, moderate in-degree

Moderate users [27] Out-degree, in-degree Low out-degree, low in-degree
Takers[27] Out-degree, in-degree No out-degree, low in-degree
Activity based
Caretaker [19] Timelogged in, episodes, reading, posting, thread ~ Hightimelogged in, low episodes, high reading, low posting,

initiation low thread initiation

Herefor you [19] Thread initiation, posting, forum Low thread initiation, high posting in support forum

Butterfly [19] Timelogged in, episodes, posting, forum High time logged in, high episodes, high posting in support

forum
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Name

Metrics

Inclusion criteria

Crisis-oriented individual
[19]

Discussant [19,20]

Average user [20]

Highly active relational
poster [20]

Topic-focused responder
[20]

Topic-spammer [20]

Long-term high-activity
users [25]

Short-term high-activity
users [25]

Short-term low-activity
users [25]

Long-term low-activity
users [25]

Unidimensional
Activity based

High-engaged user

M oderate-engaged user

L ow-engaged user

Posting, forum

Thread initiation, posting, forum

Thread initiation, posting, forum, topic, days active,
word count, source of information

Posts per day, thread participation, thread initiation

Thread initiation, posting, topic, days active

Posting, days active, word count, topic, source of
information

Days active, posting

Days active, posting

Days active, posting

Days active, posting

Posting

Reading
Timelogged in
Thread initiation
Thread participation
Network based
Friendship

In-degree
Out-degree
Posting
Timelogged in
Network based
Friendship

Posting
Reading
Timelogged in
Network based
Friendship

High posting in support forum

High thread initiation, high posting in discussion forum

No particular metric stands out

High posts per day, high thread participation, low thread
initiation

Low thread initiation, low posts per day, high fraction of
topic-related posts, low days active

Low daysactive, high posting, low word count, high fraction
of topic-related posts, low references

High days active, high posting

Low days active, high posting

Low days active, low posting

High days active, low posting

>2 posts[12]; top 1% of users[2,3]; top 10 users[24]; >180
posts [18]; top 100 users [21]

>5 posts [12]

Top 33.3% of users[13]
Top 100 users[21]

Top 100 users[21]

Mutual friend nomination between 2 users and >4 interac-
tions between them [15]

Top 10 users [24]; high in-degree [26]
Top 10 users [24]; high out-degree [26]
2-10 percentile (9%) of users[2,3]
Middle 33.3% of users[13]

Friend nomination of another user and >0 interactions with
them [15]

1-2 post [12,18]; bottom 90% of users[2,3]
1-5 posts [12]
Bottom 33.3% of registered users [13]

Any interactions with another user [15]
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Table 3. A description of the mtrics used to classify participation styles.

Metric Description

Activity-based metrics. measure the individual actions taken by usersin an OHC

Posting Number of posts a person has made in the OHC

Timelogged in Amount of time a person has spent accessing the OHC

Reading Number of poststhat a person has read

Thread initiation Number of times a person has created a thread

Episodes Number of times a person has accessed the OHC

Days active Number of days between a person’sfirst and last post

Forum Number of posts a person has made in a particular subforum of the OHC, eg, support or discussion
Thread participation ~ Number of different threads a person has posted in

Network-based metrics: measure the relationship and interactions between users

Degree (in/out) The number of people a person has communicated with. Where it is possible to tell who the source of the communication
was and to whom it was directed, the number of people a person has made outgoing communication with is called the “out-
degree” and the number of people that a person has received communication from is called the “in-degree.” When it is not
possible to tell the direction, the communication is counted for both people as a measure of degree. Degree is considered to

be ameasure of a user’s centrality in a network [30,31].

Friendship The extent to which a person is connected with at least one other person in the OHC as defined by 3 thresholds: Low—any
interactions with another user; Moderate—friend nomination of another user and >0 interactions with them; and High—mu-

tual friend nomination between 2 users and >4 interactions between them.

Content-based metrics: measure the nature of the content within posts
Word vectors

Influential Respond-
ing Replies

Social support type
Topic

A representation of the proportion of wordsin a message that fit a certain topic.

Number of posts a person has made that have influenced the sentiment of the thread initiator

Number of posts a person has made that either provide or seek information support, emotional support, or companionship

Number of posts a person has made which included subject matter on a specific topic

Sourceof information  Number of citations a person has made from a particular source

Word count Number of wordsin a post

Multidimensional
Content-Based

Leadersand Influential Users

Zhao et al [23] created a machine learning classifier with 69
metrics that was used to identify influential usersin an OHC.
These users were regarded as |eaders who could influence the
emotional sentiment of other users. This study built on previous
research by Zhao et al [22], which used 68 metrics such as
number of posts, in-degree, and days active in a classifier to
first identify leadersin the OHC. Zhao et a [23] then created a
metric called “influential responding replies (IRRs).” Thiswas
the number of times a person was able to affect the sentiment
of another person when responding to their initial post. It was
found that this metric alone outperformed the classifier with 68
metrics, and together they created the best performing classifier.
In order to train thi