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Abstract

Background: Internet-based interventions for heavy drinkers show promising results, but existing research is characterized by
few studies in nonstudent adult populations and few comparisons with appropriate control groups.

Objective: To test whether a fully automated Internet-based brief personalized feedback intervention and a fully automated
Internet-based personalized brief advice intervention in a non-treatment-seeking population of heavy drinkers would result in a
reduced alcohol intake.

Methods: We conducted a 3-arm parallel randomized controlled trial in a general population-based sample of heavy drinkers.
The 54,157 participants (median age of 58 years) were screened for heavy drinking. Of the 3418 participants who had a weekly
alcohol consumption above 14 drinks for women and 21 drinks for men, 1380 (619 women) consented to take part in the trial
and were randomly assigned to an Internet-based brief personalized feedback intervention group (normative feedback, n = 476),
an Internet-based personalized brief advice intervention group (n = 450), or anonintervention control group (n = 454). Follow-up
after 6 and 12 months included 871 and 1064 participants, respectively, of all groups combined. The outcome measure was
self-reported weekly alcohol consumption. We analyzed the data according to the intention-to-treat principle. To examine changes
over time and to account for the multiple time measurements, we used a multilevel linear mixed model. To take attrition into
account, we used multiple imputation to address missing data.

Results: Theintervention effect of the Internet-based brief personalized feedback intervention, determined as the mean additional
difference in changes in alcohol consumption in the Internet-based brief personalized feedback intervention compared with the
control group, was—1.8 drinks/week after 6 months and —1.4 drinks/week after 12 months; these effects were nonsignificant (95%
confidence interval —4.0 to 0.3 at 6 months, —3.4 to 0.6 at 12 months). The intervention effect of the Internet-based personalized
brief advice intervention was —0.5 drinks/week after 6 months and —1.2 drinks/week after 12 months; these effects were
nonsignificant (95% confidence interval —2.7 to 1.6 at 6 months, —3.3 to 0.9 at 12 months).

Conclusions: In this randomized controlled trial we found no evidence that an Internet-based brief personalized feedback
intervention was effective in reducing drinking in an adult population of heavy drinkers.

Trial registration: ClinicalTrials.gov NCT00751985; http://clinicaltrials.gov/ct2/show/NCT00751985 (Archived by WebCite
at http://www.webcitation.org/68WCRLyaP)
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Introduction

Heavy alcohol intake increases the risk of numerous chronic
diseases, injuries, disabilities, and death [1]. Many drinkerswho
do not meet diagnostic criteria for alcohol dependence or
harmful drinking nonetheless consume alcohol at alevel or in
a pattern that increases the risk of negative health and social
consequences [2]. In Denmark, it has been estimated that 20%
of the adult population are heavy drinkers [3]; hence, the need
to detect and intervene in the early stages of heavy drinking is
obvious. Face-to-face brief interventions, which are intended
as an ealy intervention for non-treatment-seeking,
non-al cohol-dependent drinkers, have proven to be effective
and have been advocated as a strategy to curb heavy drinking
[4]. However, problems with feasibility and barriers to
implementation have been encountered, such as a limited
number of professionalswho administer them and the difficulty
of contacting heavy drinkers [5,6]. As a consequence, thereis
agap between need and accessto interventionsto reduce al cohol
intake. It has been estimated that as many as 80% of problem
drinkers do not receive help due to a combination of missed
screening opportunities and the stigma associated with alcohol
treatment [7,8]. Delivering brief interventions over the Internet
may overcome some of these barriers, and Internet-based
interventions can reach individual swho are otherwise unwilling
or not motivated to seek help [9,10]. The increasing access to
the Internet in the population, currently 58% for Europe, 78%
for North America, and 30% worldwide [11], and the
well-documented demand for Internet-based interventions in
the general public [12] mean that, if delivered broadly,
Internet-based interventions could have potentially major public
health implications, the main argument being that | nternet-based
interventions combine the scalability of a public health
intervention with the capacity to deliver apersonalized approach
[13].

Recent systematic reviews concluded that Internet-based
interventions were more effective than minimally active
comparator groups at reducing acohol intake, with a mean
difference of 2-3 drinks per week [14], and found small to
medium effect sizes[15-17]. However, several methodol ogical
flaws in the reviewed trials caused the authors to state that the
ability to generaize about the efficacy and utility of
Internet-based interventions for alcohol use is impeded, and
henceitisnot possibleto interpret the evidence with any degree
of certainty [14,17]. Unresolved questions remain, such as the
need to establish which components of Internet-based
interventions are effective [18]. The provision of apersonalized
feedback intervention that compares one's own drinking with
peers actual drinking has been found to increase motivation to
change drinking by making individuals aware of discrepancies
between their personal acohol consumption and social norms.
This approach originates in self-regulation theory and builds

http://www.jmir.org/2012/4/e98/

on the assumption that change is triggered by creating an
awareness of a perceived discrepancy. Therefore, if heavy
drinkers find no such discrepancy, they would view their
personal behavior as being normal rather than abnormal. This
personal tailored approach, also termed normative feedback,
which tries to create behavioral change by targeting normative
misperceptions, is assumed to be more effective at reducing
drinking than is delivering standardized feedback in the form
of self-help material [16,19-22].

Some drawbacks of personalized feedback intervention studies
are small sample sizes, short-term follow-up, the existence of
few studies in nonstudent adult populations, few comparisons
with appropriate control groups, and high rates of attrition
[14,16,23]. In this study, we addressed these shortcomings by
comparing a single-session, Internet-based, brief personalized
feedback intervention with an Internet-based, personalized, brief
advice intervention against a pure control group in the context
of the Danish Health Examination Survey [24]. We sought to
determine whether these single-session interventions would
result in a decrease in alcohol use in a non-treatment-seeking
population of adult heavy drinkers. Asasecondary aim, wealso
sought to determine whether the Internet-based brief
personalized feedback intervention would have any
gender-specific effects, especialy since differentia effectiveness
between genders in non-Internet brief interventions remains
ambiguous [4,25,26] and because few Internet-based
intervention studies present data separately for men and women.

Methods
Setting

The Danish Health Examination Survey was carried out by the
National Institute of Public Health, University of Southern
Denmark, in 13 municipalitiesin 2007/2008. The Danish Health
Examination Survey focused primarily on diet, smoking,
alcohol, and physical activity and consisted of an Internet-based
guestionnaire and a health examination. In this study, we used
data from the Internet-based questionnaire from 12 of the 13
municipalities. All adult inhabitants in 12 municipalities were
invited to complete the Internet-based questionnaire (n =
401,607). The sample was drawn from the adult Danish
population (18 years or older) using the Danish Civil
Registration System, which contains information on gender,
age, address, citizenship, and marital status for each individual
(each Danish resident has a unique personal identification
number) [27]. The questionnairewasfully or partially completed
by 54,157 participants, corresponding to 13.49% of all adults
in the 12 municipalities [24].

Recruitment

Recruitment for the study began in September 2008. Follow-up
started in February 2009 and ended in February 2010.
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Study Design
The study was a 3-arm randomized controlled trial.
Participants

Invitees to the Danish Health Examination Survey received a
letter inviting them to participate by completing an
Internet-based questionnaire containing questions on their
sociodemographic characteristics, self-reported health status,
living conditions, and health behavior including alcohol
consumption. The baseline questionnaire was completed at the
respondent’'s home. In 7 of the 12 municipalities, the
guestionnaire was supplemented with questions to test the
willingness of respondents to change their health behavior in
four domains: weight, diet, smoking, and acohol (n = 33,554
completed these questions). The alcohol questions were
beverage specific (beer, wine, fortified wine, or spirits) and
asked for amount consumed each day during a typical week.
Additionally, the Alcohol Use Disorders Identification Test
guestions 3-10 wereincluded (timeframe: preceding 12 months)
[28]. Respondents who had provided an email address (75% of
the population) and whose weekly alcohol consumption was
above the recommended maximum drinking limit, as stated by
the Danish National Board of Health (14 drinks = 168 g of
alcohol for women, 21 drinks = 252 g for men), were eligible
for the study. One standard drink corresponds to 12 g of pure
alcohol [29]. Heavy drinking was defined as 168 g or more of
alcohol/week for women and 252 g/week or more for men.
Binge drinking was defined as drinking 5 or more drinks on a
single occasion both for men and women.

Interventions

The Internet-based brief personalized feedback intervention
was a fully automated, single-session intervention; it was
displayed in asingle screenshot and addressed to the participant
by name. It consisted of a summary of the participant’s weekly
consumption, a comparison of the weekly consumption with
the maximum drinking limit, and a graphical comparison of the
participant’s consumption with the average level in the
municipality (gender specific). The Internet-based brief
personalized feedback intervention also included information
about therisksto health and social relationshipslinked to heavy
drinking, as well as links for further self-help material and a
local alcohol treatment facility (see Figure 1).

The Internet-based personalized brief advice intervention was
afully automated single-session intervention and was displayed
in asingle screenshot and addressed to the participant by name.
It informed the participant that his or her acohol consumption
exceeded the recommended maximum drinking limit, followed
by information about the health and social risksassociated with
heavy drinking, aswell aslinksfor further standardized self-help
material and a local alcohol treatment facility (see Figure
2).What distinguishes the Internet-based brief personalized
feedback intervention from the I nternet-based personalized brief
advice intervention is the normative component and the
summary of the participant's weekly alcohol consumption.
Common to the two interventions is the information on the
adverse effects of heavy drinking, adviceto cut down, and links
for further material (see Multimedia Appendix 1).

http://www.jmir.org/2012/4/e98/
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Participants in the control group received a single screenshot
that explained that being randomly selected for the control group
implied no intervention and follow-up after 6 and 12 months
(see Figure 3).

Individuals who consumed less than the maximum drinking
limit did not receive any feedback or interventions.

Procedure

After completing the I nternet-based Danish Health Examination
Survey questionnaire, inviteeswere automatically screened and
heavy drinkers were identified. Heavy drinkers received an
email inviting them to participate in the intervention study. By
clicking onalink in the email, inviteeswere directed to a secure
website where, after entering a username and personal access
code (provided in the Danish Heath Examination Survey
invitation letter), they were directed to another website that
explained the study (see Multimedia Appendix 1). After
providing their online consent, participants were automatically
randomly assighed and directed to a new personalized website
that presented one of the interventions or control, which was
displayed immediately on the screen.

Randomization

Eligible persons were randomly assigned and enrolled into the
Internet-based brief personalized feedback intervention, the
Internet-based personalized brief advice intervention, or the
control group by the Web server software, which was
implemented by a technician who was not involved in the
recruitment process. Blinding was not feasible. Participants did
not know which of the two interventions was the intervention
of interest. Prior to randomization, all three groups were
informed about the purpose of the study and the nature of the
control group (see Multimedia Appendix 1).

Outcome M easure and Follow-up

There was one planned primary analysis: overal reduction in
alcohol use; and one post hoc secondary analysis:
gender-specific reductionsin alcohol use. The outcome measure
was specified a priori and was based on self-reported drinking
each day during atypical week and included beverage-specific
questions (beer, wine, fortified wine, and spirits). Thefollow-up
at 6 and 12 months contained the same alcohol items included
in the baseline questionnaire and was conducted using an
Internet-based questionnaire that participants accessed using a
link provided in an email. The follow-up at 12 month was aso
supplemented by a letter containing the questionnaire, which
the participants could answer if they did not respond to the
email.

Power Estimates

The sample size was calculated based on a meta-analysis of
Internet-based interventions, in which amean difference of 2-3
drinks (26 g of alcohol) per week was found [14], and based on
non-Internet-based interventions meta-analyses, where a 12%
to 15% reduction in the previous week’s alcohol consumption
wasfound, relative to a baseline consumption of approximately
300 g/week [4,30]. We anticipated a decrease in alcohol
consumption of approximately 15% for the | nternet-based brief
personalized feedback intervention, 10% for the I nternet-based
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personalized brief advice intervention, and 5% for the control
group. Decreases in control groups in Internet-based
interventions and non-Internet-based interventions have been
substantial. However, this decrease has not been quantified in
meta-analyses due to the highly variable content of control
groups in both Internet-based interventions and face-to-face
brief interventions [31]. Assuming that the standard deviation
was equal to athird of the expected baseline consumption, we
estimated that 182 participants in each group would be needed
to give the trial 80% power to detect an effect of the
Internet-based brief personalized feedback intervention versus
the control group of this size at the 5% level of significance.
To detect an effect of the Internet-based personalized brief
advice intervention versus the control group, we estimated that
726 participantsin each group would be needed. A target sample
size of morethan 1200 enrollees was deemed necessary to allow
for substantial attrition.

Statistical Analysis

The primary and secondary analyses were based on the
intention-to-treat principle and concerned the mean difference
in changesin alcohol consumption between the two intervention
groups and the control group.

We carried out analyses using Stata version 11.2 (StataCorp
LB, College Station, TX, USA). Quantitative variables were
described by the mean and standard deviation, by the median
and its interquartile range, or by its 95% confidence interval
(CI). In @l tests, we chose P < .05 as the level of significance.

Theresidualswere approximately normally distributed. Hence,
to examine changes over time and to account for the multiple
time measurements, we analyzed data by using a multilevel
mixed model, using the xtmixed procedure. The model examined

http://www.jmir.org/2012/4/e98/
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fixed effectsfor alcohol consumption, group, gender, and month
and a random intercept to account for clustering within each
participant. The model a so included an interaction term between
intervention group and month, allowing for differences in the
intervention effect between follow-up assessments [32]. The
fixed effect of most interest was the month x group interaction
effect, which indicated the difference between intervention
groups and the control group asachangein a cohol consumption
over time.

The Kruskal-Wallis nonparametric test for continuous variables
was used to compare the three groupsin the secondary analyses.

For the loss to follow-up analysis, we used the chi-sguare test
and the Kruskal-Wallis nonparametric test for continuous
variablesto compare the baseline characteristics between those
followed up and those lost to follow-up. In a preplanned
analysis, we used multiple imputation to take attrition into
account for participants who did not complete the 6- or
12-month follow-up. Multiple imputation allows for the
uncertainty about the missing data by creating several different
plausibleimputed data sets and appropriately combining results
obtained from each (we generated 20 data sets), which often
provides a more reliable approach than complete case analysis
in the presence of missing data[23,33]. For thiswe used the mi
impute mvn procedure, which uses multivariate normal
regression for continuous data and assumesthat dataare missing
at random [34]. As sensitivity analyses, we also report results
from (1) an analysis of al available results without the
imputation of missing data (completers-only analysis), and (2)
an analysis with simple imputation (last observation carried
forward) assuming that nonresponders had no change in their
alcohol consumption.
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Figure 1. Screenshot of the Internet-based brief personalized feedback intervention.

Dear [USERNﬁHE] KOST RYCNING ALKOHOL MOTION

Thank you for taking the time to participate in the study. Your replies to
the Danish Health Examination Survey questionnaire show that you
drink 31 units per week.

Your alcohol consumption therefore exceeds the recommended drinking
limit of the National Board of Health. As a male, you are advised to drink
no more than 21 units per week.

Many people are unaware of how their alcohol consumption compares
to that of the rest of the population. You drink more than 80% of the
individuals in the &£rg Municipality, see the figure below:

80% drink 20% drink
less than you more than you

You are here #

If your alcohol consumption exceeds 21 units per week, you have an
increased risk of a number of harmful health effects, such as damage to
your liver, gastrointestinal system, high blood pressure, sleep
disruptions, memory problems and a number of cancers. High alcohol
consumption may also affect your family, your work and your private
economy.

You may, therefore, want to consider reducing your consumption to
below the recommended drinking limit.

If you need help to reduce your alcohol intake, or you would just like
more information about your consumption, you can read the two
leaflets below:

. i rink less. F lcohol.
. rm mor lcohol. F Icohol.

For other options, see the web pages below:
« www.hope.dk
» Alcohol information at the National Board of Health
- Y. rink Too Much?

If you want to talk to someone about your drinking, here are some
suggestions of who you can contact:

= Your personal physician

. e local alcohol treatment facility.
You do not have to ask your doctor for a referral and treatment is
confidential.

Best regards

National Institute of Public Health
University of Southern Denmark
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Figure 2. Screenshot of the Internet-based personalized brief advice intervention.

Dear [USERNAME] HOST RYGNING ALKONOL MOTHON
Thank you for taking the time to participate in the study.

Your replies to the Danish Health Examination Survey questionnaires
show that your alcohol consumption exceeds the maximum drinking
limit recommendead by the National Board of Health.

* Women are advised to drink no more than 14 units per veslk.

s Men are advised to drink no more than 21 units per week.

e Both men and women are advised to drink no more than five
drinks on a single occasion.

If your alcohol consumption exceeds the maximum drinking limit,
you may experience a number of adverse consequences:

®* Accidents

+ Harmful health effects, such as:
= Damage to your liver
* Gastrointestinal diseases
= High blood pressure
= Irregular pericods

High alcohol consumption may also affect your family, your work,
your education and your private economy.

If you neaed help to cut down your alcohol intake, or if you want to
talk to someone about your drinking, here are some suggestions of
who you can contact:

e Your personal physician

s For other options, see below:
voarows.hope.dik
Alcohol information at the National Board of Health
hd rink T Much?

Or read the leaflets:

Good advice to drink less. Facts about alcohol.
Learn more about alcohol. Facts about alcohol.

Best regards

National Institute of Public Health
University of Southern Denmark

Some people can reduce their drinking on their own

Some people find it easier to stop drinking altogether
instead of just cutting back

Some people need help to reduce their drinking
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Figure 3. Screenshot of the control group condition.

Hansen et al

Dear [USERNAME]

Best regards

National Institute of Public Health
University of Southern Denmark

Thank you for taking the time to participate in the study.

You have been put into the control group, which means that we will
contact you again in 6 and in 12 months and ask you to fill out a brief
questionnaire about your alcohol consumption.

When we contact you, we hope that you will still want to participate in the
study. Your participation is of great importance to us. All research
information about you will of course be held confidentially.

HKOST RYCNING ALKOMOL

MOTION

Results

Participant Flow

Of the 54,157 screened individuals, 3418 (6.31%) were heavy
drinkers. Of these, 785 (23.0%) declined participation, and 1215
(35.6%) did not respond to the invitation email. In total, 1380
(40.37%) individuals accepted participation and were randomly
assigned into the Internet-based brief personalized feedback
intervention (n = 476), the Internet-based personalized brief
advice intervention (n = 450), or the control group (n = 454).
The 6-month follow-up was completed by 871 (63.1% of
enrolled participants) individuals and the 12-month follow-up
was completed by 1064 (77.10%) individuals (Figure 4).

Baseline Data

http://www.jmir.org/2012/4/e98/

XSL-FO

RenderX

At baseline, men consumed a mean of 32 drinks'week and
women 21 drinks/week. During the previous year, 49.9% (n =
380) of the men had been binge drinking once a week or more
often, while among women the corresponding figure was 25.5%
(n = 158) (Table 1). At baseline, 384 (46.2%) individuals
answered “yes’ or “yes, maybe” to the question “Do you want
to cut down on your drinking?’, 319 (38.4%) answered “no”,
and 128 (15.4%) did not respond (831 individuals received this
guestion). The median age was 58 years, 55.1% (n = 761) were
men, 51.7% (n = 714) had more than 15 years of education,
53.1% (n = 733) were employed, and 69.6% (n = 961) were
married or cohabiting. Among the participants, 10% (n = 139)
were daily smokers and 12% (n = 161) were heavy smokers
(more than 15 cigarettes a day). There were no significant
differences between randomized groups for any baseline
characteristic.

JMed Internet Res 2012 | vol. 14 | iss. 4 [e98 | p.10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Hansen et al

Table 1. Baseline characteristics of participants randomly assigned to Internet-based brief personalized feedback intervention (PFI), Internet-based
personalized brief advice intervention (PBA), or control group in The Danish Health Examination Survey 2008.

Characteristic PFI PBA Control
Men
No. 271 246 244
Age (years), median (IQR®) 61 (50-66) 59 (49-65) 60 (51-65)
Alcohoal intake (drinks/week)b, mean (SD) 32.8(16.9) 32.7 (14.0) 31.3(10.3)
Binge drinking, n (%)° 137 (50.5%) 118 (48.0%) 125 (51.2%)
Education level (years), n (%)
<10 11 (4%) 19 (8%) 10 (4%)
10-12 65 (24%) 55 (22%) 59 (24%)
13-14 45 (17%) 50 (20%) 55 (23%)
15+ 149 (54.9%) 117 (47.5%) 118 (48.3%)
Employed, n (%) 146 (53.8%) 121 (49.1%) 144 (59.0%)
Smoking, n (%)
Daily 31 (11%) 29 (12%) 23 (9%)
Heavy® 40 (15%) 29 (12%) 26 (11%)
Married or cohabiting, n (%) 198 (73.1%) 172 (69.9%) 185 (75.8%)
Motivated to reduce alcohol use, n (%)¢
Yes 19 (7%) 26 (11%) 22 (9%)
Yes, maybe 53 (20%) 41 (17%) 47 (19%)
No 56 (21%) 56 (23%) 57 (23%)
Women
No. 205 204 210
Age (years), median (IQR) 54 (41-62) 56 (46-63) 56 (44-62)
Alcohol intake (drinks/week), mean (SD) 20.9 (7.0) 21.5(9.0) 21.3(8.2)
Binge drinking, n (%) 50 (24%) 55 (27%) 53 (25%)
Education level (years), n (%)
<10 10 (5%) 10 (5%) 12 (6%)
10-12 55 (27%) 41 (20%) 45 (21%)
13-14 32 (16%) 39 (19%) 41 (20%)
15+ 107 (52.2%) 112 (54.9%) 111 (52.9%)
Employed, n (%) 107 (52.2%) 116 (56.9%) 99 (47%)
Smoking, n (%)
Daily 20 (8%) 19 (9%) 17 (8%)
Heavy 26 (13%) 18 (9%) 22 (10%)
Married or cohabiting, n (%) 129 (62.9%) 135 (66.2%) 142 (67.6%)
Motivated to reduce acohol use, n (%)
Yes 24 (12%) 21 (10%) 23 (11%)
Yes, maybe 33 (16%) 32 (16%) 43 (20%)
No 49 (24%) 48 (24%) 53 (25%)

| nterquartile range.
b Number of standard drinks in atypical week.
€ Drinking 5 or more drinks per occasion at |east once a week.
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d Smoki ng more than 15 cigarettes a day.
€ Numbers do not sum to 100% due to missing data.

Lossto Follow-up Analysis Participants lost to follow-up were significantly more likely to
be heavy smokers, lesslikely to have a high level of education
(15+ years), and more likely to have alow level of education
(10-12 years). Furthermore, participants|ost to follow-up were
morelikely to be unmotivated to cut down their drinking (Table
2 and Table 3).

We compared participants lost to follow-up (n = 509, 37% at 6
months and n = 316, 23% at 12 months) by intervention group
with those who participated in thefollow-up in terms of baseline
characteristics.

Table2. Comparison of characteristics of participants randomly assigned to | nternet-based brief personalized feedback intervention (PFI), I nternet-based
personalized brief adviceintervention (PBA), or control group at baseline between those followed up after 6 months and those lost at 6-month follow-up.2

Characteristic Followed up after 6 months Lost to follow-up at 6 months
PFI PBA Control PFI P PBA P Control P
(n=288) (n=280) (n=303) (n=188) vau® (n=170) vaue® (n=151)  vaue
Men, n (%) 161 (55.9%) 155 (55.4%) 165 (54.5%) 110(585%) .57  91(54%) .71  79(52%) .67
Women, n (%) 127 (44.1%) 125 (44.6%) 138 (45.5%) 78 (42%) 79 (47%) 72 (48%)

Age (years), median (IQR)® 58 (46-65) 58(48-64) 60 (48-64) 58(47-65) .46  57(47-65) .89  56(46-63) .04

Alcohol intake, mean (SD)'  28.0(16.7) 27.9(129) 261(96) 27.1(111) .85  27.0(137) .43  279(129) .35

Binge drinking, n (%)% 114 (39.6%) 117 (41.8%) 119 (39.3%) 73(39%) .85 56 (33%) .05 59 (39%) .98
Education level (years), n (%) h .03 .28 .65
<10 13 (5%) 17 (6%) 15 (5%) 8 (4%) 12 (7%) 7 (5%)
10-12 66(23%)  52(19%)  64(21%) 54 (29%) 44, (26%) 40 (26%)
13-14 38(13%)  56(20%)  66(22%) 39 (21%) 33 (19%) 30 (20%)
15+ 170 (59.0%) 150 (53.6%) 156 (51.5%) 86 (46%) 79 (47%) 73 (48%)
Employed, n (%) 155(53.8%) 152 (54.3%) 157(51.8%) 98(52%) .80  85(50%) .37  86(57%) .30
Smoking, n (%) .02 .01 12
Daily 31(11%)  38(14%)  28(9%) 20 (11%) 10 (6%) 12 (8%)
Heavy' 29(10%) 21 (8%) 25 (8%) 37 (20%) 26 (15%) 23 (15%)
Married or cohabiting, n (%) 203 (70.5%) 190 (67.9%) 219 (72.3%) 124 (66.0%) .04  117(68.8%) .12 108 (71.5%) .28
Motivated to reduce alcohol use, n (%) h .02 .56 A7
“Yes’ or “yes, maybe’ 87(56%)  84(47%)  99(48%) 42 (38%) 36 (38%) 36 (41%)
“No” 55(36%)  69(39%)  76(37%) 50 (45%) 35 (37%) 34 (39%)

8p values for categorical variables by chi-square test and for continuous variables by Kruskal-Wallis test.
b Partici pantsin the PFI group who participated in follow-up versus those lost to follow-up.

€ Participantsin the PBA group who participated in follow-up versus those lost to follow-up.

9 partici pantsin the control group who participated in follow-up versus those lost to follow-up.

€| nterquartile range.

f Number of standard drinks in atypical week.

9Drinking 5 or more drinks per occasion at least once aweek.

P Numbers do not sum to 100% due to missing data.

i Smoking more than 15 cigarettes a day.
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Table3. Comparison of characteristics of participants randomly assigned to I nternet-based brief personalized feedback intervention (PFI), I nternet-based
personalized brief advice intervention (PBA), or control group at baseline between those followed up after 12 months and those lost at 12-month

follow-up.2
Characteristic Followed up after 12 months Lost to follow-up 12 months
PFI PBA Control PFI P PBA P Control P
(n=365) (n=341) (n=358) (n=111) value? (n=109) value® (n=96) valued

Men, n (%) 209 (57.3%) 193(56.6%) 196 (54.8%) 62(56%) .79  53(49%) .15  48(50%) .41
Women, n (%) 156 (42.7%) 148 (434%) 162 (45.3%) 49 (44%) 56 (51%) 48 (50%)
Age (years), median (IQR)® 58(47-65)  58(48-65)  60(49-65)  57(47-64) .69  55(46-63) .11  54(44-61) <Ol
Alcohol intake, mean (SD)' 27.7(156)  275(135)  26.4(9.9) 276(115) .72  280(123) 47  279(128) .80
Binge drinking, n (%)? 139(38.1%) 133(39.0%) 131(36.6%) 48(43%) .34  40(37%) .70  47(49%) .03
Education level (years), n (%) h <.01 .10 .09

<10 13 (4%) 22 (6) 19 (5) 8(7) 7(6) 3(3)

10-12 87 (24%) 66 (19) 77 (22) 33(30) 30 (28) 27 (28)

13-14 50 (14%) 63 (18) 70 (20) 27 (24) 26 (24) 26 (27)

15+ 213(58.4%) 184 (54.0%) 190 (53.1%) 43 (39%) 45 (41%) 39 (41%)
Employed, n (%) 196 (53.7%) 178(52.2%) 184 (514%) 57(51%) .65  59(54%) .70  59(61%) .07
Smoking, n (%) .02 .23 44

Daily 38 (10%) 39 (11%) 35 (10%) 13 (12%) 9 (8%) 5 (5%)

Heavy' 41 (11%) 30 (9%) 36 (10%) 25 (23%) 17 (16%) 12 (13%)
Married or cohabiting, n (%)  258(70.7%) 231 (67.7%) 258 (72.1%) 69(62%) .19  76(70%) .81  69(72%) .70
M otivated to reduce alcohol use, n (%) h .02 .07 .26

“Yes' or “yes, maybe’ 108 (53%) 91 (43%) 112 (48%) 21 (33%) 29 (47%) 23 (40%)

“No” 74 (36%) 89 (42%) 85 (36%) 31 (49%) 15 (24%) 25 (44%)

ap values for categorical variables by chi-square test and for continuous variables by Kruskal-Wallis test.
b Partici pantsin the PFl group who participated in follow-up versus those lost to follow-up.

€ Participants in the PBA group who participated in follow-up versus those lost to fol low-up.

9 Partici pantsin the control group who participated in follow-up versus those |ost to follow-up.

€| nterquartile range.
f Number of standard drinks in atypical week.

9 Drinking 5 or more drinks per occasion at |east once aweek.

P Numbers do not sum to 100% due to missing data.

i Smoking more than 15 cigarettes a day.
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Figure 4. Flow of participants through the study. PBA = Internet-based personalized brief advice intervention, PFI = Internet-based brief personalized

feedback intervention. @ ollow-up took place by means of two emails. bNo response and declined are subsets of lost to follow-up. ¢ Follow-up took
place by means of two emails and two letters.
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consumption in the intervention groups compared with the
control group.

In the primary analysis, using multiple imputation, the
intervention effects of the Internet-based brief personalized
feedback intervention were —1.8 drinks/week after 6 months
and —1.4 drinks/week after 12 months and were nonsignificant
(95% Cl —4.0to0 0.3 at 6 months, —3.4t0 0.6 a 12 months). The
intervention effects of the Internet-based personalized brief
advice intervention were —0.5 drinks/week after 6 months and
—1.2 drinks/week after 12 months and were nonsignificant (95%
Cl —2.7t0 1.6 a 6 months, —3.3t0 0.9 a 12 months).

A sensitivity analysis without multiple imputation for missing

values (completers-only analysis) showed that the intervention
effects of the Internet-based brief personalized feedback

Hansen et al

intervention were —3.9 drinks/week after 6 months and —2.3
drinks/week after 12 months; these effectswere significant (95%
Cl 5.8 to —2.0 at 6 months, 4.1 to —0.5 at 12 months). The
Internet-based personalized brief advice intervention had no
significant intervention effects.

A senditivity analysis with simple imputation (last observation
carried forward) yielded similar results to the completers-only
analysis, but the differences were less pronounced.

For the control group, the overall difference between the
baseline and 6-month follow-up was—4.6 drinks/week, and this
difference was significant (95% CI —6.1t0—3.1). Corresponding
figuresfor 12-month follow-up were-5.5 (95% Cl —7.0to—4.1).
The two sensitivity analyses produced similar results (Table 4
and Table 5).

Table 4. Intervention effects on drinks/week based on random intercept model with and without imputation for missing values.

With multiple imputation

Without multiple imputation

for missing values® for missing values®
Drinks/week® 95% C1¢ P value Drinks/week 95% Cl P value
I ntervention effects of the PFI € (month x group interaction)
6 months -1.8 —4.0t00.3 .09 -39 -5.8t0-2.0 <.001
12 months -14 -3.4100.6 .16 2.3 —4.1t0-0.5 .01
Intervention effects of the PBA (month x group interaction)
6 months -0.5 —2.7t01.6 .62 -1.4 -3.3t00.6 A7
12 months -1.2 -3.3t00.9 .28 -15 -3.3t00.3 .10
Difference between baseline and follow-up for control group
6 months —4.6 —-6.1t0-3.1 <.001 —4.8 —-6.1t0-34 <.001
12 months 55 —70to4.1 <.001 5.8 —7.1t04.6 <.001

@Based on 20 imputed datasets.

b Based on 871 individuals after 6 months and 1064 after 12 months.
€ Mean number of standard drinksin atypical week.

d Confidence interval.

€ | nternet-based brief personalized feedback intervention.

f I nternet-based personalized brief advice intervention.
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Table 5. Intervention effects on drinks/week based on random intercept model with simple imputation for missing values (last observation carried

forward).2
Drinks/week? 95% CI® P value

I ntervention effects of the PFI 9 (month x group interaction)

6 months -25 -4.0to-1.0 <.001

12 months -2.0 -3.4t0-05 .01
Intervention effects of the PBA € (month x group interaction)

6 months -0.8 —2.3100.6 27

12 months -12 —2.7t00.3 A1
Difference between baseline and follow-up for control group

6 months 2.9 —4.0t0-1.9 <.001

12 months -4.8 -5.9t0-3.8 <.001

8Based on 1380 individuals after 6 and 12 months.

b Mean number of standard drinksin atypical week.

¢ Confidence interval.

9 nternet-based brief personalized feedback intervention.
€ Internet-based personalized brief advice intervention.

Figure 5 and Figure 6 show secondary post hoc analyses
comprising descriptive statistics for alcohol consumption, by
gender and group, at baselineand at 6- and 12-month follow-ups
using multiple imputation. Consumption among women
decreased from a mean baseline level of 21.0 drinks/week to
16.7 drinks/week for the control group (95% CI 14.7-18.8),
16.0 drinks/week for the Internet-based brief personalized
feedback intervention (95% CI 14.2-17.9), and 17.0 for the
Internet-based personalized brief advice intervention (95% ClI
14.6-19.5) after 6 months (Figure 5). Consumption among men
decreased from a mean baseline level of 32.0 drinks/week to
26.7 drinks/week for the control group (95% CI 25.0-28.4),
25.1 drinks/week for the Internet-based brief personalized

http://www.jmir.org/2012/4/e98/

RenderX

feedback intervention (95% Cl 23.2—27.1), and 26.9 drinks/week
for the Internet-based personalized brief advice intervention
(95% CI 24.9-28.8) after 6 months (Figure 6). Figures for the
12-month follow-up were approximately similar (Figure 5 and
Figure 6).

When analyzing only those who participated in follow-up
(completers-only analysis), we observed significant differences
between men and women. Figure 7 and Figure 8 show that the
Internet-based brief personalized feedback intervention seemed
to have a significant effect only on men, with a difference of
3.5 drinks/week between the Internet-based brief personalized
feedback intervention and the control group a 6-month
follow-up (P =.01) (Figure 8).
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Figure 5. Alcohol consumption at baseline and at 6- and 12-month follow-ups for women based on multiple imputation. Error bars indicate 95%
confidence interval. Drinks/week = mean number of standard drinks in a typical week, PBA = Internet-based personalized brief advice intervention,
PFI = Internet-based brief personalized feedback intervention.
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Figure6. Alcohol consumption at baselineand at 6- and 12-month follow-upsfor men based on multipleimputation. Error barsindicate 95% confidence
interval. Drinks/week = mean number of standard drinks in a typical week, PBA = Internet-based personalized brief advice intervention, PFI =
Internet-based brief personalized feedback intervention.
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Figure 7. Alcohol consumption at baseline and at 6- and 12-month follow-ups for women based on completers-only analysis. n = 390 after 6 months
and 466 after 12 months. Error bars indicate 95% confidence interval. Drinks'week = mean number of standard drinks in a typical week, PBA =
Internet-based personalized brief advice intervention, PFl = Internet-based brief personalized feedback intervention.
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Figure 8. Alcohol consumption at baseline and at 6- and 12-month follow-ups for men based on completers-only analysis. n = 481 after 6 months and
598 after 12 months. Error barsindicate 95% confidenceinterval. Drinks/week = mean number of standard drinksin atypica week, PBA = Internet-based
personalized brief advice intervention, PFI = Internet-based brief personalized feedback intervention. * P value for difference between PFI and control

group (Kruskal-Wallis test).
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Discussion

Key Findings

Inthisrandomized controlled trial, the primary analysis provided
no evidence that an Internet-based brief personalized feedback
intervention was effective in reducing drinking in an adult
population of heavy drinkers. The intervention effect of the
Internet-based brief personalized feedback intervention was
approximately 2 drinks/week and nonsignificant, but highly
significant in the sensitivity analyseswith an intervention effect
of approximately 3 drinks/week for the Internet-based brief
personalized feedback intervention. In a post hoc secondary
completers analysis of men, we found a significant difference
of 3.5 drinks/'week between the Internet-based brief personalized
feedback intervention and the control group at the 6-month
follow-up. However, it must be stressed that when interpreting
the results from the completers analysis, we are dealing with a
self-selected sample and no longer an unbiased sample from a
randomized trial, and hence no clear conclusions regarding the
efficacy of the intervention can be drawn. From baseline to 6-
and 12-month follow-ups, alcohol consumption declined
significantly in both intervention groups and the control group
by approximately 6 drinks/week.

Possible M echanism and Explanationsfor the Findings
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XSL-FO

RenderX

When interpreting these results, other factors must be bornein
mind that could have contributed to the null findings.
Participating in ahealth examination survey may have motivated
participants to change their health behavior, which may have
contributed to the decrease in alcohol consumption. Of particular
interest in this context is the fact that 46% were motivated to
changetheir alcohol consumption, while 38% were not (that is,
of the subsample of 831 persons who were given questions
about motivation). The nonblinded nature of the study, and
hence the assessment effects (intervention effects of theresearch
procedures), could also explain part of the significant reductions
in al groups from the baseline to follow-up [35,36]. These
reductions could also be related to regression to the mean, socia
desirability bias, and historical changesin acohol consumption.
The implications of the above-mentioned effects, if they
occurred, are important because, when assessment has a
therapeutic benefit or when regression to the mean occurs, the
experimental contrast can blur. This is particularly important
for brief interventions, where effect sizes are modest [37]. The
above-mentioned effects may have biased the results towards
the null and hence the intervention effect may be underestimated
[38]. It should also be noted that the null finding for the
Internet-based personalized brief advice intervention must be
interpreted in light of the insufficient sample size to detect an
effect of the Internet-based personalized brief advice
intervention.
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Resultsin Relation to Other Studies

The null finding in our study is not unusual and mirrors the
findingsin two recently published trials[39,40]. However, these
trialsdid not include a pure control group, and their intervention
websiteswere somewhat more extensive than the I nternet-based
brief personalized feedback intervention and Internet-based
personalized brief advice intervention used in our study. Infact,
many studies have used much more extensiveinterventionsthan
the very brief Internet-based brief personalized feedback
intervention we used. For example, Riper et al used a
multicomponent, interactive self-help intervention with a
recommended treatment period of 6 weeks[41]. Other studies,
such asthat of Cunningham et al, recruited participants from a
genera population telephone survey, which differs from our
recruitment procedure by way of a health examination survey
[42]. Thisislikely to haveimplicationsfor the study population,
with regard to generalizability, as asample of problem drinkers
recruited through a telephone survey could be hypothesized to
display a broader spectrum of alcohol problems than would a
sample from a health examination survey with an emphasis on
lifestyleissuesin relation to diet, smoking, alcohol, and physical
activity [43]. The short duration of our interventions could
explain why our study’s findings differ from those of three
recent meta-analyses, which concluded that brief interventions
based on normative feedback are more effective than those that
do not include these features[14-16]. Riper et a found an effect
size (Cohen d) of 022 (95% ClI 0.16-0.29) for brief,
single-session personalized feedback interventions [16], and
Webb et al observed small but significant effects on behavior
for interventions that provided automated tailored feedback,
with an effect size (Cohen d) of 0.18 (95% CI 0.07-0.28) [15].
In terms of amount, a systematic review found amean difference
of 26 g of alcohol between computer-based interventions and
minimally active comparator groups [14].

Strengths and Limitations of the Study

Inthisrigorously conducted trial, we succeeded inimplementing
an Internet-based intervention in a general population-based
sample of heavy drinkers. The naturalistic setting of the trial
(ie, participants accessed the intervention in their own homes)
increases confidencein the generalizability of theresults[18,42].
Another strength of the naturalistic trial design is that it
elucidates important feasibility aspects of reaching a
non-treatment-seeking population of heavy drinkers by email.
Knowing that 36% of the invitees did not respond to the
invitation email and that 23% declined participation isapplicable
knowledge when designing and disseminating similar
interventions.

Our aim was to investigate how minimal an Internet-based
intervention can be while still having an impact on drinking.
Thus, the interventions were displayed in a single screenshot
immediately after the participants had provided their online
consent, and we avoided the problem of knowing whether the
participants randomly assigned to the interventions actually
used the interventions [42].

Due to our design with two intervention groups and a pure
control group, this study partialy supports our hypothesis that
the active component in our interventionsisfeedback regarding
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one's own drinking relative to normative standards, at least in
the sensitivity analyses. This knowledge can be used in the
design of future alcohal interventions. Knowing the mechanism
of change would be an important contribution to the
Internet-based interventions field, as the existing research in
this area has been focused on college samples [44].

Attrition (37% at 6 months and 23% at 12 months) is an area
of concern in our study, asit could introduce a selection bias,
thereby causing imbalance among the previously randomized
groups and threatening internal validity. This was partly
confirmed by our analysis, which reveal ed differential attrition.
Participants lost to follow-up from the Internet-based brief
personalized feedback intervention group were more likely to
be unmotivated to cut down on their drinking. Furthermore,
participants lost to follow-up were more likely to be heavy
smokers and to have alow level of education. The importance
of dealing with this complicated picture of differential attrition
is underlined by the sensitivity analyses, which revealed that
an analysis of completers only, or an analysis using last
observation carried forward, will probably overestimate the
treatment effects. By using multiple imputation in our main
analysis, we have provided a plausible estimate of the possible
result if no attrition had occurred. The generalizability of the
present findings is restricted due to the underrepresentation of
individuals with the lowest level of education, unmarried
individuals, and younger individuals in our population.
However, generalizability is acommon problem in much brief
intervention research that deals with populations that are not
representative of the population of heavy drinkers[37,45]. This
was confirmed by our results, which showed that in the Danish
Health Examination Survey population, 6% were heavy drinkers,
compared with a 20% prevalence estimated for the Danish
population asawhole[3]. Dueto our recruitment of participants
from a sample in which almost everyone had Internet access,
Internet and computer literacy were high in our sample. When
generalizing to the Danish population, the fact that 86% of
Danes have Internet access should be bornein mind. Theresults
must also beinterpreted in consideration the possibility that the
use of a health examination survey to proactively enlist heavy
drinkers (who were not seeking help) may have resulted in a
preponderance of heavy drinkers with low levels of
alcohol-related harm.

We relied on measuring outcome using self-reports of alcohol
consumption, which is a method that has demonstrated
reasonable levels of accuracy [37,46]. Wetried to minimize the
bias of underreporting by asking beverage-specific questions,
which has been shown to yield higher volumes of alcohol
consumption than questions that only ask for total alcohol
consumption [47].

Conclusions

In this Internet-based study, we compared the efficacy of
personalized brief advice and personalized normative feedback
against a pure control group in a non-treatment-seeking
population of adult heavy drinkers. The main analysislends no
support to the efficacy of personalized normative feedback or
personalized brief advice. However, on the grounds of the
sensitivity analyses, we cautiously conclude that the
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personalization in conjunction with the normative feedback
enhanced attention to the message in the Internet-based brief
personalized feedback intervention and thus gave an indication
of decreased acohol consumption in the Internet-based brief
personalized feedback intervention group. It seems that the

Hansen et al

level and consequences of their drinking, and how their drinking
behaviors compare with those of othersin a similar socia or
demographic group, is an applicable insight, in both medical
and public health settings, when it comes to reducing heavy
drinking.

potential of encouraging people to become more aware of the
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Abstract

Background: Alcohol problems are a serious public health concern, and few problem drinkers ever seek treatment. The Internet
isone means of promoting accessto care, but more research is needed to test the best types of interventionsto employ. Evaluation
of Internet-based interventions that contain a variety of research-validated cognitive-behavioral tools, which have been shown
to be helpful to those with more severe acohol concerns, should be a priority.

Objective: To evaluate whether providing access to an extended Internet intervention for alcohol problems offers additional
benefits in promoting reductions in acohol consumption compared with a brief Internet intervention. The hypothesis for the
current trial was that respondents who were provided with access to an extended Internet intervention (the Alcohol Help Center
[AHC]) would display significantly improved drinking outcomes at 6-month follow-up, compared with respondents who were
provided with access to a brief Internet intervention (the Check Your Drinking [CY D] screener).

Methods: A single-blinded randomized controlled trial with a 6-month follow-up. A general population sample of problem
drinkers was recruited through newspaper advertisementsin alarge metropolitan city. Baseline and follow-up datawere collected
by postal mail.

Results: A volunteer sample of problem drinkers of legal drinking age with home access to the Internet were recruited for the
trial. Of 239 potential respondents recruited in 2010, 170 met inclusion criteria (average age 45 years; 101/170, 59.4% male;
average Alcohol Use Disorders Identification Test [AUDIT] score of 22). Follow-up rates were 90.0% (153/170) with no adverse
effects of the interventions reported. A repeated-measures multivariate analysis of variance of the outcome measures using an
intent-to-treat approach found a significantly greater reduction in amount of drinking among participants provided access to the
AHC than among participants provided accessto the CYD (P = .046).

Conclusions: The provision of the AHC gave additional benefit in the short term to problem drinkers over that seen from the
research-validated CY D, indicating the benefits of promoting access to these interventions as one means of helping people with
problem drinking concerns.

Trial Registration: ClinicalTrials.gov NCT01114919; http://clinicaltrials.gov/ct2/show/NCT01114919 (Archived by WebCite
at http://www.webcitation.org/68t1dCkRZ)

(J Med Internet Res 2012;14(4):€107)  doi:10.2196/jmir.2090
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Methods

Alcohol is the third-leading cause of preventable death [1].
Unfortunately, the majority of people with drinking problems
will never seek specialized addictions treatment [2]. Brief
interventions in primary care settings have been identified as
one means of addressing this important health problem [3].
However, given the prevalence of drinking problems and the
resource restrictions in primary care settings, thereisaneed to
also find alternative means of helping those with drinking
problems.

Internet-based interventions have been identified as one
promising option. Severa reviews have concluded that thereis
a fast-developing evidence base for the efficacy of these
interventions[4-8], particularly among college students, where
the majority of thesetrials have been conducted. The evaluation
of the efficacy of Internet-based interventions in general
population samplesisimportant if these brief interventions are
to be promoted as hel pful to anyone other than problem drinking,
young adult college students. In addition, the majority of these
I nternet-based interventions have consisted of brief, personalized
feedback interventions, which are thought to be useful to those
with less severe alcohol problems. Evaluation of extended
interventions that contain a variety of research-validated
cognitive-behavioral tools, which have been shown to be hel pful
to those with more severe alcohol concerns, should aso be a
priority.

In this paper we report results of arandomized controlled trial
testing the added benefit of providing accessto such an extended
Internet-based intervention, which contained an extensive array
of cognitive-behavioral toolsfor problem drinkers (the Alcohol
Help Center [AHC]), over the provision of abrief, personalized
feedback I nternet-based intervention (the Check Your Drinking
[CY D] screener). Both of these Internet-based interventions are
available free of charge on the Internet, making evaluations of
their use of immediate benefit to problem drinkers. In addition,
the CYD has aready been subjected to four randomized
controlled trials, in which the provision of thisbrief intervention
yielded reductions in alcohol consumption among participants
in a variety of different settings [9-12]. In the one study that
employed agenera population sample of problem drinkers[9],
being provided access to the CYD resulted in an average
reduction of 6 drinks at 3- and 6-month follow-up as compared
with a no-intervention control group. Thus, the CYD brief
intervention is an excellent comparator to evaluate whether
providing access to an extended intervention (the AHC) would
have additional benefit in promoting reductions in alcohol
consumption. Finally, as there are few freely accessible,
extended | nternet-based interventions available [13,14] and as
the evaluation of the efficacy of these extended Internet-based
interventions has yielded mixed results [15], it is important to
conduct further research in this area. The hypothesis for the
current trial was that respondents in the extended Internet
intervention condition (the AHC) would display significantly
improved drinking outcomes at 6-month follow-up, compared
with respondents in the brief Internet intervention condition
(the CYD).

http://www.jmir.org/2012/4/e107/

Participants were recruited through newspaper advertisements
in metropolitan Toronto, Canada (May to September 2010)
asking for current drinkersinterested in helping “in the process
of developing and evaluating Internet-based interventions for
alcohol users” Interested potential participants called the
telephone number provided and left their name and address to
be sent a consent form and a baseline questionnaire by postal
mail. The questionnaire contained a graphic describing a
standard drink (note that a standard drink in Canada contains
13.6 g of acohal).

Those returning the signed consent form and the completed
baseline questionnaire were randomly assigned into one of two
conditions: to be provided access to the brief Internet-based
CYD brief personalized feedback intervention or to be provided
access to the extended Internet-based AHC. Access was
provided by sending each participant a unique password to be
entered into a study-specific online portal (password sent in a
letter by postal mail). Random numbers where generated in
blocks of two using an online random numbers generator
(Research Randomizer, Social Psychology Network;
http://www.randomizer.org/) by the author. The random numbers
list was used sequentially by a research assistant, who sent out
the relevant intervention letter to participants in the order that
their consent forms were returned. Participants were blind to
the different experimental conditions in the study. Participants
were followed up at 6 months and were compensated Can $20
for completing the follow-up questionnaire (questionnaire and
check sent by postal mail). Follow-ups were conducted from
November 2010 to June 2011. If participantsdid not return their
original follow-up questionnaire within 1 month, they were sent
a second questionnaire by postal mail. The research assistant
in charge of follow-up was not blind to experimental condition,
asthefollow-up questionnaireswere dightly different (outcome
variables were identical and were asked about first, but some
guestions about impressions of the websites were different at
the end of the questionnaire). The trial was approved by the
standing research ethics committee for the Centrefor Addiction
and Mental Health.

As per protocol, the primary outcome measures were number
of drinks consumed in atypical week, highest number of drinks
on one occasion in the last 6 months, frequency of drinking,
typical quantity of drinking on one occasion, and frequency of
drinking 5 or more drinks on one occasion (the questions were
the same for male and female participants). These last 3 items
were combined to form the Alcohol Use Disorders I dentification
Test-Consumption subscale (AUDIT-C) [16]. For participants
who did not return the follow-up questionnaire, missing data
on the outcome measures were replaced with their respective
baseline values. In addition, variables were examined for
distributional properties and were Winsorized to deal with
outliers. Exclusion criteria were being less than 19 years old
(thelegal drinking agein Ontario, Canada), having an AUDIT-C
score of less than 8 (a score of 8 or more indicates current
problem drinking) [17,18], and not having home access to the
Internet. Lack of home Internet access was included in an
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attempt to include only regular Internet users in the trial. See
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Figure 1 for a CONSORT diagram of thetrial.

Figure 1. CONSORT diagram of participant recruitment. AHC = Alcohol Help Center, AUDIT = Alcohol Use Disorders Identification Test-C, CYD

= Check Your Drinking.

Assessed for eligibility
(n = 239)

Enrolliment

Excluded {n = 69)

1. Did not meet inclusion
criterion 1; AUDIT <= 8
(n=29)

¥

2. Did not meet inclusion
criterion 2: no home use
of Internet in last year
{n = 60)

L 4

Randomized
{n =170)

CYD intervention {n = 87)
63 accessed intervention

Allocation

Lost to follow-up
& months (n = 10)

- questionnaires not retumed

|

Analyzed (n = 87)

Follow-up

Analysis

Statistical Analyses and Power Analysis

Resultsfrom arelated self-help trial [19] were used to estimate
that the addition of the extended intervention to the brief
intervention would explain 3% more of the variance at 6 months.
Anincrease of 3% of the explained variance is a medium effect
size and corresponds to a mean decrease of approximately 3
drinks per week. Following the convention that studies should
be designed to have a statistical power of at least 80%, and that
hypotheses be tested at the .05 level of significance,
SamplePower 1.0 [20] was used to estimate the required sample
size. These specificationsresult in afinal sample (required after

http://www.jmir.org/2012/4/e107/
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AHC intervention {n = 83)
59 accessed intervention

Lost to follow-up
& months (n =7}

- questionnaires not retumed

|

Analyzed (n = 83)

attrition) of N = 170 (85 respondents per condition). Analyses
were conducted using arepeated-measures multivariate analysis
of variance with intervention condition (CYD vs AHC) as the
between-participants variable and time (baseline vs 6 months)
as the within-participants variable (including all outcome
variables: typical weekly drinking, highest amount on one
occasion, AUDIT-C score).

Interventions

CYD Brief Intervention
The CYD screener (CheckYourDrinking.net) is a brief and
personalized 18-item screener that has been designed to assess
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quantity and frequency of drinking, and the severity of drinking
problems [21]. Following completion of the 18-item screener,
the user is provided with a personalized final report that
comparesthe person’sdrinking with that of othersin the general
population of the same age, sex, and country of origin (for
Canada, the United States, and the United Kingdom). The CYD
is intended for quick completion in a single session, athough
participants could access it as often as they wanted.

AHC Extended | nternet-Based | ntervention

The AHC (AlcoholHelpCenter.net) is a website that has been
developed to contain the cognitive-behavioral, motivational,
and relapse prevention components that have been found to be
effective in well-validated self-help books and other brief
interventions. Specific sources for the content include (1)
components found in the self-help book DrinkWse [22], (2)
exercisesfrom the self-help booklet Alcohol and You, developed
by the principal investigator of thisstudy [23], and (3) common
relapse prevention exercises used in brief treatment modalities
[24]. The main component of the AHC is divided into three
sections: getting started (10 exercises focused on initiating
change), dealing with difficulties (6 exercises covering some
of the key issues that often occur as a problem drinker works
on change), and maintenance (4 exercises designed to help
participants maintain their change). In addition, thereisaseries
of interactive toolsthat are useful throughout the change process,
such asadrinking diary, where the participant is encouraged to
track hisor her drinking, and ablood alcohol calculator. Further,
there are several elementsthat provide additional support to the
participant: (1) an online support group that is moderated by
health educators [25], (2) an email messaging system that
provides the participant with encouragement and tips to deal
with drinking concerns, and (3) a text messaging program for
interested participants to be sent tips on how to deal with
drinking problems. In summary, the AHC is a well-designed
I nternet-based intervention  that contains  many
research-validated elements that have been shown in self-help
books and other brief interventions to help problem drinkers.
Participants have the option of completing whatever exercises
they choose in whatever order they like. The AHC isintended
for repeated use over an extended time period.

Cunningham

Results

A total of 170 participants met inclusion criteria for this trial.
Bivariate comparisons compared baseline demographic and
drinking characteristics between experimental conditions(CYD,
n = 87; AHC, n = 83) and found no significant differences
between them (P > .05). Participants mean age was 45.2 (SD
12.2), 59.4% (101/170) were male, 58.8% (100/170) had some
postsecondary education, 39% (67/170) were married or living
with a partner, 55% (94/170) were employed full- or part-time,
and more than half (92/170, 54%) had a yearly household
income of Can $30,000 or more. Baseline drinking was heavy,
with participants reporting an average AUDIT score of 22.1
(SD 7.6), typical weekly consumption of 31.7 (SD 18.4) drinks,
and highest number of drinks consumed on one occasion of
13.7 (SD 7.2). A total of 71.8% (122/170) of participants used
the password and logged in to their respective online
intervention; however, all participants were included in the
analysis in an intent-to-treat approach. Follow-up rates were
good, with 90% (n = 153) completing the 6-month follow-up.
There were no significant differences (P > .05) between
experimental conditions, demographic characteristics, or
drinking characteristics in the proportion of participants who
completed the 6-month follow-up.

A multivariate analysis of variance was conducted and found a
main effect for time (baseline vs 6 months, F3 53 = 15.0, P <
.001, partial eta squared = 0.22). In addition, there was a
significant interaction between time and condition (F3 143= 2.7,
P = .046, partial eta squared = 0.05). Further univariate tests
found that the time x condition interaction was not significant
for the number of drinksin atypical week variable (F; 165= 0.4,
P = .53), approached significance for the AUDIT-C variable
(F1,165 = 3.6, P = .06, partial eta squared = 0.021), and was
significant for the highest number of drinks on one occasion
variable (Fy 145= 5.7, P =.02, partial etasquared = 0.034). Table
1 displays the means for the three variables at baseline and
6-month follow-up by condition. Participants in the AHC
condition reduced the highest amount they consumed on one
occasion from baseline to 6-month follow-up more than did
participants in the CY D condition.

Table 1. Mean (SD) alcohol consumption and AUDIT-C?scores at baseline and 6-month follow-up by intervention condition.

Variable Baseline 6-month follow-up
Check Your Alcohol Help Check Your Alcohol Help
Drinking Center Drinking Center
(n=87) (n=83) (n=87) (n=83)
No. drinksin atypica week 30.8(19.2) 32.6 (17.9) 25.9 (18.7) 26.3(20.7)
AUDIT-C score” 8.6 (2.0) 9.0 (1.5) 8.1(2.5) 8.0 (2.6)
Highest number of drinks on one oc-
casion® 13.1(7.0) 13.9(7.3) 11.5(6.1) 10.3 (5.4)

@Alcohol Use Disorders | dentification Test-Consumption subscal e is acomposite measure that consists of respondents’ scores on frequency of drinking,

drinks per drinking day, and frequency of 5 or more drinks on one occasion.

bri me x condition, P = .06.
¢ Time x condition, P = .02.

http://www.jmir.org/2012/4/e107/

Scores range from 0 to 12.
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Discussion

The current trial found a small but significant additional
reduction in drinking among participants who were provided
with access to the extended Internet-based intervention (the
AHC) as compared with participants receiving the brief
Internet-based intervention (the CY D) at a 6-month follow-up.
The difference specifically had to do with reductionsin amount
of alcohol consumed during the participants’ heaviest drinking
occasion. Given the increased risks associated with heavy
drinking situations[26], this reduction is encouraging, although
levels of consumption were still high in both conditions at
follow-up. These results are also strengthened by the excellent
follow-up rate in this trial (90%), something that has been put
forth as a specific challenge in the conduct of eHealth
intervention research [27]. The high follow-up rate could have
resulted from the Can $20 honorarium or because much of the
communication associated with the trial was conducted by postal
mail rather than through email and online surveys. In addition,
there was atrend (P = .06) toward an additional benefit of the
AHC over the CYD on the AUDIT-C scores, a scale that is a
composite measure of hazardous drinking. Finally, participants
in both groups reduced their drinking in a typica week
substantially (by 4.9 drinks per week in the CY D condition and
6.3 drinks per week in the AHC condition). These reductions
are similar in scope to that seen in an earlier randomized
controlled trial comparing the CYD with a no-intervention
control [9]. However, there was no significant difference
between the CY D and the AHC conditionsin amount of drinking
inatypical week inthe current trial, so no claimsregarding the
efficacy of the AHC in reducing typical weekly drinking can
be made based on these results (ie, there is no evidence that
these results could not have been dueto regression to the mean).

A strength, and a simultaneous limitation, of this trial was the
severity of current drinking problems in the participants (an
AUDIT score of 20 or more is taken as a reasonable proxy of
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alcohol dependence, and the mean AUDIT scorein the current
trial was 22) [17]. Thus, while it is encouraging to see an
additional impact of the AHC over the CY D among thissample
of people with relatively severe acohol consumption,
realistically, this may not be the ideal target population for an
Internet-based intervention (even an extended one) [17,28].
Hybrid versions of Internet-mediated interventions where
therapists interact with clients through an Internet portal is a
promising alternative for treating those with more severe alcohol
problems if face-to-face options do not exist [29,30]. Future
research trials evaluating this intervention, or other extended
Internet-based interventions of a similar nature, would be well
served to use recruitment methods that emphasize those with
hazardous, but not severe, alcohol problems. Other limitations
that could be addressed in a systematic replication of thistrial
are a lack of a no-interventions control group (which would
allow us to make statements about the efficacy of both
Internet-based interventions to reduce typica weekly
consumption), datareporting on the degree of engagement with
the AHC, and along-term follow-up that would alow statements
to be made about any extended impact of these interventions.
Finally, the results of this trial relied on self-report of the
participants. While there is good evidence that self-reports of
drinking are generally reliablein thistype of trial [31] and, more
important, there is no reason to expect that there would be
differences between experimental conditionsin the accuracy of
participants’ self-reports, further replications of this research
would benefit from validation of participants' self-reports.

Degspite these limitations, the results of thistrial are important,
as they demonstrate the added benefit of an extended
Internet-based intervention over a brief, personalized feedback
intervention for problem drinkers. Systematic replications of
these findings would allow the development of an adequate
research base supporting thishighly bleand cost-effective
means of providing assistance to problem drinkers who might
otherwise receive no help for thisimportant health concern.
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Abstract

Background: Adolescents are substantial users of short message service (SMS) and social media. The public health community
now has more opportunities to reach this population with positive youth development and health messages through these media.
Latinos are a growing and youthful population with significant health risks and needs. This population may benefit from SMS
and socia media health interventions.

Objective: To examine (1) SMS and social media utilization and behavior among Latino youth, and (2) how SMS and social
media can be effectively used as a component of public health interventions focused on decreasing sexual risk taking among
Latino youth.

Methods: A mixed-methods approach, using both quantitative survey data and qualitative interview data, was used to provide
a robust understanding of SMS and social media use and behavior for public health interventions. We recruited 428 ninth and
tenth grade, self-identifying Latino adolescents to participate in a quantitative survey. Additionally, we conducted five key
informant interviews with staff and 15 youth.

Results: We found that 90.8% (355/391) of respondents had accessto amobile phone either through having their own or through
borrowing or sharing one. Of those who had accessto amobile phone, 94.1% (334/355) used SM S, with 41.1% (113/275) sending
and receiving more than 100 text messages per day. Of 395 respondents, 384 (97.2%) had at |east one social media account, and
the mean number of accountswas 3.0 (range 0-8). A total of 75.8% (291/384) of adolescentslogged in to their account daily. Of
those with a social media account, 89.1% (342/384) had a Facebook account. Youth who took the survey in English were
significantly more likely than those who took it in Spanish to have access to a mobile phone ()(21 =5.3; 93.3% vs 86.3%; P =
.02); to be high-volume texters (x22 = 16.8; 49.4% vs 25.3%; P < .001); to use the Internet daily ()(21 =5.0; 76.6% Vs 66.0%; P

=.03); to have a Facebook account ()(21 =9.9; 90.9% vs 79.7%; P = .002); and to have a greater mean number of social media
accounts (tzg; = 7.9; 3.41vs 2.07; P <.001).
Conclusions: SMS and social media are pervasive among L atino youth. Program staff and youth perceive these as credible and

essential methods of communication in the context of public health programs. Public health interventions must continue to innovate
and maximize new ways to reach young people to reinforce public health messages and education.
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Introduction

Therapid expansion of accessto and reach of mobiletechnology
among adolescents gives the public health community new
opportunities for delivering critical and timely interventionsto
young people that can promote positive behavior change. It is
projected that by 2025, one-quarter of the adolescent US
population will be Latino [1] and that L atino youth are at greater
risk for engaging in unhealthy sexual behaviors leading to
sexually transmitted diseases and teen pregnancy [2,3].
Nationally, the Latino community has both higher teen
pregnancy and higher birth ratesthan the overall US population,
with 53% of Latinas getting pregnant in their teens,
approximately twice the national average [1]. Although dozens
of evidence-based programsaimed at reducing sexual risk taking
have been identified nationally, effective behavioral
interventions to reduce sexua risk taking among Latino
adolescents are sparse. Thus, as mobile technology becomes
increasingly adopted to promote health, the need for innovative
programs dedicated to the Latino adolescent population that
also incorporate short message service (SMS) and social media
issignificant [4-10].

Using SM'S, a so known astext messaging, for health promotion
is particularly appealing for reaching individuals not regularly
in contact with health services, and for behaviors that may be
socially sensitive, such as sexual health and teen pregnancy, as
they offer a confidential means of communication [11].
According to the Pew Hispanic Center, Latinos are high users
of mobile technology, with 55% of Latino youth using text
messages as their main method to communicate with friends
[12].

In addition to using SM'S, over 150 health promotion activities
for sexual health use social media websites that target young
people [13]. Most of these focus on sexual health in general or
on the human immunodeficiency virus[14]. Facebook, Twitter,
and MySpace are the most popular social media sites used for
health promotion. Some of the capabilities that make these
websites attractive for health promotion are public and private
messaging, photo and video sharing, live updates, and the
possibility of forming groups pages and including applications
such as games and polls[14].

Social media, including SMS, to supplement a program, or as
a stand-alone program, have been useful in improving health
outcomes, increasing adherence to medication schedules and
appointments, and improving patient—provider communication,
health information communication, data collection, and access
to health records [4,6,15]. Using SMS to reinforce key
prevention concepts displayed in a program is important to
broadening the effects a face-to-face intervention has on the
program’s participants[15,16] . Periodic prompts and reminders
have aso been an effective method for encouraging and
reinforcing healthy behaviors[4,17]. Increasing communication,

http://www.jmir.org/2012/4/e99/

accountability, and reinforcement created through SMS and
social media can increase participants' ability to remember
changes they have learned in the program and that they should
be making [4].

Although ahandful of studies have focused on SM S and social
media use among L atino youth, relatively few have focused on
how this behavior may be integrated into public health
interventions. This study used data from a larger ongoing
research and demonstration project, Empowering Latino Youth
Program (ELY P). The objective of thisanalysiswasto examine
(1) SMSand social mediautilization and behavior among Latino
youth, and (2) how SMS and social media can be effectively
used as a component of public health interventions focused on
decreasing sexual risk taking among Latino youth. This study
was reviewed and approved by the George Washington
University Internal Review Board (IRB# 011217).

Methods

We used a mixed-methods approach, using both quantitative
survey data and qualitative interview data, to provide a robust
understanding of SMS and social media use and behavior for
public health interventions.

Quantitative Phase

Sample and Procedures

We recruited ninth and tenth grade, self-identifying Latino
adolescents from 12 public high schools in Maryland, USA to
participate in the ELYP. ELYP is an after-school intervention
aimed at reducing sexual risk taking among Latino youth and
includes both an intervention and a control arm. This is a
demonstration project incorporating both quantitative and
qualitative measures at baseline and three points of follow-up.
The present study used basdine data from 428 youth
participating in the first year of ELYP. Active parental consent
was obtained prior to data collection, and youth assent was read
and reviewed with youth prior to survey administration. To
ensure privacy and reduce reporting bias, we administered
surveys viaindividua laptop computers with audio-capability
to youth with low literacy levels so that they could listen to each
guestion and have it read to them if desired. Study participants
had the choice to complete the survey in English or Spanish
and were given US $10 gift cardsfor their effortsin completing
the survey. On survey completion, the data were stored in an
encrypted file to be read only by the survey design software
(Snap Surveys Ltd, Portsmouth, NH, USA).

I nstruments and Measures

We adapted most of the questions used in this study from the
National Longitudinal Study of Adolescent Health [18], Youth
Risk Behavior Survey [19], and the PEW Internet Research
Center's 2011 teen survey [20]. Our survey included
demographic variables such as age, grade, gender, US-born or
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years in the United States, family structure, and parents
educational level (Multimedia Appendix 1).

The survey asked a series of questionsto assess SMSand social
mediabehavior. Youth self-reported access, utilization, reasons
for use, and frequency of using a mobile phone, texting, the
Internet, and social media sites. The following response
categories were used to assess frequency of overal daily SMS
1-10 text messages per day, 11-20 per day, 21-50 per day,
51-100 per day, 101-200 per day, and more than 200 text
messages per day. Finaly, participants were asked on which
social media sites they had an account: Facebook, MySpace,
Twitter, Yahoo!, YouTube, myYearbook, Tumblr, Google Buzz,
Flickr, Ustream, other, or “I don’'t have my own profile or
account on a social mediasite”

Analysis

We used SPSS version 20 (IBM Corporation, Somers, NY,
USA) for dl satistical analyses. Variables were recoded and
collapsed to increase the saliency of the data. Patterns of missing
data were analyzed and, athough data were missing for key
variables, it was for less than 10% of respondents. Therefore,
the data presented include all participants (n = 428), and we
used pairwise deletion for the bivariate analysis to retain as
many respondents aspossibleinthe analysis. Quantitative results
were analyzed to provide summary descriptive statistics and
cross-tabulations. We calculated chi-square and t test statistics
to examine differences in social media utilization by selected
demographic characteristics including gender, US-born, and
survey language. Only significant findings of the bivariate
analysis are presented.

Qualitative Phase

Sample and Procedures

The aim of the key informant interviews and youth triads was
to assess staff and youth perceptions regarding feasibility of an
SMS and Facebook component in the ELYP after-school
program. The qualitative component consisted of (1) key
informant interviews with staff delivering the pilot ELYP
after-school program, and (2) youth triads with ninth and 10th
grade Latino youth. We recruited and interviewed 5 staff
members (3 women and 2 men). A convenience sample of 15
youth who were involved in the ELYP pilot after-school
program were recruited and participated in the triads. Of the 15
youth in the triads, most were female. Youth who participated
in the triads received incentives such as gift cards and food for
their time and cooperation.

I nstruments and Measures

We conducted key informant interviews using a semistructured
field guide. Thefield guide contained 7 predetermined questions
with probes. Each interview took approximately 45 minutes to
complete (Multimedia Appendix 2). Youth triads were
conducted using a semistructured field guide consisting of 13
guestionswith additional probes (MultimediaAppendix 3). The
triads lasted between 45 and 90 minutes. We conducted two
triads in Spanish and three in English.

http://www.jmir.org/2012/4/e99/
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Analysis

All interviews and triads were audio-recorded and transcribed
verbatim, and 2 people from the research team read the staff
interview and youth triad transcripts. The team convened before
and after analyzing the transcripts to agree on a series of
thematic codes to describe various categories and subcategories
addressed throughout the interviews and triads. The codeswere
then entered and applied to the transcripts using NVivo software
(version 9, QSR International Pty Ltd, Southport, UK).

Results

Quantitative Phase

The study sample consisted of 428 self-identifying Latino
adolescentswith amean age of 15.7 years (Table 1). Thesample
included slightly more girls (244/428, 57.0%); the majority of
participants were in ninth grade (247/428, 57.7%); 262/428
(61.2%) took the survey in English; and 176/428 (41.1%) lived
with both parents and 160/428 (37.4%) with their mother only.
Lessthan half (150/428, 35.1%) of the sample was bornin the
United States, with 47.1% (112/238) of those not born in the
Unites States being recent immigrants (within 0-3 years). The
parent’s educational level was quite low for both mother and
father, with 26.6% (114/428) of mothers not having had any
school or not finishing high school, and 34.3% (147/428) of
fathers not having had any school or not finishing high school.
Interestingly, we noted that a large percentage of youth were
unsure or did not know their parent’s education level.

As Table 2 shows, 355/391 (90.8%) respondents had access to
a mobile phone either through having their own or through
borrowing or sharing one. Of those who had accessto amobile
phone, 334/355 (94.1%) used SMS, with 113/276 (40.9%)
sending and receiving more than 100 text messages per day.
Youth reported using their mobile phones for a variety of
reasons, including to take pictures, access the Internet, send or
receive instant messages, play games, and send or receive email.

A total of 98.0% (385/393) of participants had access to the
Internet (Table 2). Of those with access, 280/385 (72.7%) used
the Internet daily and 330/385 youth use it for schoolwork
(85.7%). Of 395 respondents, 384 (97.2%) had at least one
social media account, and the mean number of accounts was
3.0 (range 0-8). Intotal, 75.8% (291/384) of adolescentslogged
in to their account daily. Of those with a social media account,
342/384 (89.1%) had a Facebook account with the next closest
account being YouTube (205/384, 53.4%). Youth accessed
social media to post photos or videos, to post comments, for
instant messaging, and to update their status.

Table 3 presents SM S and social mediabehavior by US- versus
foreign-born, survey language, and gender. As shown, girls
weresignificantly more likely to use the Internet every day (x2;
= 3.7, 76.2% vs 67.3%; P = .05) and on average had
significantly more socia media accounts than their male
counterparts (t3gs = 2.8; mean 3.11 vs 2.61; P < .01). With
respect to nativity, US-born participants on average had
significantly more socia media accounts than foreign-born
participants (tzss = —4.7; 3.41 vs 2.54; P < .001). Survey
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Ianguage_isqf';en aproxy measure for acculturation and yieldgd Vs 25.3%; P < .001); to use the Internet daily (x?, = 5.0; 76.6%
several significant findings. Youth who took the survey in Vs 66.0%; P = .03): to have a Facebook account (le - 99

English were significantly more likely than those who took it
in Spanish to have access to a mobile phone (x2, = 5.3: 93.3% 90.9% vs 79.7%; P = .002); and to have agreater mean number
PRONE{X 1= 99, 9990 4t social media accounts (tag, = 7.9; 3.41 vs 2.07; P < .001).

vs86.3%; P =.02); to be high-volumetexters ()(22: 16.8; 49.4%

Table 1. Characteristics of study participants (n = 428) and their parents.

Characteristic Parti cipant Father Mother
Age (years), mean 15.7
Gender, n (%)
Male 178 (41.6%)
Female 244 (57.0%)
No response 6 (1%)
Grade, n (%)
o9th 247 (57.7%)
10th 174 (57.7%)
No response 7 (2%)

Survey language, n (%)

English 262 (61.2%)

Spanish 166 (38.8%)
Family structure, n (%)

Both parents 176 (41.1%)

Mother 160 (37.4%)

Other 34 (37.3%)

No response 59 (14%)
US-born, n (%)

Yes 150 (35.1%)

No 238 (55.6%)

No response 40 (9%)

How longin United States (years), n (%)

0-3 112 (47.1%)
4-10 68 (29%)
10+ 27 (11%)
No response 31 (13%)

Parent’s education level, n (%)

Did not have any schooling 41 (10%) 48 (11%)

Did not finish high school 73 (17%) 99 (23%)

Graduated from high school 53 (12%) 59 (14%)

Attended vocational/technical school 6 (1%) 15 (4%)

Some college 17 (4%) 26 (6%)

Graduated from college 35 (8%) 37 (9%)

Not sure/don’t know/no response 203 (47.4%) 145 (33.9%)
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Table 2. Utilization of mobile phone, Internet, and social media.

Vyaset a

Media usage

%

M obile phone access

Own amobile phone

Have access to a mobile phone

Do not have access to a mobile phone
Reasons for mobile phone use

Take pictures

Access the Internet

Send or receive instant messages

Play games

Send or receive email

SMS?use
Freguency of SM S use (messages/day)
Low (1-20)
Medium (21-100)
High (>101)
Internet access
Freguency of Internet use
Daily
Lessthan daily
Reasonsfor Internet use
School work
Email
Get health information
Socia networking account
Mean number of social networking sites used
Type of social networking account
Facebook
YouTube
Twitter
Frequency of social networking use
Daily
Less often
Reasons for use of social networking sites
Post photos/videos
Post comments
Use instant messaging
Update status
Send private messages
Play games

291

37

316
294
280
276
23

334

79
113
385

208
105

330
299
115
384

74.2%
16%
9%

90.6%
84.8%
80.9%
80.7%
68%

94.4%

30%
29%
40.9%
98.0%

72.7%
27.3%

85.7%
81.7%
41.6%
97.2%

3.0 (range 0-8) (394)

342
205
196

291
93

329
329
318
320
273
166

89.1%
53.4%
51.0%

75.8%
24%

87.7%
86.4%
86.0%
85.6%
73.0%
46.6%

@Short message service.
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Table 3. Social media behaviors by gender, nativity, and survey language.

Vyaset a

Behavior Gender Nativity Survey language
Female Male US-born Foreign-born English Spanish
(n=244) (n=178) (n=150) (n=238) (n=262) (n= 166)
Access to cell phone, n (%) 206 (90.8%) 143 (90.5%) 125 (91.2%) 195 (89.9%) 224 (93.3%) 126 (86.3%)*
Frequency of SMS?2 use (messages/day), n (%)
Low (1-20) 45 (29%) 38 (33%) 27 (27%) 52 (35.9%) 42 (24%) 41 (43%)***
Medium (1-100) 40 (26%) 36 (32%) 32 (31%) 38 (26%) 47 (27%) 30 (3296)***
High (101+) 71 (46%) 40 (35%) 43 (42%) 55 (38%) 87 (49%) 24 (25%)***
Daily Internet use, n (%) 170 (76.2%) 105 (67.3%)* 107 (77.5%)  145(68.7%)  183(76.6%) 93 (66%)*
Social networking account, n (%) 224(98.3%) 154 (95.7%)  137(98.6%)  211(96.4%)  239(98.8%) 140 (94.6%)**
Facebook account, n (%) 196 (86.0%) 141 (87.6%)  125(89.9%)  184(84.0%)  220(90.9%) 118 (79.7%)**
Mean number of social networking ac-  3.11 2.61** 341 2.54%x* 341 2.07***
counts
Daily logging into social networking 174 (77.7%)  113(73.4%)  104(75.9%) 154 (73.0%) 186 (77.8%) 102 (72.9%)

account, n (%)

@Short message service.
*P< .05 **P<.01, ***P<.001.

Qualitative Phase

Staff and youth interviews yielded several themes regarding
perceptions of an SM S and Facebook component to the ELY P
program, including both positive and negative aspects of their
use with Latino youth. The themes pulled from the qualitative
data are divided into SMS- and Facebook-related themes

separately.
Positive Aspects of an SM S Program Component

Staff and youth perceived SMS to have an overall positive
impact because it would be an ideal way for staff and youth to
become closer and to be more connected. One staff member
stated that

someyouth don't really have adults, like positiverole
models, so especially alot of themwould expressthat
they don’t do anything during the weekend, so | think
it would be a nice comforting thing for them [to get
a text message]. And then the reminder [ message]
would also obviously be a reminder and be helpful
for them in that aspect, but | think overall, it's that
you are thinking about them.

When youth were asked what they had texted to staff in the
past, their messages mainly concerned session times, checking
whether a session had been cancelled, whether food was going
to be available at a session, or other questions pertaining to
group projects. While youth did not think it was necessary to
have content-based reminder messages, staff thought
motivational messages would be helpful reinforcements for
youth.

Negative Aspects of an SMS Program Component

Staff expressed the two primary concernsfor includingan SMS
component: (1) whether all youth participating in a program
would have accessto amobile phone, and (2) that it could create

http://www.jmir.org/2012/4/e99/

the expectation that staff are available al hours of a day and
every day. The first concern that not all youth have a mobile
phone was noted by both staff and youth: “not all parents are
on board with their students using cell phones, or using them
all the time, or maybe even the idea of [staff] texting them.”
Additionaly, if “not every student has acell phone...you might
have avery effectivetool, but if it doesn’t reach out to everyone
it might aienate the other students” The second concern,
expressed by staff, would create an expectation that staff would
be available at all hours of the day. If this were the case, one
staff member discussed a possible scenario in which a student
text messages a staff member when the student is in a crisis.
Even if youth were told at the beginning of the program that
the text messages were not to be used after hours or in times of
emergency, one staff member stated that if “that kid texts and
no oneisthereto respond, in someway | would feel bad.” One
staff member commented that youth should not be dependent
on staff and so SMS should clearly be about logistics of the
program or reinforcement of the program content and should
not be personal in any way.

Overall, staff thought that youth would want to receive between
2 and 4 text messages a week from staff pertaining either to
logistics of the program, or to the curriculum and motivational
messages. Youth said that, while they thought the logistics
reminder messages would be helpful, receiving curriculum
messages would be “alittle” annoying and “would be helpful,
butitisn’t necessary.” Additionally, both staff and youth thought
that after school and during the evenings were the best timesto
send or receive text messages.

When consulted about 1-way versus 2-way text messaging, the
overwhelming majority of youth declared that they preferred
2-way text messaging. Some youth stated that they would want
to be able to ask a question back if they received a text from
the program, or to simply ask a question of the program in
general. One youth stated
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it would be kind of hard because you haveto tell them,
like “oh, | can't make it" or “do | need to take
something?” Then you don’t see them until like the
next session and then you ask them this and that, so
it's easier if you can be like, “ oh | got your text, its
ok, whatever”

Positive Aspects of a Facebook Component

There are four major concepts related to positive aspects of
Facebook. First, according to both staff and youth, access is
widespread and al youth have a Facebook page. One staff
member commented that “even the ones who don't have a cell
phone definitely check it at their friends house or maybe their
own house, because usually parents are definitely willing to
buy a computer but not so much give them a cell phone”
Second, youth with a Facebook page reported checking their
page daily, which was also noted by staff. The third concept is
about ease of communication. Staff noted that “[Facebook] is
the most consistent way that you could be able to communicate
with [youth],” which in turn would keep them engaged in the
program. Many staff mentioned that being able to post events
and opportunities for youth to gain service learning hours,
potential field trips, pictures from past activities, and videos of
youth in the program would keep the youth engaged. Youth
reported that they would Like or join a program-specific
Facebook page, and they would also want to make comments
on the page. The final positive aspect centered on the open
access of Facebook, which provides youth the opportunity to
be more honest and open about their thoughts and feelings,
which according to staff not only has the potential of bringing
a group of young people closer together, but also offers staff
insight into the youth's context.

Negative Aspects of a Facebook Component

Themajor concern among staff about ahealth program-specific
Facebook page was the possibility that it would enable
cyberbullying of youth who joined the page, and that youth
would post inappropriate pictures, videos, or comments to the
Facebook pageif it was not highly regulated and controlled by
the overseeing organization. In addition, staff noted that not
every student would be happy with the program all the time,
“so if they get really frustrated or if they get kicked out of the
program because of attendance, they could express some of
that” on the Facebook page; in short, itis“aplatform for [youth]
to lash out.” Additionally, while youth had responded that they
would initially join a program-specific Facebook page, they
stated that if they were unable to post comments or pictures, or
have a personal interaction with the Facebook page, then they
would not check it as often.

Discussion

Harnessing new technology to reach youth with positive and
healthy messages could be extremely powerful, and therefore
itiscritical to fully understand how adolescents from different
communities and cultures use technology. This study found
results comparable with those of the Pew Hispanic Center teen
survey on mobile and social media use [12]. The Pew report
found that the use of mobile technology greatly differs among
L atino teens depending on nativity and language, with 65% of

http://www.jmir.org/2012/4/e99/
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native-born teens saying they communicated with friendsusing
text messaging versus 26% of foreign-born teens, and 68% of
English-dominant and 50% of bilingual young Latinos using
text messaging daily to communicate with friends, compared
with only 19% of Spanish-dominant Latinos. Similar to that
report, the present study found significant differencesby survey
language and nativity, with 93% of youth who took the survey
in English versus 86% of youth who took it in Spanish having
access to a cell phone. Further, 42% of US-born youth versus
38% of foreign-born youth had a higher frequency of SMS use,
and 49% of those who took the survey in English versus 25%
who took it in Spanish had a higher SM S usage frequency.

The Pew report also found that 23% of young Latinos used
social media sites such as Facebook or MySpace daily to
communicate with their friends, and native-born Latinos were
more likely to use social mediasites. Similarly, this study found
that 97% had a social media account and 89% had a Facebook
account. Further, 91% of youth who took the survey in English
versus 80% who took it in Spanish had a Facebook account,
and 90% of US-born youth versus 84% of foreign-born youth
had a Facebook account.

Overdll, the qualitative findings were very positive with respect
to use of SMS and social mediafor public health interventions.
Although several negative aspects were mentioned, most could
be addressed through appropriate system design and use by
program staff.

The study also found that Facebook is dlightly more feasible
than SM S as amethod of communicating health messages due
to issues surrounding lack of access to mobile phones and the
youth participants overwhelming access to and usage of
Facebook. Due to the majority of youth being non-US-born,
even though they completed the survey in English, each
component should be available in English and Spanish, and
students should be able to opt in to either language.

The differences found in survey language indicate that
Spani sh-language respondents had significantly lessaccessand
less frequent use of social media. Furthermore, those who took
the survey in Spanish were morelikely to berecent immigrants,
within the last 3 years. To address these significant and
disadvantageous differences, programs must ensure that any
social media component is available in both languages so as
not to isolate the Spanish-speaking youth from this aspect of
theintervention.

Since mobile phone access may be afinancial issue, programs
may need to expand efforts using free social media sites such
as Facebook, although this does require access to a computer.
Our findingsindicate that use of Facebook isextremely common
and may be particularly useful with youth who do not have
access to SMS. If youth are simply unaware of these social
media because of recent immigration, they can be encouraged
to sign up for an account, or alternative strategies will need to
be developed to reach these adolescents with the same
information.

Although students expressed the desire to have 2-way messages,
it may be more feasible for public health programs to have
1-way messagesin an effort to not overwhelm staff. Youth need
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to be educated about the use of SMS and social media within
the context of a program to increase their understanding that
the program is sending them information and is not a 24-hour
service, nor a means to contact the organization if there is a
crisis. Rather, youth should be given phone numbers for local
organizations that are equipped to handle crises such as 911, a
local teen suicide hotline, and other local organizations as
necessary to avoid liability issues.

Strengths and Limitations

This study focused on a new and growing youth population in
the United Stateswith significant public health needs. However,
there are a few limitations of the current study. This was a
cross-sectional sample of youth and thereforeit is not possible
to examine causal relationships between nativity or language
use and SM S or social media behavior. Additionally, although
nativity and language are frequently used as proxy measures
for acculturation, future studies should use more salient and
robust measuresthat capture the complex and dynamic process
of acculturation. Finally, this study comprised a subsample of
youth participating in a research and demonstration project
(ELY P) and may not befully representative of anational sample
of Latino youth. However, this sample consisted of Latino youth

Vyaset a

from Central America, primarily El Salvador and Peru, which
isrepresentative of the growing Latino populationin Maryland.
Further, future studies ought to examine cultural and geographic
differences around SMS and social media use, as there are
certainly distinct characteristics and traditions between Latino
subgroups.

Conclusions

SMS and socia media are pervasive among Latino youth, and
program staff and youth perceive these as credible and essential
methods of communication in the context of public health
programs. In fact, the frequency of use is so significant that
public health interventions must continue to innovate and
maximize new ways to reach young people to reinforce public
health messages and education. Furthermore, given the
differencesfound in this study by nativity and survey language,
future research must delve deeper to understand differencesin
utilization and behavior by acculturation and other cultural
factors such as parenting and family influences. Given the
substantial role of parenting and family influences on
adolescents living in immigrant families, and these differences
by acculturation, future research must explore how these factors
may mediate SM S and social media utilization and behavior.
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Abstract

Background: Asthmaisthe most common pediatric illness in the United States, burdening low-income and minority families
disproportionately and contributing to high health care costs. Clinic-based asthma education and telephone case management
have had mixed results on asthma control, as have eHealth programs and online games.

Objectives: To test the effects of (1) CHESS+CM, a system for parents and children ages 4-12 years with poorly controlled
asthma, on asthma control and medication adherence, and (2) competence, self-efficacy, and social support as mediators.
CHESS+CM included a fully automated eHealth component (Comprehensive Health Enhancement Support System [CHESS])
plus monthly nurse case management (CM) via phone. CHESS, based on self-determination theory, was designed to improve
competence, social support, and intrinsic motivation of parents and children.

Methods: We identified eligible parent—child dyads from files of managed care organizations in Madison and Milwaukee,
Wisconsin, USA, sent them recruitment letters, and randomly assigned them (unblinded) to a control group of treatment as usual
plus asthma information or to CHESS+CM. Asthma control was measured by the Asthma Control Questionnaire (ACQ) and
self-reported symptom-free days. Medication adherence was a composite of pharmacy refill data and medication taking. Social
support, information competence, and self-efficacy were self-assessed in questionnaires. All datawere collected at 0, 3, 6, 9, and
12 months. Asthma diaries kept during a 3-week run-in period before randomization provided baseline data.

Results: Of 305 parent—child dyads enrolled, 301 were randomly assigned, 153 to the control group and 148 to CHESS+CM.
Most parents were female (283/301, 94%), African American (150/301, 49.8%), and had a low income as indicated by child’s
Medicaid status (154/301, 51.2%); 146 (48.5%) were single and 96 of 301 (31.9%) had ahigh school education or less. Completion
rates were 127 of 153 control group dyads (83.0%) and 132 of 148 CHESS+CM group dyads (89.2%). CHESS+CM group
children had significantly better asthma control on the ACQ (d = -0.31, 95% confidence limits [CL] —0.56, —0.06, P = .011), but
not as measured by symptom-free days (d = 0.18, 95% CL -0.88, 1.60, P = 1.00). The composite adherence scores did not differ
significantly between groups (d = 1.48%, 95% CL -8.15, 11.11, P = .76). Social support was a significant mediator for
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CHESS+CM's effect on asthma control (alpha = .200, P = .01; beta = .210, P = .03). Self-efficacy was not significant (alpha =
.080, P = .14; beta=.476, P = .01); neither was information competence (alpha=.079, P = .09; beta=.063, P = .64).

Conclusions:

Integrating telephone case management with eHealth benefited pediatric asthma control, though not medication

adherence. Improved methods of measuring medication adherence are needed. Socia support appears to be more effective than

information in improving pediatric asthma control.

Trial Registration:
at http://www.webcitation.org/680VwgM Pz)

(J Med Internet Res 2012;14(4):€101) doi:10.2196/jmir.1964

Clinicaltrials.gov NCT00214383; http://clinicaltrial s.gov/ct2/show/NCT00214383 (Archived by WebCite
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Introduction

Asthma and other chronic diseases pose a great risk as the
United States attemptsto decreaseits health care costs. Research
suggests that the active ingredients of chronic disease
management include long duration [1,2], assertive outreach [ 3],
monitoring [4-6], prompts [7-9], action planning [10-12], case
management [13-15], and peer [16-18] and family [19-21]
support. All of these can potentially be provided by information
and computer-based technol ogies and sensors.

Poor control of pediatric asthma affects low-income and
minority children disproportionately and contributes to more
than 14 million lost school days and 3 million lost parental
workdays per year [22]. Daily controller medications can
manage even severe asthma [23], but adherence is low,
especially for the underserved [ 24]. Asthmaeducation programs,
with their low participation rates, have had mixed results [23].
Nurse case management can reduce asthma-related emergency
care and hospitalization costs, but it is expensive [25,26].
Child-focused, Web-based asthma education and games
(eHealth) have improved knowledge, asthma control, and
medication adherencein the short run [27-29]. However, parents
tend to overestimate their child’s medication-taking skills and
actual adherence [30]. This suggests that parental involvement
might be beneficial for managing pediatric asthma. Integrating
phone-based clinician care into asthma eHealth programs for
adults has shown significant promise in behavioral and asthma
outcomes [31]. Interventions such as CHESS+CM, based on
self-determination theory [32] and self-efficacy [33], provide
information, social support, and skill-building tools for
self-managing the disease. These interventions, which aim to
increase confidence, competence, relatedness, and autonomous
motivation, have been used successfully in asthma education
programs [28,29,32,34]. However, the factors associated with
these theories have not been tested for their mediational effects
on adherence to controller medications or asthma control.
Understanding this is important for developing an asthma
eHealth system that balances the various
functions—information, social support, and skill building—to
the best effect for children and their parents.

We, therefore, hypothesized that a parent-focused intervention
that integrates monthly telephone nurse case management with
a comprehensive, interactive asthma eHealth program could
improve asthma control and medi cation adherence. We surmised

http://www.jmir.org/2012/4/e101/

that these effects would be mediated by socia support,
self-efficacy, and asthma information competence. This paper
reports the results of a randomized controlled trial funded by
the US National Institute of Nursing Research.

Methods

Intervention

The year-long intervention called CHESS+CM consisted of an
eHealth program, Comprehensive Health Enhancement Support
System (CHESS), and a monthly telephone call to the parent
from an asthma nurse case manager (CM). CHESS is an
umbrellanamefor several eHealth systems developed and tested
for the past 25 years at the University of Wisconsin-Madison.
CHESS modules provide information, adherence strategies,
decision-making tools, and support services in attractive,
easy-to-use formats. The most important strength of CHESS
modules may be the closed, guided universe of tailored
information and support in an integrated package with efficient
navigation, eliminating the need for complicated search and
discovery. In randomized efficacy trids, CHESS modules
significantly improved quality of life and self-efficacy for
women with breast cancer versus control and Internet groups,
and quality of life and costs of care in people infected with the
human immunodeficiency virus[35,36]. CHESS programsal so
have demonstrated the effectiveness of using self-determination
and self-efficacy theories to improve information competence,
health care participation, and social support among cancer
patients [35,37]. The CHESS module used in this study was
designed specifically for asthma.

The project was carried out with a University of
Wisconsin-based team of educators, pharmacists, and nurse
practitioners specializing in asthma rather than with staff from
the five managed care organizations (MCOs) from which
participantswere recruited. University of Wisconsin-based nurse
practitioners also monitored the progress of recruitment. The
project director monitored the discussion group within CHESS
to ensure that cals for help were rapidly addressed and that
inaccurate information was not shared. The full trial protocol
isavailable at http://www.webcitation.org/69E2cX Zbo.

As Figure 1 shows, CHESS for asthma had three audiences:
parents, children, and case managers. Parents received
comprehensive information based on the Nationa Asthma
Education and Prevention Program guidelines[21,22,38], a peer
discussion group, case manager email, and the Asthma Coach,
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which assesses the child's asthma and the parent’s and child’s
well-being. CHESS provided tailored feedback and links to
salient CHESS content and other interactive tools. Children
received simplified information in game and audiovisual
formats, as well as social support via a peer discussion group
and personal stories. No major bug fixes or downtimes occurred.
Asthma-related content was updated annually over the course
of the study. Otherwise, no major modifications were made to
the system. No significant secular events took place during the
study period.

The case manager received tools to schedule monthly phone
callswith the parent, view parents' Asthma Coach entries, enter
phone call notes, and send and receive case management mail
to and from the parent, aswell asa " prescription pad” to place

Gustafson et al

CHESS resources on the parent’s home page [21]. Monthly
case management callsto the parent assessed the child’'s asthma,
medication adherence, and psychosocial challenges, and
provided relevant education and support. On completing acall,
the case manager entered notesin the case management tool box
and then sent the parent asummary viacase manager email with
links to salient CHESS resources, which appeared on the
parents CHESS home page, as shown in Figure 2 [21]. These
features were designed with user input for content and usability.
For amore complete description of the CHESS asthmamodule
and its development, see Wiseet al [21]. Themoduleisavailable
at https://chess.wisc.edu/asthmamabile/. The code name is
uwmadison and the password is testing. Screenshots of the
program are available on request.

Figure 1. Comprehensive Health Enhancement Support System (CHESS) services for parent, case manager, and child. CM = case management.

Parent
Interface

l

Ewvery 2 woeks

Basic Suite of CHESS Services
(Supporting Self Dedermination and Self Efficacy)

Asthma Manager

Check-In
Information Social Support Symptoms, Adherence,
(Competenca) (Relatedmness) Trinaers, Quality of Life
Quick Infe Pear Discussion Group
Library Personal Stories

Videos & Flash
Resource Cuide
Local Referrals

- I Feedback with Links

Expert (CM) Mai

——— Data —

Case Manager Child
Interface Interface
CM Toolbox KidsCorner
Parent/Child Information Information

Basic Information
Checkin Dats

Simplified Taxt Info
Videos & Flash (Audrey}

Internal CM Tools
Maonthly Call Schaduler
Call Summary Notes

Social Support
Peer Discussion Group
Personal Stories

Art Gallery

Communication w/ Parent Interactive Tools

WebLinks Medication Adherence Coach
CalendarReminder
Trigger Action Plans
Interactive Tools Gaoals for Living with Asthma
{Autonomous Motivation and Competence) L

Mood Assessment with Feedback

Tailored Home Page
Stress Assessment with Feedback

CM Picks
Reframing Thoughis {cognitive behavioral therapy) CM Mail
Journaling CalendarReminder, e.g.,
Asthma Manager (New) Moxi CM cal

Refill Medication

M Mail Games
Call Summary
Response to parent

'Y

CM Picks from:
Basic CHESS Services
Asthma Manager

http://www.jmir.org/2012/4/e101/

RenderX

JMed Internet Res 2012 | vol. 14 | iss. 4 [e101 | p.44
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Gustafson et al

Figure 2. Parent’s home page of the Comprehensive Health Enhancement Support System (CHESS) asthma module.
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Invitation and Recruitment

Eligible participants were parents or other adults functioning
as parents, such as grandmothers, who were able to read at a
sixth-grade level and had children ages 4-12 years with a
diagnosis of asthma (International Classification of Diseases,
9th revision code 493) or wheezing (code 786.07); aprescribed
asthma controller medication; and poor medication adherence,
defined as having missed more than one medication refill or
having an emergency department visit or hospitalization because
of poor asthma control. Originally children were identified
through the health care utilization and pharmacy claim databases
at four MCOs (MCOs 1-4) and the Wisconsin Medicaid
Program from one urban—rural county (Dane County, whichis
also the home of the University of Wisconsin-Madison) and
seven surrounding rural counties (Columbia, Dodge, Green,
lowa, Jefferson, Rock, and Sauk). MCO 5 in Milwaukee was
added after it became clear that MCOs 14 could not produce
enough participants with poorly controlled asthma. MCO 5
served an entirely Medicaid population in Milwaukee County
and had the state's highest rates of asthma-related emergency
department visits and overnight hospital stays[39].

All research materials and procedures were approved by the
University of Wisconsin's Health Sciences Review Board, as
well as by the ethics and review boards for each of the five
MCOs. Recruitment was initiated by aletter from the MCO or
Wisconsin Medicaid Program to parents of study-eligible
patientswith an opt-in or an opt-out card regarding a phone call
from the study nurse, depending on the organization's
institutional review board policies[40]. Recruiters screened for

http://www.jmir.org/2012/4/e101/

RenderX

eligibility, described the study (as a comparison of two
approaches to asthma control) and its risks and benefits, and
scheduled an intake interview for people who agreed to
participate.

The study had four key risks. (1) The key risk for participants
wasthe possibility of their replacing effective medical carewith
unproven treatments. To reduce this risk, each survey asked
whether parts of the child’'s medical treatment had been
abandoned against medical advice. In addition, we scanned
discussion group entriesin CHESS. If we found indications of
abandonment, we contacted parentsto express our concern about
potential risks. (2) Participants’ misinterpreting information in
CHESS posed another risk. The information was presented at
a sixth-grade reading level and screened by asthma experts to
reduce this risk. Disclaimers also cautioned that the computer
is not a subgtitute for seeking medical attention and that
commentsin the social mediamay not befactual. (3) To reduce
therisk of anonymity being breached, participantswere assigned
a blind code number. All data had names removed and code
numbers attached. (4) Participants divulging confidential
information was another risk in the study. We frequently warned
users about this, and we used digital signatures to warn users
if CHESS was altered.

Enrollment

Parents and children participated in a prerandomization intake
appointment with a study case manager at asthma clinics
associated with MCOs 14 and, in MCO 5, at a community
center. The study team travel ed twice amonth to the community
center to conduct intakes after school and into the early evening
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[40]. At all locations, childcare, snacks, and transportation were
provided as needed. Parents were asked to bring the child’'s
medications to the intake interviews. Intakes lasted 45-90
minutes. Potential participants wereinformed of (1) the nature
and purpose of the study, (2) thefinancial compensation offered
(US $35 for completing each of four surveys and providing 2
spirometry readings), (3) the types of datato be collected from
claims records, surveys, and computer-use tracking, (4) the
intervention to be given to the experimental group, (5) the nature
and reasons for random assignment, (6) the measures used to
insure the confidentiality of data collected, (7) the timeline of
the study, (8) the duration of the study (12 months, to capture
the seasonality of asthma), and (9) the University of
Wisconsin-Madison being the research organization for the
project. Consent was documented by obtaining signed,
institutional review board-approved consent forms containing
all of the above information. The consent formswere kept in a
locked file at CHESS. Intake appointments assessed parental
ability to read at a sixth-grade level by asking parents to read
aloud the consent letter. The appointments also included
recording medications and doses, a spirometry test, and the
child’s asthma history. A researcher administered a pretest
survey with training on completing the asthma diary and
provided individualized asthma education as needed. Regardless
of study arm, case managers notified MCO staff about children
with uncontrolled asthmafor further evaluation.

Randomization

Researchers at the University of Wisconsin generated the
random all ocation sequence. Nurses conducting consent, assent,
and pretests were given sequentially numbered envelopes
containing the random assignment for each participants. It was
not possible to blind participants or outcome assessors. We did
blind those analyzing the data.

Participants were equally randomized according to their MCO
and then blocked by severity and by Medicaid status.
Randomization occurred upon receipt of the run in diaries for
MCO 1-4 subject and after just the intake for MCO 5
participants[40]. The CHESS+CM group received a45-minute
training session. Laptop computers, land phone lines, and
Internet service were provided, as needed. MCOs 14 and
Wisconsin Medicaid Program participants received one-on-one
training at home on an Internet-enabled computer with the live
CHESS program. MCO 5 participants received group training
at the community center where they had had their intake
interview. Because that center lacked Internet access and most
participants borrowed study laptops, training on using the laptop
and CHESS was guided by an interactive compact disc. All
userswere instructed to use CHESS whenever they wished. No
minimum expectations were placed on users.

All participants, regardless of study condition, received a call
from the project manager 1 week after randomization to see
how things were going. They also received with their mailed
surveys at 3, 6, 9, and 12 months a packet of educational
materials about asthma control, child devel opment, parenting,
and community resources. Parents and children returned to the
clinic or community center for an exit interview that included
taking the same measures used at the intake appointment. Exit
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interviews were conducted at home for 40 difficult-to-reach
MCO 5 parents.

M easures

Asthma control was measured via two self-reports collected at
baseline and at 3, 6, 9, and 12 months. Juniper and colleagues’
Asthma Control Questionnaire (ACQ) was administered orally
at theintake and exit interviews and self-admini stered viamailed
surveysat theintervening time points[41]. Thiswell-validated,
6-item, 7-point Likert scale measured daytime and nocturnal
symptoms, missed school, and rescue medication use over the
previous 7 days [41]. Lower scores indicated better asthma
control. Scales were created as a mean of al items. Surveys
with missing ACQ items were not calculated and counted as
missing data. Symptom-free dayswere cal cul ated from 2-week
diaries as the absence of asthma-related nighttime awakenings,
daytime symptoms, bronchodilator use, unscheduled physician
visits, or school absences [42]. The study included a run-in
period of 3 weeks before randomization during which
participants kept asthmadiariesthat were used to collect baseline
data on symptom-free days.

Adherence to asthma controller medications was measured as
the mean composite score from self-reported 2-week asthma
diaries at baselineand 3, 6, 9, and 12 months[42]. Theratio of
medication to possession was caculated from MCO and
Wisconsin Medicaid Program pharmacy claims data as the
actual versus expected prescription refill rate for each
participant’s prescription.

Social support, self-efficacy, and information competence were
adapted from 5-point Likert scales used successfully in prior
CHESS studies [35]. The 6-item social-support scale assessed
the availability and reliability of social, emotiona, and
instrumental support. The 6-item self-efficacy scale assessed
asthma problem-solving skills and strategies, aong with
perceived competence, goal attainment, and comparison with
others' skills. The4-item information competence scal e assessed
parents’ understanding of asthma information needs, difficulty
in obtaining such information, satisfaction with their strategies,
and level of control using the information. Scales were created
as amean of all items. If more than 1 item was missing, the
scale score was not computed.

Statistical Analysis

Our study was powered based on an expected 320 dyads
completing the trial; 259 completed the study. We anticipated
adropout rate of 20% but had a rate of 14% (42/301).

Descriptive statistics established baseline characteristics for the
CHESS+CM and control groups and for participants with
missing data. We used 1-way analysis of variance to compare
differences between the CHESS+CM and control groups and
between dropouts and those who completed the study. For
missing 3-, 6-, 9-, and 12-month posttest data, we used ageneral
linear model procedure to test for equality of mean scores
meeting the baseline criteria followed by a 1-way analysis of
variance to determine the P value for the general linear model.
Scores for outcome variables with no significant mean
differences between 3, 6, 9, and 12 months were averaged to
create a score for the entire intervention time [43].
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Main outcomes were an intent-to-treat analysis with a
repeated-measures, mixed model to account for the correlation
between the five time points within participants, and to analyze
the differences between the time points and baseline within and
between the control and CHESS+CM groups. A Bonferroni
adjustment for multiple comparisons yielded adjusted P values
and confidence limits for mean estimates within each set of
comparisons at the four time periods. Finding no significant
differences, we averaged participants' 3-, 6-, 9-, and 12-month
datato create ascore for the whole intervention time following
the procedure described above. Comparisons of the change from
baseline were made over the average of all posttest time points
within the CHESS+CM group and the control group and
between the two groups.

A multiple regression model, as described by MacKinnon [44],
was used to analyze mediators for outcome variables that
showed significant difference between the CHESS+CM and
control groups.

Step 1 determined significant covariates by loading candidate
variables for their premediated effects of the intervention tau
on the outcome variable. Covariates included the outcome
variable’'s pretest score, Medicaid status, age, time since
diagnosis, and asthma severity, as well as the parent’s age and
education level and whether help with parenting was available
from another adult. Covariates in step 2 included the pretest
scores for the outcome and mediator variables and any
significant covariate.

Step 2 used a multiple regression model for each mediator,
whereby alpha= CHESS+CM'’s effect on the mediator, beta =

mediator's effect on the dependent variable, and tau® =
CHESS+CM's effect on the dependent variable after the
mediational test.

Results

Recruitment and Enrollment

AsFigure 3 shows, atotal of 1988 invitation letterswere mailed,
702 recruitment or eligibility screening calls were completed,
and 305 parent—child dyads enrolled in the study. The enrollees
accounted for 15.34% of the 1988 |etters sent and 43.5% of the
702 completed phone calls. Data were collected from August
2, 2004 through August 16, 2007.

Reasonsfor nonenrollment were unabl e to be reached by phone,
not eligible, did not have moderate to severe asthma, and too
busy. Up to 3 did not come for their scheduled intake
appointments. A total of 4 dyads dropped out after the intake
but before randomization; thus, 301 were randomly assigned:
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153 to the control group and 148 to the CHESS+CM group.
Finaly, 259 dyads (86.1%) completed the study. After
randomization, 42 dropped out: 26 (17%) from the control group
and 16 (11%) from the CHESS+CM group. The between-group
dropout rate was not significant (P = .12). However, participants
who dropped out were significantly less likely to be white or
married, and morelikely to be significantly younger, have lower
asthma quality of life, and have less education. Children of
dropouts had no significant differencesin baseline ACQ scores,
but had significantly lower pharmacy refill rates and more
asthma-related school absences.

Response Rates and Data Availability

Available data rates, shown in Table 1, were highest for
self-reported data at baseline and 12 months, which involved
direct interaction with a researcher. For example, the ACQ
response rate was 98.7% at baseline and 82.7% at 12 months,
but 58.1%, 52.8%, and 49.5% at the intervening time points.
Missing pharmacy refill data, however, were highest at 12
months.

Baseline Characteristics of Control and I ntervention
Groups

Table 2 shows no significant differences at baseline between
the control and CHESS+CM groups for demographics, asthma
status, Web use, or the mean outcome and mediator scores.

Intervention Effects on Main Outcomes

Table 3 shows the mean difference in scores for the outcome
variables between baseline and the mean scores measured at 3,
6, 9, and 12 months for the control group, the CHESS+CM
group, and the difference between the CHESS+CM and the
control group.

Symptom-free days as measured from asthmadiariesimproved
significantly for the CHESS+CM group (odds ratio 1.38, P =
.01) and less so for the control group (oddsratio 1.20, P =.29),
but there were no significant between-group differences (odds
ratio 0.18, P = 1.00). Asthma control as measured on the ACQ
improved significantly for CHESS+CM (-0.42 on a 7-point
Likert scale with lower scores indicating better control, P =
.001) and not significantly for the control group (-0.11, P =
.22). The between-group difference (—0.31) was significant (P
= .01). The composite medication adherence score did not
change significantly either within group or between the groups,
with a0.58% increase (P = .87) for the control group and 2.06%
increase (P = .55) for the CHESS+CM group, and a 1.48%
between-group difference (P = .76). Both groups reported
declining adherence from diaries and had significant
improvements in medication refills.
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Figure 3. CONSORT diagram of sample pool, recruitment, and participation.
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Table 1. Responserate and available data at study time points.

CHESS+CM? Control Totdl
Measure (n=148) (n=153) (n=301)
Asthma Control Questionnaire
Baseline 145 (98.0%) 152 (99.3%) 297 (98.7%)
3 months 94 (64%) 81 (53%) 175 (58.1%)
6 months 85 (57%) 74 (48%) 159 (52.8%)
9 months 86 (58%) 63 (41%) 149 (49.5%)
12 months 128 (86.5%) 121 (79.1%) 249 (82.7%)
Diary data b
Basdline 128 (86.5%) 123 (80.4%) 251 (83.4%)
3 months 91 (61%) 79 (52%) 170 (56.5%)
6 months 84 (57%) 73 (48%) 157 (52.2%)
9 months 84 (57%) 65 (42%) 149 (49.5%)
12 months 108 (73.0%) 110 (72.9%) 218 (72.4%)
Pharmacy claims data
Basdline 103 (69.6%) 102 (66.7%) 205 (68.1%)
3 months 64 (43%) 64 (42%) 128 (42.5%)
6 months 78 (53%) 75 (49%) 153 (50.8%)
9 months 70 (47%) 77 (50%) 155 (48.8%)
12 months 59 (40%) 60 (39%) 119 (39.5%)

@ Comprehensive Health Enhancement Support System plus monthly nurse case management.
b Diary data measured symptom-free days and self-reported medication adherence.
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Table 2. Mean baseline values for demographics and main outcome and mediator measures.

Control CHESS+CM?
Characteristic (n=153) (n=148) P vaue
Dropout, n (%) 26 (17%) 16 (11%) 12
Children’s char acteristics
Male gender, n (%) 87 (57%) 97 (66%) A2
Mean age (years), mean (SD) 8.18 (2.45) 7.65 (2.61) A1
Mean age at first asthma diagnosis (years), mean (SD) 3.16 (2.57) 2.79 (2.45) 21
African American, n (%) 84 (55%) 87 (59%) .39
Medicaid, n (%) 80 (52%) 74 (50%) 69
Yesto: n (%)
Prednisone at least once” 96 (63%) 101 (68%) 33
Hospital stays for asthma? 28 (18%) 22 (15%) 51
Emergency department for asthma? 78 (51%) 84 (57%) 37
Unplanned clinic visit? 116 (75.8%) 110 (74.3%) 71
Intensive care unit for asthma® 8 (5%) 4 (3%) .39
Asthma specialist® 87 (57%) 84 (57%) 89
Asthma action plan 78 (51%) 87 (59%) 22
Parents characteristics
Mean age (years), mean (SD) 37.94 (8.06) 38.03 (9.81) 92
Female gender, n (%) 145 (94.8%) 138 (93.2%) 59
African American, n (%) 72 (47%) 78 (53%) .25
Marital status: with partner, n (%) 73 (48%) 73 (49%) .82
Highest level of education: high school or less 49 (32%) 47 (32%) .67
Outcome variables
ACQF, mean (SD) score 2.32 (1.11) 2.49 (1.26) 21
Symptom-free days, odds ratio (SD) 0.45 (0.39) 0.47 (0.38) 75
Composite adherence score, mean (SD) % 73.54 (47.81) 69.80 (26.96) 43
Pharmacy refill possession ratio, mean (SD) 56.86 (27.14) 58.44 (26.68) .67
Self-report 1, mean (SD) % 88.80 (51.4) 82.92 (27.09) .30
Self-report 2, mean (SD) % 89.97 (32.11) 87.10 (26.99) 48
Mediator variables
Social supportd, mean (SD) score 3.42 (0.73) 3.54(0.71) 13
Self-efficacy?, mean (SD) score 3.58 (0.67) 3.67 (0.62) 25
Information competenced, mean (SD) score 3.13(0.55) 3.25(0.63) .59

aComprehensive Health Enhancement Support System plus monthly nurse case management.

b the past year.

€ Asthma Control Questionnaire, response scale; 1 = excellent asthma control; 7 = very poor asthma control.
d Response scale: 1-5.
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Table 3. Intervention effects. baseline compared with mean of 3-, 6-, 9-, and 12-month scores.

QOutcome Within-control

Within-CHESS+CM?2 CHESS+CM - Control

Asthma control

Symptom-free days odds rati oP

Difference 1.20
95% CL® 0.98, 1.61
P value .29
Asthma Control Questionnai red
Difference” -0.11
95% CL -0.29, 0.07
P value .22
Adherence
Composite adherence scores®
Difference 0.58%
95% CL —6.24, 7.40
P value .87
Pharmacy refill possession ratio
Difference 17.7%
95% CL 11.78, 23.62
P value .001°

Self-report controller 1: inhaled corticosteroi d®

Difference -13.42%

95% CL —21.49, -5.35

P value .001°
Self-report controller 2: anticholingericsb

Difference —1.85%

95% CL -12.05, 8.34

P value 72

1.38 0.18
112,1.71 -0.88, 1.60
01 1.00

042 031
-0.60, -0.25 ~0.56, -0.06
.001P 01

2.06% 1.48%
—4.74, 8.86 -8.15,11.11
55 76

13.76% ~3.95%
7.83,19.68 —12.33, 443
.001P 35

~1.78% 11.64%
-18.67,-2.88 -8.65, 13.93
008 65

0.95% 2.81%
_8.73,1.64 ~11.26, 16.87
85 69

aComprehensive Health Enhancement Support System plus monthly nurse case management.

bp< 01,

€ Confidence limits.

dp<.001

€ Sum of self-reported adherence data and pharmacy refill data.

M echanismsof CHESS+CM Effect on Asthma Control

Figure 4 shows the prespecified secondary mediational analyses.
Part a, which shows the premediated effect of CHESS+CM on
the ACQ with al covariates entered into the model, was
significant at tau = —22, P = .03. Only Medicaid was a
significant covariate. Therefore, we entered three covariates
into each mediator model: Medicaid, pretest score from the
ACQ, and mediator.

Figure 4 part b showsthat CHESS+CM had a significant effect
on social support at alpha = .200, P = .01, and socia support
had a significant effect on ACQ at beta = .210, P = .03. After

http://www.jmir.org/2012/4/e101/

mediation, the CHESS+CM effect on ACQ was no longer
significant at tau* = —.174; P = .09, as hypothesized.

Figure 4 part ¢ shows that CHESS+CM had a positive but
nonsignificant effect on self-efficacy at alpha=.080, P = .14.
Self-efficacy had a significant effect on ACQ at beta = .476, P
=.01. After mediation, CHESS+CM no longer had a significant

effect on ACQ at tau*=—.182, P = .07.

Figure 4 part d shows that CHESS+CM had a marginally
significant positive effect on information competence at alpha
=.079, P = .09; information competence had a positive but
nonsignificant effect on ACQ at beta=.063, P = .64. After the
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mediational analysis, CHESS+CM'’s effect on ACQ remained  In sum, only socia support was the only significant mediator

significant at tau' = —235; P = .02. Information competence, for CHESS+CM's effect on asthma control.
therefore, was not a significant mediator.

Figure 4. Mediational analyses. CHESS+CM = Comprehensive Health Enhancement Support System plus monthly nurse case management.

3.21.12 1

4a. Pre-mediated effect of CHESS+CM on Asthma Control with Covariates

CHESS+CM » Asthma Control

=-22(P=.03)
4.b. Mediational model for social support

Social Support

a=.200(P=.01) f=.210(FP=.03)

CHESS+CM

P Asthma Control

T =174 (P= 09
4.c. Mediational model for self-efficacy

Self-Efficacy

a=.080 (P=.14) p=.476 (P=.01)

CHESS+CM y Asthma Control

Tl =_182 (P = 07)
4.d Mediational model for information competence

Information Competence

a=.079 (P = p=.063 (P =.64)
09)
CHESS+CM Asthma Control

T =235 (P=.02)
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CHESS Use

Table 4 and Table 5 present the number of logins, pages viewed,
and time spent on the site. Table 4 is based on the total number
of potential users(146); Table 5 ishased on the number of actual
users during each month of access. Figure 5 shows the
percentage of potential users that actually used CHESS each

Table 4. Logins, pages viewed, and time spent for the 146 potential users.

Gustafson et al

month. Figure 5 shows a sharp drop-off from the first to the
second month and then small declines in most other months.
The same can be said for the extent of use. In the last month,
usage rates moved up again, possibly because participants knew
that the study was coming to an end. This may have led people
to employ their last opportunity to use CHESS or it may reflect
users wanting to prepare for the exit interview.

Measure Month
1 2 3 4 5 6 7 8 9 10 11 12
Logins
No. 146 146 146 146 146 146 146 146 146 146 146 146
Mean 10.64 4.15 3.57 2.66 3.12 2.52 2.45 2.60 3.05 2.23 1.40 2.88
SD 16.72 10.24 7.09 6.91 12.59 9.94 8.33 8.73 11.58 7.25 517 10.72
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 116 89 43 55 126 107 64 73 80 56 46 81
Pages viewed
No. 146 146 146 146 146 146 146 146 146 146 146 146
Mean 87.64 29.22 24.12 15.15 13.65 12.08 9.51 8.75 9.56 7.57 6.99 16.47
SD 111.84 61.29 40.54 32.27 38.75 41.14 22.37 20.08 30.35 22.29 23.66 49.10
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 649 551 242 231 307 429 167 105 241 193 155 288
Time (minutes)
No. 146 146 146 146 146 146 146 146 146 146 146 146
Mean 82.92 25.80 19.52 13.49 12.21 9.21 8.71 9.70 10.25 8.86 8.01 19.50
SD 131.34 68.01 47.36 48.15 51.45 34.63 34.73 33.03 47.87 46.94 40.23 90.78
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 760 700 450 533 524 365 354 265 471 517 403 7
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Table 5. Logins, pages viewed, and time spent for actual users who logged into the Comprehensive Health Enhancement Support System (CHESS)

each month.
Measure Month
1 2 3 4 5 6 7 8 9 10 11 12
Logins
No. 127 80 85 63 53 49 47 47 42 40 31 42
Mean 12.24 7.58 6.13 6.17 8.60 751 7.60 8.09 10.62 8.13 6.61 10.02
SD 17.38 12.90 8.41 9.47 19.85 16.12 13.37 13.97 19.79 12.10 9.68 18.25
Minimum 1 1 1 1 1 1 1 1 1 1 1 1
Maximum 116 89 43 55 126 107 64 73 80 56 46 81
Pages viewed
No. 127 80 85 63 53 49 47 47 42 40 31 42
Mean 100.76 53.33 41.44 35.11 37.60 36.00 29.53 27.19 33.24 27.63 32.90 57.24
SD 114.29 74.79 45.95 41.51 57.18 65.08 31.19 27.55 49.52 35.75 42.72 78.32
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 649 551 242 231 307 429 167 105 241 193 155 288
Time (minutes)
No. 127 80 85 63 53 49 47 47 42 40 31 42
Mean 95.33 47.09 33.53 31.25 33.62 27.45 27.06 30.13 35.62 32.33 37.71 67.79
sD 136.60 8645 5828 69.69 8153 5578 5739 5302 8473 8610 8164 16061
Minimum 0 0 0 0 0 0 0 0 0 0 0 0
Maximum 760 700 450 533 524 365 354 265 471 517 403 777

Figure5. Percentage of active Comprehensive Health Enhancement Support System (CHESS) users by month.
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Discussion

Summary of Primary Outcomes

We report on a randomized controlled trial that integrated an
asthma eHealth program called CHESS with case management
from amonthly telephone call from an asthmanurse. The study

http://www.jmir.org/2012/4/e101/

RenderX

enrolled 305 parent—child dyads and randomized 301 dyads.
Half of our sample were African American and had a low
income. Despite the digital divide, the intervention showed
significant improvement on pediatric asthma control when
measured by the ACQ, but not when measured as symptom-free
days from asthma diaries. The intervention did not have a
significant effect on adherence to asthmacontroller medications.
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Pharmacy refill ratesimproved for both groups, yet self-reported
adherence declined in both groups. Social support mediated
CHESS+CM's effect on the ACQ. Despite positive trends, we
found no significant effects for self-efficacy or information
competence. Still, the study hasimportant implications because
of its focus on (1) low-income, high-risk populations (often
African American), (2) an integrated system of nurse case
management and eHealth, and (3) mediation analysisto identify
the mechanisms of the effect of eHealth systems.

Mediational Effects of Social Support Versus
I nformation

Of the three mediational analyses, social support was the only
factor that significantly mediated the CHESS+CM effect on
asthmacontrol. CHESS+CM had amarginaly significant impact
on information competence (P = .09), but information
competence had no impact on asthma control (P = .64).
Conversely, CHESS+CM had a nonsignificant but promising
trend (P = .14) toward improving self-efficacy. The trend was
strongly associated with improvements in asthma control (P =
.01).

These mediational analyses raise an intriguing question about
the relative contribution of social support and information in
pediatric asthma management and, asaresult, therelative effort
that should be spent in devel oping eHealth technol ogies, at |east
for asthma. CHESS+CM'’s modest improvementsin information
competence but lack of mediational effect for the ACQ may
result from an insensitive measure or inadequate presentation
of information about or the nature of asthma care, or may
indicate that knowledge may not be asimportant as motivation.
On the other hand, an exploratory study of a Web portal for
pediatric diabetes patients and their parents reported that users
put great value on obtaining information from the site [45]. It
might be that, for thislargely low-income and minority sample
of parents, communi cating specific asthmainformation by phone
and case manager email with trusted, caring case managersis
amore effective way to encourage asthma management thanis
reading information in the CHESS program. While these results
may not hold for other chronic diseases, we encourage future
researchersto consider the relative effects of social support and
health information, and possible ways to deliver health
information in a supportive manner. Interventions themselves
may benefit from being simplified, leading to a more extensive
adoption and use of eHealth systems.

Challenges of Measuring M edication Adherence

These results confirm other study resultsthat show asthmadiary
data are unreliable because of lapses in daily record keeping
and overreporting of adherence [46]. The self-reported decline
in adherence over time in both groups, however, is puzzling
and raises questions about whether participation in the study
encouraged more candid responses. This might be interpreted
as increasing levels of redlistic self-evaluation. Missing data
about pharmacy refills were high and may stem from
administrative errors and a highly mobile Medicaid population.
This research might have benefited from the use of electronic
medication measurement devices [47], but these are costly,
allow for dumping doses, and may augment adherence and thus
reduce generalizability [48].

http://www.jmir.org/2012/4/e101/
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Limitations

Somewhat surprising was the control group’s significant and
sustained improvements in refilling asthma controller
medications. Control group placebo effects are widely
recognhized, but primarily for double-blind medication trials
rather than health education interventions. Notably, our control
group received awel coming and thorough nurse-led, hour-long
intake that was, for many parents and children, their first
asthma-focused clinical appointment. This intake included an
assessment of the child’sasthmaand parent’ swell-being, asthma
education as needed, and awarm handoff rather than areferral
to follow-up care. Control group participants a so received four
quarterly mailingswith seasonally tailored asthmainformation,
aswell as parenting and community resources [49].

In aroutine application setting, the case managers would have
been employed by the MCO (possibly making our results more
optimistic) and the control group would not have received the
extensive attention provided in this study (possibly making our
results more conservative).

ParticipantsinthiseHealth trial were not blinded. Thisresearch
examined several outcomes of interest (asthma control,
symptom-free days, and medication adherence), thusincreasing
the risk for a type | error. While we did use a Bonferroni
correction, we did not use such a correction in the mediation
analysis. We do not report analyses comparing users with
nonusers of CHESS. Doing so would have increased the length
of an aready complex paper, shifted attention away from the
primary analyses, and introduced substantial biasesin research
reporting. Finaly, digibility requirements and informed consent
limited generalizability of the results. Specifically, we required
alevel of literacy beyond that possessed by many low-income
people.

When thisstudy wasinitiated, smartphoneswerejust becoming
powerful vehicles for change. If we were to do this study over
today, we would make several changes. We would use global
positioning system tracking to identify when the child entered
aprespecified high-risk location, such as a smoker’s home. We
would install more remindersto both parents and children. Our
social media would have included a service in which parents
could exchange tips on how best to promote adherence. We
would have added a panic button and servicesto offer help if a
child entered an asthma attack. We would have explored the
addition of other sensors, such as a peak flowmeter attached to
the smartphone. In a second study, we would compare CHESS
alone versus CHESS+CM versus control.

Comparison with Prior Work

A 2011 Cochrane review of 21 randomized studies found that
asthma telehealth care interventions did not show a clinically
significant improvement in patients' quality of life or in the
number of emergency department visits, but did show a
significant reduction in the number of asthmarelated
hospitalizations [50]. Most interventions used telephones, and
none combined telephone case management with self-guided
Web-based education—and none measured the effects on asthma
control. Like other pediatric asthma intervention studies with
samples, the authors noted that an “active” control group may

JMed Internet Res 2012 | vol. 14 | iss. 4 |e101 | p.55
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

have reduced the effects on the primary outcomes [51]. Other
interventions have improved pediatric asthma outcomes and
cognitive learning processes [52,53]. An interactive game that
improved children’s asthma knowledge, self-management, and
clinical outcomes did not significantly improve self-efficacy
but found higher scores correlated with better self-management
[53]. A school-based intervention improved asthma sel f-efficacy,
knowledge, and asthma management activities as outcomes,
but not asthma control [53]. An eHealth program improved
asthma knowledge, which correlated with reduced use of rescue
medicine and emergency department visits [54]. However, this
is the first study to our knowledge that tested the mediational
effects of cognitive learning factors on asthma control.

Similarly to the present study, others have found significant
effects from brief asthma educational interventions analogous
to our active control condition. A single, brief pediatric asthma
educational intervention improved asthma outcomes—at |east
inthe short term [55]. An eval uation of self-management support
provided by in-home community health workers compared with
an active control of three clinic-based pediatric asthma nurse
education sessions found modest significant improvementsin
symptom-free days [56].

This is one of very few eHealth studies that have shown an
effect on pediatric asthma caregivers. Thisissignificant because
it confirms the family’s critical role in disease management

[57].

Conclusion and Implications for Further Research
CHESS+CM provided information, social support, and
interactive toolsto help parents overcome barriersto managing
their child’sasthma, and secondarily to help the child participate

in his or her asthma management [35]. The present study,
however, could not identify whether the relative impact of the
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CHESS eHealth program or monthly phone conversationswith
the case manager affected these outcomes. Further analyses are
needed to identify the specific effects for the separate
components of CHESS and case management for different
participant profiles and to provide important clues about how
asthma education can be tailored better to meet the complex
needs of managing pediatric asthma within the family context.

From an eHealth development perspective, more research is
needed into the conditions under which it makes senseto invest
heavily in various aspects of disease management [58], such as
information versus social support. Inthe present study, the case
manager provided asthma information in a supportive and
encouraging manner during the monthly phone call—perhaps
conflating the relative contribution of information and social
support in improving asthma control. In sum, continuous
condition-specific and population-specific research and
refinement are needed to develop and implement effective
eHealth programs.

Finally, information and communication technologies like the
one used here might be cost beneficial in disease management
[59]. Efficacy studies of information and communication
technol ogiesin chronic disease self-management are promising
[60,61]. People with addictions tend to view information and
communication technol ogiesfavorably [62]. They acknowledge
more drug use and psychiatric symptoms online than in
face-to-faceinterviews[63]. Computerized screening and brief
interventions have been shown to reduce problem drinking
[64-66]. A recent review [67] found positive outcomesin 29 of
32 randomized trial s of personal computer interventions offering
a single service, such as texting and giving reminders, for
various chronic diseases. Randomized controlled trials of
smartphone systems are just beginning to appear.
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Abstract

Background: The effectiveness of eHealth interventions in terms of reach and outcomes is now well documented. However,
there is a need to understand not only whether eHealth interventions work, but also what kind of functions and mechanisms
enhance their effectiveness. The present investigation contributes to tackling these challenges by investigating the role played by
functional interactivity on patients’ knowledge, empowerment, and health outcomes.

Objectives: To test whether health knowledge and empowerment mediate a possible relationship between the availability of
interactive features on an eHealth application and individuals' health outcomes. We present an empirical, model -driven eval uation
of the effects of functional interactivity implemented in an eHealth application, based on a brief theoretical review of the constructs
of interactivity, health knowledge, empowerment, and health outcomes. We merged these constructs into a theoretical model of
interactivity effects that we tested on an eHealth application for patients with fibromyalgia syndrome (FMS).

Methods: This study used a pretest—posttest experimental design. We recruited 165 patients and randomly assigned them to
three study groups, corresponding to different levels of functional interactivity. Eligibility to participate in the study required that
patients (1) be fluent in Italian, (2) have access to the Internet, (3) report confidence in how to use a computer, and (4) have
received a diagnosis of FMS from a doctor. We used structural equation modeling techniques to analyze changes between the
pretest and the posttest results.

Results: The main finding was that functional interactivity had no impact on empowerment dimensions, nor direct observable
effects on knowledge. However, knowledge positively affected health outcomes (b = —12, P = .02), as did the empowerment
dimensions of meaning (b =—.49, P <.001) and impact (b = -.25, P <.001).

Conclusion: Thetheoretical model was partially confirmed, but only as far as the effects of knowledge and empowerment were
concerned. The differential effect of interactive functions was by far weaker than expected. The strong impact of knowledge and
empowerment on health outcomes suggests that these constructs should be targeted and enhanced by eHealth applications.

(J Med Internet Res 2012;14(4):€105) doi:10.2196/jmir.1953

KEYWORDS
Interactivity; health literacy; patient empowerment; fibromyalgia; Internet intervention

meta-anal yses showed the benefits of designing, implementing,
delivering, and maintaining health programs on the Internet

The effectiveness of eHealth interventionsin termsof reachand [ 1-71- Still, Bennett and Glasgow [8] pointed out that one of the
outcomes is now well documented. Several reviews and Maor challenges for eHedth research is to evaluate the
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differential effects of the enabling functions implemented in
the applications, rather than consider them as black boxes [8].
In other words, thereisaneed not only to know whether eHealth
interventions work, but also to understand how they achieve
their effectiveness.

The question of how eHealth interventions work has at least
two aspects. The first is to identify the effective elements in
theseinterventions; this comes down to achieving amore precise
understanding of the independent variable. As it is among the
prime featuresthat distinguish Internet interventions from other
mediated communication interventions, an obvious subject to
turn to is the role played by interactivity for the outcome of
eHealth interventions. Indeed, in the health care domain,
interactive applications are favored, and optimistic claims on
their effectiveness abound [9-16]. However, the body of
evidence on the effects of interactivity on behavioral and health
outcomes is not very broad. Thisis perhaps linked to the fact
that the definition and operationalization of interactivity have
always been difficult [15]. According to Rafaeli and Ariel [15]
and Rafadli [17], arough distinction can be made between the
conceptualizations focused on functions of features and those
focused on users.

Interactivity as an attribute of technology (eg, [18]) can be
defined as “the extent to which users can participate in
modifying the form and content of a mediated environment in
real time” [19,20]. In this sense, traditional media are low in
terms of interactivity, while new technologies, such as the
Internet, share a high level of interactivity. This perspective is
known as functional interactivity and offers a theoretically
robust way to operationalize an eHealth intervention in terms
of its enabling functions.

The second aspect isto better understand the processthat creates
the effect. Thismeansto find intervening variablesthat mediate
or moderate the effect of eHealth interventions. As eHealth
interventions mostly aim at improving self-management and
self-help capabilities, approaches from thelarger field of patient
autonomy come into focus: health literacy (or rather one of its
elements, patient knowledge) and patient or health
empowerment. Both are assumed or have been shown to affect
health outcomes.

Initsorigina definition, health literacy was conceived as “the
ability to read and comprehend prescription bottles, appoi ntment
dlips, and other essential health-related material” [21]. Reading
and numeracy are considered essential skills an individual
should possess in order to navigate the health care system
[22,23]. This functional perspective, however, has been
criticized for being too narrow and missing much of the richness
of the deeper meaning and purpose of literacy for people (eg,
[24]). Asaconsegquence, broader definitions have been proposed
[24,25]. For this study, we adopted the critical perspective on
health literacy and health knowledge proposed by Schulz and
Nakamoto [26]. These authors conceived health literacy and
knowledge as a function of basic reading and writing skills,
declarative knowledge, procedural knowledge, and judgmental
skills.

Patient or health empowerment, in turn, was theorized as the
process by which people, organizations, and communitiesgain
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mastery over issues of concern to them [27-39]. Thomas and
Velthouse[40], building on the psychological and organizational
literature [41-43], proposed a model of empowerment as a
multidimensional construct, composed of four cognitive
variables (or task assessments): impact (or the degree to which
behavior is seen as“ making a difference”), competence (or the
degree to which a person can perform task activities skillfully),
meaningfulness (or the individual’s intrinsic caring about a
given task), and choice (or weather a person’s behavior is
perceived as self-determined). In the health care domain,
powerlessness has been associated with ill health [44], whereas
empowerment is considered a determinant of improved health
status [45-47] and eHealth interventions, especially online
support groups, are considered an effective empowering tool
[48-50]. A recent review and meta-analysis of the effectiveness
of Web-based interventions on patient empowerment showed
that eHealth significantly contributesto increased empowerment,
even when compared with face-to-face consultations or usual
care[51].

Links between eHealth interactivity on the one hand, and health
literacy and empowerment on the other, are plausibleto assume,
for it takes knowledge and literacy to benefit from eHealth
applications, and bringing them up in medical consultation gives
a more active role to patients, who thus claim autonomy.
Knowledge and empowerment can also be assumed to be
affected by eHealth interventions and their qualities. In asense,
such links are obviousto assume, but they arelargely unexplored
by research and therefore not established at all [52]. Our research
aimed at contributing to this area, resting on the assumption
that eHealth fosters patient autonomy. In particular, we
hypothesized that the availability of interactive functions in
eHealth interventions would positively affect users’ knowledge
and their empowerment, and further that knowledge and
empowerment would positively affect health outcomes.

Themain aim of this study wasto test whether health knowledge
and empowerment mediate a possibl e relationship between the
availability of interactive features on an eHealth application
and individuals' health outcomes. We expected that interactivity
increases knowledge and empowerment, which in turnimprove
patient assessment of fibromyalgiaimpact, our health outcome
measure. Similar assumptions for other interventions and
conditions were already tested—and partially confirmed—in
other studies relating interactive eHealth applications with
knowledge or empowerment, or both [10,53-56]. Therefore,
this study tested a specific model that conceives aspects of
patient autonomy as mediating a possible influence of
interactivity on assessment of impact. To keep a confirmatory
rather than an exploratory approach to these relationships, we
did not directly test alternative models (eg, that knowledge and
empowerment could also moderate the effect of interactivity).
Figure 1illustrates our model of interactivity effectson patients
assessment of fibromyalgiaimpact.

Each arrow in Figure 1 represents ahypothesis, all of which are
a specification of the general mediator hypothesis mentioned.

Specifically, patients who use an application that offers
interactive functions become more knowledgeable (H1) and
achieve a higher score on the empowerment dimensions of
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meaning (H2), competence (H3), self-determination (H4), and
impact (H5) than patients not offered these functions. In turn,
the higher the level of knowledge (H6), meaning (H7),
competence (H8), self-determination (H9), and impact (H10),
the better (ie, lower) the patients assess their fibromyalgia
impact.

Camerini & Schulz

The mediator analysis rests on the existence of an influence of
interactivity condition on outcome, in the sense that patients
who are offered interactive function will assess fibromyalgia
impact better. We also tested this.

Figurel. A model of functional interactivity effects on knowledge, empowerment, and health outcomes. Arrows indicate directiona effects. H1-H10

= main hypotheses.

.....................

Knowledge

Interactivity

Self-

- H5
' eHealth intervention

Empowerment .

Methods

Reference Population

Thereference population in this study consisted of patientswith
fibromyalgia syndrome (FMS). According to the American
College of Rheumatology [57], FM Sisacondition characterized
by chronic widespread pain and tendernessin 11 or more of the
18 specific tender point sites. Although the medical evidence
istill lacking for precise diagnostic criteriafor FMS, there are
three major symptoms that are usually associated with the
disease: pain, sleep disorders, and fatigue [58-60]. Alongside
these somatic factors are many other psychological dimensions
observed in FM S patients, such as anxiety, stress, and depression
[61-63]. People with FMS usually have other concurrent
conditions, including diabetes, high blood pressure, and back
pain. FMS outcomes are generally measured with the
Fibromyalgia Impact Questionnaire (FIQ) [64-66] or the
Fibromyalgia Assessment Status (FAS) [67]. The FIQ includes
items covering all the disease-specific domains, accounting for
functional disability, job ability, pain intensity, sleep function,
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Health
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Patients' characteristics

gtiffness, anxiety, depression, and the overall sense of wellbeing.
The FAS focuses on the three main characteristics of FMS:
fatigue, sleep disturbances, and pain. Both of these measures
have good psychometric properties, in terms of reliability and
validity. For this study, we used the FIQ, as the FAS was till
under development and testing. In other words, our health
outcome variable was patients assessment of fibromyalgia
impact.

The eHealth Intervention

To test our hypotheses, we developed a Web-based eHealth
intervention for patients with FMS. This application, called
ONESELF, was developed in collaboration with health
professionals (rheumatologists, physiotherapists, and general
practitioners), and it is fully compliant with the Health On the
Net Foundation guidelines (HONcode). The HONcode
prescribes guidelines on the quality of the contents and the
overall usability of an application. Indeed, theseintrinsic factors
can play a decisive role in the ultimate effects of an online
intervention, and compliance with these guidelines helps to
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temper—and to some extent rule out—potential biases caused
by usability issues.

The application enabled asynchronous and synchronous
interactionswith health professionalsand laypeople. The system
alsoincluded static informative sectionsin avirtua library that
provided users with relevant information on the disease. First
aid and frequently asked questions sections provided brief and
practical information on syndrome management. A virtual
gymnasium provided patients with tailored multimedia contents
on several physical exercises that constitute the wider part of
the nonpharmacol ogical treatment of FM S. L ater, asection with
testimonies, where patients could post their stories and read
stories of other people with the same health condition, enhanced
the dimension of social support. We also designed and
implemented synchronous interaction via a chat room and
asynchronousinteraction in an online forum. Patients used these
tools to communicate with the physicians and among
themselves. A more detailed description of the design of the
application is presented elsewhere [68,69], together with
qualitative insights on the user experience with the system,
which was generdly considered useful, usable, and
comprehensible. Since the first release of ONESELF in June
2008, more than 600 FM S patients, mostly from Switzerland
and Italy (the site language being Italian), have registered.

Study Design and Procedure

This study used a pretest—posttest experimental design. Patients
were contacted by two means. a list of patients who were
members of the Associazione Fibromialgici Svizzeri Sezione
Ticino (Ticino Fibromyalgia Patients Association) and patients
visiting hedth professionals (rheumatologists and
physiotherapists). Health professionals were involved in the
recruitment to assure that patients received adiagnosis of FMS
from adoctor. To be eligible for the study, patients had to meet
aset of inclusion criteria: (1) befluentin Italian, (2) have access
to the Internet, (3) be confident in using a computer, and (4)
have received a diagnosis of FM S from a doctor. Every patient
who matched these criteriawas given aletter briefly describing
the aims of the study, together with a contact form. If interested
in the study, patients had to send the form back to the research
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team, filled in with contact details. The research team contacted
the patients by phone and email. Patients were introduced to
the study and asked to register on the ONESEL F website. After
registration, they had to accept an informed consent statement
and, finally, complete the first questionnaire. After completing
the questionnaire, patients could access the website and start
the navigation. After 5 months of access to the site, a second
guestionnaire was presented and completed. A maximum of
three reminders were used to maximize response rate. By the
end of the recruitment process, atotal of 165 patients had agreed
to participate in the study (Figure 2).

To investigate the effect of functional interactivity, we created
three different versions of the ONESELF application, each
implementing different enabling functions. Patients were
randomly assigned to one of the three versions and blinded to
the others, using a computer utility that assigned them to a
randomly selected experimental condition until the conditions
were equally filled. Patients in group 1 (n = 55) were given a
static version of ONESELF, including only the library, the
virtual gymnasium, the testimonials, and the generic sections
such as the first aid, the frequently asked questions, and other
common contents (eg, contacts, legal notices, and ownership
disclosure). No interactive enabling tool s such asthe Web forum
or the chat room were present in this version. This group was
considered as the reference or control group. Patients in group
2 (n=55) were given an interactive-only version of ONESELF,
including the Web forum, the chat room, and the generic
sections. Static sections were not implemented in this version.
Patients in group 3 (n = 55) were given the full version of
ONESELF, including both static and interactive components.

The rationale behind this choice goes back to the functional
approach to interactivity. While the library, the virtual
gymnasium, and the testimonials did not allow any input from
the user other than traditional hypertextual navigation, the Web
forum and the chat room enabled synchronous and asynchronous
interactions. Although thiskind of approach has been criticized
for being too generic [15], it isuseful to capture the contribution
of different enabling functions[70], and it was adopted in other
studies on interactivity aswell (eg, [53,71-73]).
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Figure2. Attrition flow from theinitia recruitment phase. G1 = static-only study group; G2 = interactive-only study group; G3 = full application study
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M easurements

Each construct of the eHealth intervention effect model was
translated into operational measures. The assessments were
conducted using standardized online questionnaires. The
guestionnaireswere pretested for face and content validity with
two focus groups, with 4 health professionals and 4 patients
respectively. The measures used in the study were as follows.
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Demographic Characteristics

Demographics in the questionnaires included age, gender, and
level of education. We used age as an exogenous covariate in
the model analysis, since it can discriminate other focal
constructs (eg, level of pain varies with age). Gender was
measured but was not controlled for, since the large majority
of FMS patients are female and our sample reflected this[74].

Knowledge

K nowledge was measured following the approach of critical or
integrative models of health literacy. Thus, we assessed
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knowledge with 10 multiple choice questions adapted from the
Mayo Clinic website relating to FMS symptoms, etiology,
treatments, and management. Each answer was coded 1 when
correct and O when incorrect. The final measure of knowledge
was obtained by amean score calculation of the 10 items, with
atheoretical rangefrom 0 (no correct responses) to 1 (all correct
responses).

Empowerment

Empowerment was measured according to the scale proposed
by Spreitzer [75] but adapted to the FM S domain. Thismeasure
reflects the multidimensionality of the construct of
empowerment, which isacombination of meaning, competence,
self-determination, and impact. Each one of the subdimensions
is treated as a latent construct with three observed indicators.
Each indicator was measured on a 7-point Likert scale.

Health Outcomes

Health outcomes were measured with the FIQ [64,65] in its
Italian version [76]. The FIQ is a validated questionnaire that
consists of 20 indicators to assess patients’ disability to carry
out everyday activities, patients' intensity of pain, and the
interference of FMS with patients’ sleep and emotional state.
The FIQ provides a single score ranging from 0 to 100, where
ahigher scoreindicates agreater impact of FM S on the patient.
For this reason, it should be considered a measure of negative
health outcomes. According to Bennett [65], the average FMS
patient scores about 50. Because of the high theoretical variance
of this measure compared with the others’, we transformed the
FIQ raw score on a 0-10 scale and used the result as a single
manifest indicator throughout the analyses.

Additional Covariates

The number of years since the first diagnosis was measured as
a single additional covariate. By doing so, it is possible to
control for potentia differences that are due to the illness
experience accumulated over time.

In addition to this set of self-report measures, we operationalized
functional interactivity by delivering different versions of
ONESELF to the three groups of patients, as explained above.

http://www.jmir.org/2012/4/e105/
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Analyses

The main analyses were conducted using structural equation
modeling techniques[77]. SPSSAMOS 18 (IBM Corporation,
Somers, NY, USA) was used for the analyses. Specifically, we
examined the effect of interactivity on knowledge, meaning,
competence, self-determination, and impact. Because of the
relatively small sample size, it was not advisable to run a test
on amodel including the five focal dependent variables at the
same time. Thus, a structural equation model reflecting an
analysis of covariance for the anaysis of change was
implemented and tested five times, varying the five focal
dependent variables. Additionally, to determine whether a
mediating effect existed, we ran an analysis of variance with
the fibromyalgia impact as dependent variable and study
condition as factor.

The model accounts for autoregressive effects of the focal
dependent variables (knowledge and the four empowerment
dimensions) at time 1 on the same variable at time 2, aswell as
outcomes at time 1 on outcomes at time 2. This strategy allows
controlling for pretest scores and adjustment for measurement
errors. To reduce sampling error, we included age and years
since first diagnosis in the model as additional covariates, as
well as the initial score on heath outcomes. The main
endogenous variable was the patients assessment of
fibromyalgiaimpact.

Results

Sample Characteristicsand Application Usage

The sample included 165 patients with FMS. Age ranged from
271072 (mean 49.93, SD 9.93) years. Most patientswerefemale
(157, 95.2% women; 8, 4.8% men). The modal educational
level was high school (63.6%); 43 (26.1%) had a lower
educational level and 17 (10.3%), ahigher. Themeantime since
first diagnosiswas 5.7 (SD 4.8) years. At baseline, the average
FIQ score was 5.98 (SD 1.82). Table 1 presents descriptive
sample characteristics.

Table 2 reports the mean values of the relevant constructs of
the model, as measured at pretest (T1) and posttest (T2).
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Table 1. Descriptive sample characteristics.
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Categorical or dichotomous variable Range n %
Gender, n (%)
Female 157 95.2%
Mae 8 4.8%
Level of education, n (%)
None 4 2.4%
Elementary school 9 5.5%
Middle school 30 18.2%
High school 105 63.6%
University 17 10.3%
Continuous variables, mean (SD) Mean SD
Age (years) 27-72 49.93 9.93
Years sincefirst diagnosis 040 5.7 4.8
Health outcomes (FIQ? at baseline 0.73-9.07 5.98 1.82

@Fibromyalgia Impact Questionnaire, score transformed on a scale of 0 to 10.

Table 2. Descriptive statistics (mean, SD) for experimental measures for study groups 1-3 at time 1 (pretest) and time 2 (posttest)2.

Variable name Timel Time 2

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

(n=55) (n=55) (n=55) (n=50) (n=51) (n=50)
Health outcomes 5.9(1.7) 6.1(1.7) 5.9(1.8) 5.9(17) 6.0 (1.5) 5.8(1.8)
Knowledge 6.1(1.8) 5.6 (1.9) 5.9 (1.6) 6.4 (19) 6.1(17) 6.4 (1.6)
Meaning-1 6.3 (1.4) 6.4(1.3) 6.5 (0.9) 6.6 (0.8) 6.3(1.3) 6.4 (1.0)
Meaning-2 6.0 (1.6) 6.1(1.2) 5.9 (1.5) 6.2 (13) 6.1(13) 5.8 (15)
Meaning-3 6.3(1.2) 6.2(1.2) 6.2 (1.2) 6.4 (1.0) 6.3 (1.0) 5.9 (1.4)
Competence-1 5.3(1.6) 5.1(1.8) 52(1.7) 5.6 (1.4) 55 (1.4) 53(1.7)
Competence-2 45(1.8) 4.4(2.0) 4.6(1.9) 5.0 (1.6) 48(1.8) 48(1.9)
Competence-3 53(1.8) 5.0(1.9) 571.3) 53(1.4) 49(1.5) 55 (1.4)
Self-determination-1 43(19) 42(1.9) 4.6 (2.0) 47(1.7) 4.9(1.6) 5.1(1.8)
Self-determination-2 35(2.3) 35(1.9) 42(2.2) 3.7(1.9) 4.1(2.0) 45 (2.0)
Self-determination-3 4.0(2.3) 4.0(1.9) 4.1 (2.0) 4.1(2.0) 45(1.9) 45(2.0)
Impact-1 4.4(2.0) 4.4(1.9) 42(2.2) 5.3 (1.4) 5.1(1.7) 4.8(1.8)
Impact-2 35(1.8) 3.6(2.0) 3.8(2.1) 42(1.7) 45(1.7) 42(1.8)
Impact-3 3.7(2.0) 43(2.0) 4.0(1.9) 45(1.8) 5.0 (1.5) 41(1.9)

4Three items compose each empowerment construct.

Regarding usage of the application, the mean number of visits
as recorded by a log file analyzer was 13.27 (SD 6.68). The
mean time spend on the website was 4.8 (SD 3.2) minutes per
visit. Table 3 reports some usage data related to the main
features implemented in the experimental conditions. Given
that these figures suggest that the application was not used very
often, in apreliminary phase of the analysis, we introduced the
number of visits and the time spent on the application as
potential moderators of the relationships implied by the
theoretical model. For the sake of brevity, we cannot report the
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whole preliminary evaluation, but the main result was that, at
the observed level of usage, we found no significant moderating
effect. Although this result does not exclude the presence of a
trend (ie, that running the study for a longer period would
generate significant interaction effects), it suggests that usage
of the application had no strong influence on the relationships
investigated in the present analysis. It must be acknowledged,
however, that the scant usage of the system may understate the
results of the present analysis. Under the assumption that more
frequent usage should lead to larger effects, the differential
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impact of some features that were seldom used (eg, the chat
room) might stay covered. We accounted for thisin the power

Table 3. Usage data (mean, SD) across experimental conditions.

Camerini & Schulz

and effect size considerations that are detailed in Multimedia
Appendix 1[78-82].

Variable Group 1 Group 2 Group 3
Time per visit (minutes) 4.2(10.2) 4.8(16.4) 5.4 (13.2)
Number of visitsto library 8.13(3.5) NA? 7.6 (35)
Number of visitsto virtual gymnasium 9.0(3.1) NA 10.2 (0.6)
Number of visits to testimonials 12.9 (2.5) NA 114 (1.2)
Number of visits to Web forum NA 10.5(22.1) 85(8.1)
Number of visits to chat room NA 21(13) 1.8(4.3

@Not applicable.

Testing Hypotheses

Our hypotheses detailed the role of knowledge and patient
empowerment as mediating variables of apossible effect of the
availability of interactive elements in an eHealth intervention.
Results on the differences between the three study groups
indicate no significant differencein fibromyalgiaimpact (F, 145
= 0.824, P = .44). This means that the two groups who were
offered interactive elements did not benefit more from the
website than the group offered only static elements. The absence
of a difference renders the question of mediating variables
obsolete. However, we did compute the model (and report it
here) to determine at what stage the hypothesized relationships
failed to emerge.

http://www.jmir.org/2012/4/e105/

Thefollowing five steps address one of thefivefocal dependent
variables (knowledge, and the four dimensions of
empowerment). Each section first reports the results of the
effects of one of the focal dependent variables on the
endogenous variable, health outcomes (operationalized as patient
assessment of fibromyalgiaimpact), and then the effects of the
main independent variable on thefocal dependent variable. This
means that hypotheses 1 and 6 are treated in one step, as are
hypotheses 2 and 7, 3 and 8, an so on. To make the presentation
clearer, we summarize the results in Figure 3. All five models
areavailablein Multimedia Appendix 2, Multimedia Appendix
3, Multimedia Appendix 4, Multimedia Appendix 5, and
Multimedia Appendix 6. The five steps do not mention the
autoregressive effects of the focal dependent variables at time
1 on time 2 and the endogenous variable at time 1 on time 2.
All these effects were highly significant.
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Figure 3. Overall model results. G1 = static-only study group; G2 = interactive-only study group; G3 = full application study group. Standardized

coefficients are in parentheses (see Multimedia Appendix 2-7 for details).

Knowledge

Glvs G2-.01 P=.54
G1vs G3-.02 P=.38
G2vs G3-.00 P=.79

G1vs G2 .07 P=.50
G1vs G3.21 P=.02
G2vs G3 .14 P= .14

G1lvs G2-.09 P=.71
G1vs G3.09 P=.39
G2vs G3.18 P= .24

T

G1vsG2-33P=.10
G1vsG3-.18 P=.36
G2vs G3 .14 P= .48

Self-
determination

Interactivity

GlvsG2-.04 P=.54
GlvsG3-.10 P=.11
G2vs G3.15 P=.03

The Role of Knowledge

As predicted by the hypothesized model (hypothesis 6),
knowledge at posttest significantly predicted health outcomes
at posttest. On average, for every 1 unit that knowledge
increased, negative health outcomes were predicted to decrease
by 1.3 units, everything else being equal. We further
hypothesized that interactivity enabled in the application
increases patients’ knowledge (hypothesis 1). Thisresult should
reflect asignificant difference between groups 2 and 3 (higher
score) and group 1 (lower score). Despite the significant effect
of knowledge on patient assessment of fibromyalgia impact,
interactivity did not have any impact on knowledge, as the
absence of significant differences between the study groups
testifies. Given thisresult, hypothesis 1 was not confirmed.

The Role of Meaning

Aspredicted by the hypothesized model (hypothesis7), meaning
at posttest significantly predicted assessment of impact at
posttest. On average, for every 1 unit that meaning increased,
negative assessments were predicted to decrease by 0.49 units,
everything else being equal. We further hypothesized that
interactivity enabled in the application should increase the
patients meaning score (hypothesis 2). There should be a

http://www.jmir.org/2012/4/e105/

-.49 (-.20) P <.001

Competence

-1.30 (-.12) P=.02

Health

-14 (-10) P= .08 o

-.06 (-.05) P=.40

-3.4 (-.25) P <.001

significant difference between the groups with (higher score)
and without (lower score) interactivity. The only direct effect
of functiona interactivity on meaning can be observed in the
significant difference between group 1 (ie, patients provided
with the static version of the tool) and group 3 (ie, patients
provided with the full-fledged application). However, the
direction of the effect is not in as expected. Patients who had
access to both static and interactive elements on the site scored
significantly lower in meaning than did people with the static
version only. Therefore, hypothesis 2 was not supported.

The Role of Competence

Contrary to the eHealth effect model prediction (hypothesis 8),
competence at posttest did not significantly predict patient
assessment of fibromyalgia impact at posttest. We aso
hypothesized that the interactivity enabled in the application
should increase the patients’ competence score (hypothesis 3).
However, interactivity did not have any such impact on
competence, astestified by the absence of significant differences
between the study groups. Given this result, hypothesis 3 was
not confirmed.
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The Role of Self-deter mination

Contrary to the eHedth effect model prediction,
self-determination at posttest did not significantly predict patient
assessment of fibromyalgiaimpact at posttest. Thus, hypothesis
9 was not supported. We also hypothesized that theinteractivity
enabled in the application should increase the patients
self-determination score (hypothesis 4). No significant direct
effect of functional interactivity was observed, as indicated by
the absence of significant differences between the study groups.
Therefore, hypothesis 4 was not confirmed.

The Role of Impact

In accordance with the eHedth effect model prediction
(hypothesis 10), impact at posttest significantly predicted health
outcomes at posttest. The impact of the syndrome as perceived
by the patient appears to make the largest difference in health
outcomes. From this experimental data, we observed that for
every 1 unit impact score increased, negative health outcomes
were predicted to decrease on average by 3.4 units (or aquarter
of a standard deviation), which is indeed a relevant finding.
Given this result, hypothesis 10 was confirmed. We also
hypothesized that the interactivity enabled in the application
should increase the patients’ impact score (hypothesis 5). This
result should reflect a significant difference between groups 2
and 3 (higher scores) and group 1 (lower score). The only
significant difference, though, was found between groups 2 and
3. Patients provided with the interactive-only application (group
2) scored significantly higher on impact than did patients who
had accessto both the interactive and the static el ements (group
3). Hypothesis 5, consequently, was not confirmed.

Although not of primary relevance in this analysis, it is also
interesting that the number of years that patients had FMS
influenced their impact score. On average, for every 1 additional
year of illness experience, the patients impact score was
predicted to decrease by 0.04 units. The total effect of years of
illness experience on health outcomes was 0.07, meaning that
an additional year of FM S on average increased negative health
outcomes by 0.07 units, and did so by decreasing the impact
that patients perceived the syndrome to have on them. In other
words, the lower a patient's experienced control over the
syndrome (impact score), the worse the health outcomes score
will be.

Discussion

In summary, the presence of interactive elementsin our eHealth
intervention did not affect knowledge, did not affect patient
empowerment in the expected direction (but reduced the
empowerment dimension of meaning), and did not improve the
health outcome of perceived fibromyalgia impact. In contrast
to other studies, oursdid not find beneficial effects of functional
interactivity. However, knowledge and two dimensions of
empowerment (meaning and self-determination) did affect health
outcomes. Overall, the experimental findings suggest that only
some of the hypothesized relationships held true (see Figure 3
and Multimedia Appendix 7).

The strongest relationships concern the effects of knowledge,
meaning, and impact on health outcomes. These results show
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that cognition and empowerment, at least in some of its
dimensions, are strong predictors of health outcomes, and
eHealth applications should try to target and enhance these
individual characteristics.

The relationships between functional interactivity and
knowledge, empowerment, and health outcomes was not
supported. Indeed, functional interactivity had an impact on
two empowerment dimensions (meaning and impact), but in
both casesthe effect wasnot in linewith the origina predictions.
Inall cases, patients provided with the less complete version of
the eHealth application reported higher scores on these
dimensions of empowerment than did those exposed to the full
application. Thisunexpected result may be dueto the possibility
that viewing static information helped individuals in group 1
make more sense of their condition than did a combination of
static and interactive features. An alternative explanation isthat
patients provided with the full-featured application were
overloaded by the functions and this badly affected their ability
to understand their health condition.

Both unexpected results may also be unintended conseguences
of item wording. The empowerment dimension of impact was
measured with items that varied the notion of control and
influence over a person’s quality of life and health status in
general, while all items used for the other three dimensions
specifically referred to FM S. Adding interactive to static features
may have increased (or, given the other results, more likely not
affected) a sense of impact related specifically to FM S (which
was hypothesized), but at the same time reduced a sense of
general impact (whichiscloser to what was actually measured).
This highlights the general possibility that condition-specific
eHealth applications, along with their intended effects on
condition-specific empowerment, may have adverse effects on
a genera sense of empowerment. Or, in plain words. patients
who are effectively being told their condition is manageable
and controllable may get the impression that other conditions
are not. This has implications for the conceptualization and
measurement of empowerment as well as for the design of
eHealth applications.

The empowerment dimension of meaning was measured with
itemsvarying the notion of the importance of coping with FM S.
Thefinding that the scores decreased when interactive features
were added to static ones can be interpreted in two ways,
depending on how respondents may have understood the term
importance. If importance was understood as relevance, the
unexpected finding could be interpreted as an undesirable
distraction from actually important matters, caused by the
interactive elements. If, however, importance was understood
as urgency, the result could indicate a desirable effect: as
patientsimproved their ways of coping (not least by the eHealth
application), the subject of coping became less urgent to think
about. Methodologically, this would imply that the measure
used for this dimension needs to be revised.

The relationships between interactivity and knowledge,
self-determination, or competence were not confirmed.
Regarding knowledge, aplausible explanation isthat the patients
were generally knowledgeable about the condition even before
the pretest (indeed, the mean score at pretest was 0.60, SD 0.2).

JMed Internet Res 2012 | vol. 14 | iss. 4 €105 | p.70
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Because of this, the application did not make a significant
difference with regard to this construct. The same holds true
for competence, for whichinitial scorewasrelatively high across
the study groups (5.25, SD 1.7). Regarding self-determination,
at least two interpretations seem reasonable. First, while
self-determination is a construct referring to individuas
autonomy, the application was not meant to increase
independence in facing the condition, but rather to support
embeddedness within a community of patients. Second,
interactivity is only one of the factors that may contribute to
increase the overall sense of autonomy of a patient with a
chronic condition. Although it is theoreticaly reasonable to
include this dimension as part of empowerment, the specific
context of investigation may not fully reflect its relevance.
Further theoretical work is needed to expand this issue.

It is difficult to relate these results to the empirical literature,
which is scarce. Empirical studies that are concerned with
interactivity in health applications, if they exist at all, address
the effects on quite different dependent variables, such as
attitudes to and satisfaction with the application [53], efficiency
of professional learning [54], risk assessments [56], and, for
political campaign websites, amount of time spent on the site
and content recall [73]. Warnick et al [73] pointed out, quitein
line with our results, that too much interactivity can decrease
content recall. Neither empowerment nor health outcomes have,
to our knowledge, been empirically related to interactivity, and
of course the application we used has not been studied, nor has
our measure of empowerment been used, as it was devel oped
for this study. Hopeful expectations for a beneficial impact of
eHealth interactivity (eg, [10]) should be tempered unless other
empirical research supports them.

Generally, support for the mediator perspective on interactivity
effects (with knowledge and empowerment functioning as
mediators) was weak because the hypothesized effects of
interactivity on knowledge and empowerment could not be
established.

Study Limitations

Some limitations of this study should be acknowledged. In
respect to interactivity, the preferred approach mostly relied on
the functional perspective [18]. This choice allowed testing for
the different enabling functions implemented in the eHealth
intervention. However, the dimension of perceived interactivity
[15,17] may play amajor role aswell. In this study, we assumed
that the chosen functions had a different degree of interactivity
without considering whether the patients perceived this
difference. Idedlly, both functional and perceived interactivity
must be considered in an integrated and holistic model, as shown
in arecent contribution to the study of this construct [83].

The construct of knowledge was largely based on the critical
and integrative perspective on health literacy. However, the
aggregate average score provided by the knowledge test may
not fully capture its theoretical complexity. For example, in
Schulz and Nakamoto's conception, individual judgment skills
should ideally beincluded in afull measure of integrative health
literacy [26].
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Regarding our methods, an objection can be advanced for the
lack of apure control group in the study phase. Patients provided
with the static version of the application were used asabaseline,
but we did not include patients who were not exposed to the
application. This limitation was mainly linked to feasibility
issuesin reaching a sufficiently large number of FM S patients.
Inaddition, it is not uncommon to provide peoplein the control
group with some kind of neutral intervention, and thisprinciple
was applied in the study.

Implications and Future Directions

Despite theselimitations, this study provided interesting insights
into the differential effect of enabling functions implemented
in eHealth interventions, providing some evidence of theimpact
of interactivity in the health context.

Firgt, the combination of interactive and static features is not
necessarily aturnkey solution to enhance patients’ knowledge
and empowerment. For example, the presence of interactive
features did not significantly improve the individual level of
knowledge. When tested as stand-alone feature, however [84],
thelibrary of information asimplemented in ONESEL F had an
impact on patients knowledge. Given that we measured
knowledge in relation to FMS, however, this result is hardly
generalizable to other health conditions. More holistic and
comprehensive measures of individual knowledge would help
in comparing results on this construct.

A second consideration relatesto other studies[56,70,73], which
found that interactivity can enhance individua efficacy and
self-determination. The present study rejected this claim by
testing the effects of this construct on a more halistic
conceptualization of empowerment.

A third, more methodological observation is that testing
individual features separately or grouped into clusters decreases
the effect size of the overall application. The present analysis
is not suggesting that one should limit an eHealth intervention
to some functions, but rather that the choice of these features
should be theory or goa driven. This is even more important
considering that our results showed that the effect of the
full-fledged application was generally weaker than a more
focused version. It is possible that patients provided with the
more complex application needed more time before mastering
the system and theimpact was somehow delayed. A longitudinal
evaluation may provide further insights into this hypothesis.
Indeed, the stability of acertain effect israrely tested in eHealth
studies [85]. This is partly due to the costs associated with
longitudinal evaluations and partly linked to the high level of
attrition [82] between pretest and posttest.

At the time of writing this paper, research on hedth
communication and the Internet is rapidly evolving. While the
debate on the theories and constructs that must be considered
in the design and evaluation of eHealth applicationsis lively,
several efforts are being made to define standard proceduresto
conduct and report empirical studies on eHealth interventions
[86]. In line with the scientific debate around eHealth, an
underlying theme reappeared throughout this work: the need to
integrate a theory-driven approach into eHealth research. The
model of eHealth effects defined and tested in this study is a
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first step on this route, but is far from complete, especially as
themode! did not hold. Future directions of this endeavor should
focus on adapting, complementing, and refining the model and
its evaluation. The constructs included in the model of eHealth
effects posited some limitations at the theoretical level. For
example, the construct of interactivity should be refined to
include both functional and perceived perspectives. Although
Rafaeli and Ariel [15] argued that interactivity is primarily a
subjective construct, exclusion of interactivity at the functional
level would not provide any insight into the mechanisms that
occur within eHealth applications. A more integrative
perspective such asthe onerecently proposed by Yoo [83], who
combined medium and audience interactivity, is preferable and
should be pursued to refine the model.

Along the same lines, while the general validity of the model
of empowerment as proposed by Thomas and Velthouse [40]
and Spreitzer [ 75] was assessed in the health care setting, other
models of empowerment (eg, [87]) might be considered and
integrated to devel op an improved measure of this construct.

In general terms, a model should be as predictive and
explanatory as it is parsimonious. Without overexpanding the
eHealth effectsmodel, there are some constructs that should be
considered for its improvement.

The first two of these constructs relate to the literacy and
knowledge dimensions. According to Schulz and Nakamoto
[26], the construct of judgment skills as the ability to integrate

Camerini & Schulz

procedural and declarative knowledgeinto one's own experience
should be included in the model to complement the construct
of knowledge. Before integrating the judgment dimension,
however, further effort should be put into translating it into
operational measures. Additionaly, the construct of media
literacy [88] can further improve the cognitive component of
the model. Rosenbaum and colleagues [89] defined media
literacy as the understanding of the influences that occur
between the media, producers, and users. Thus, media literacy
can be considered a mediator between exposure to a certain
medium and its effects on opinions and behavior. As such,
together with health literacy, it can make a significant difference
in the effects of eHealth interventions.

Eventually, an important construct that should be included in
themodel iscomputer self-efficacy, or one’s confidencein using
a computer and gaining benefits from it [90,91]. Studies on
eHealth often have generalizability issues because the reference
population iscomposed of peoplewho areimplicitly considered
skilled in using a computer. The CONSORT-EHEALTH
guidelines for conducting research on eHealth stress the need
to avoid this assumption and urge systematically testing
individuals' ability and confidence in using technology [86].
The construct of computer self-efficacy and its measurement
can serve to control for this aspect, while providing further
insights into the mechanisms that determine the effectiveness
of eHealth interventions.
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Abstract

Background: Self-monitoring isakey behavior change mechanism associated with sustained health behavior change. Although
Web-based interventions can offer user-friendly approaches for self-monitoring, engagement with these tools is suboptimal.
Increased use could encourage, promote, and sustain behavior change.

Objective: To determine whether email prompts or email plus telephone prompts increase self-monitoring of behaviors on a
website created for amultiple cancer risk reduction program.

Methods: We recruited and enrolled participants (N = 100) in a Web-based intervention during a primary care well visit at an
urban primary care health center. The frequency of daily self-monitoring was tracked on the study website. Participants who
tracked at least one behavior 3 or more times during week 1 were classified as meeting the tracking threshold and were assigned
to the observation-only group (OO, n = 14). This group was followed but did not receive prompts. Participants who did not meet
the threshold during week 1 were randomly assigned to one of 2 prompting conditions. automated assistance (AA, n = 36) or
automated assistance + calls (AAC, n =50). During prompting periods (weeks 2-3), participantsin the AA and AAC conditions
received daily automated emails that encouraged tracking and two tailored self-monitoring reports (end of week 2, end of week
3) that provided feedback on tracking frequency. Individuals in the AAC condition also received two technical assistance calls
from trained study staff. Frequency of self-monitoring was tracked from week 2 through week 17.

Results: Self-monitoring ratesincreased in both intervention conditions during prompting and declined when prompting ceased.
Over the 16 weeks of observation, there was asignificant between-group differencein the percentage who met the self-monitoring
threshold each week, with better maintenance inthe AAC thanin the AA condition (P <.001). Self-monitoring rates were greater
in the OO group than in either the AA or AAC condition (P < .001).

Conclusions: Prompting can increase self-monitoring rates. The decrease in self-monitoring after the promoting period suggests
that additional reminder prompts would be useful. The use of technical assistance calls appeared to have a greater effect in
promoting self-monitoring at a therapeutic threshold than email reminders and the tailored self-monitoring reports alone.

Trial Registration: ClinicalTrials.gov NCT01415492; http://clinicaltrials.gov/ct2/show/NCT01415492 (Archived by WebCite
at http://www.webcitation.org/68L OXOMe2)
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Introduction

Self-monitoring of behaviors and health measures such as diet,
smoking, physical activity, and weight isakey behavior change
mechanism. Adherenceto self-monitoring regimensis associated
with greater behavior change [1-6], weight loss [5,7-10], and
long-term maintenance of weight loss[11,12]. However, amajor
challenge has been initiating and maintaining use of
self-monitoring tools. Prior to the widespread availability of
personal computers and mobile devices, most self-monitoring
was done with paper and pencil. Technology offers excellent
potential for increasing the ease and engagement of
self-monitoring.

Participants in Web-based interventions who self-monitored
their weight or physical activity, or both, have been shown to
have greater success than those who do not [5,13,14]. However,
the use of self-monitoring tools has been suboptimal. For
example, in aWeb-based worksite behavior changeintervention,
only 11% of participants (41/378 participants) used the
self-monitoring tools[15]. Limited use and attrition are concerns
in Web-based intervention studies requiring participant
enrollment [16,17], asmany of theseinterventions are designed
for multiplevisitsand consistent use. Previous research suggests
that email or telephone prompts may promote website use
[15,18-20].

Despite its importance, there is limited information about the
frequency of self-monitoring in Web-based interventions. This
may be because process data are seldom reported [14,21].
Nonetheless, the current literature indicates that self-monitoring
ratesin Web-based interventionsarelow [14,22]. An evaluation
of the HealthPartners 10,000 Steps online program, which
included six promotional activities, found that although 74%
of participants tracked their behavior at least once, only 9%
tracked their stepsweekly throughout the 21-week intervention
[23]. Notably higher rates of self-monitoring have been reported
in interventions that included in-person meetings with study
staff or group sessions, or both [5,18,24,25], but the costs
associated with in-person meetings substantially reduce the
possibility of theintervention being sustained. Thus, the purpose
of this study was to examine the feasibility of implementing a
prompting intervention in a Web-based health promotion
intervention.

Methods

Healthy Directions 2

The prompting study (hereafter referred to as substudy)
described in this paper was a substudy of Healthy Directions 2,
a randomized controlled trial of a multiple risk factor cancer
prevention intervention conducted in two urban primary care
health centerslocated in metropolitan Boston, USA. In Healthy
Directions 2, patients from 33 participating providers were
recruited and randomly assigned to study arms at the provider

http://www.jmir.org/2012/4/e96/

level. Enrollment digibility included being a health center
patient, being 18+ years of age, having a scheduled well visit
or chronic disease management appointment, and being ableto
read English. Patients were indligible if they had undergone
cancer treatment in the previous year or had a diagnosis of
dementia, blindness, neurodegenerative disease, or psychiatric
illness (including substance abuse, psychosis, or schizophrenia
in the previous 5 years).

The Healthy Directions 2 intervention targeted multiple cancer
risk factors and was designed to (1) promote physical activity,
(2) reduce red meat intake, (3) increase fruit and vegetable
consumption, (4) promote daily multivitamin use, and (5)
promote smoking cessation, as applicable. Intervention
components included an endorsement of behavior change by
the participant’s health care provider; materials delivered
through the study website or in print, based on participant
preference; intervention materials for participants’ friends and
family members; and linksto community-based resources. The
materials emphasized theimportance of consistent and continued
tracking of health behaviors. The website included a
user-friendly section where patients could self-monitor all
targeted behaviors at once. Although daily self-monitoring was
encouraged, the website allowed participants to enter data for
the day they logged into the website and for the 2 days prior.
After entering data, participants received immediate feedback
in the form of graphs and descriptive text. Participants could
also view their data over time, to assess overall progress.
Intervention materials were available via the Web or as a print
packet. When joining the study, each participant randomly
assigned to the intervention received a bottle of multivitamins,
a pedometer, intervention materials or logon information for
the study website, and aUS $5 gift card. The Healthy Directions
2 study was approved by the institutional review board at
Harvard Vanguard Medical Associates.

Recruitment

After completing recruitment for the parent study, we recruited
an additional 100 participants for the substudy. This substudy
was separate from the parent study. Eligibility requirements
were the same as those for the parent study, plus the following
additional criteria: (1) having an email address, (2) having the
ability to access the Internet daily, and (3) being willing to
receive the Healthy Directions 2 intervention viathe Web only.

Recruitment for both the parent study and the substudy wasthe
same. Eligible patients were sent an introductory letter that
outlined the study and let them know that they may be
approached and invited to join the study at their upcoming
appointment. At check-in, study staff met the patient and
verbally introduced the study, and interested individuals
provided written informed consent and completed a
self-administered baseline survey.

During recruitment for the substudy, eligible participants were
made aware that they may receive an additional intervention
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that would include emails and possibly two technical assistance
calls. After completing the survey, each substudy participant
received a bottle of multivitamins, a pedometer, login
information for the study website, and a US $5 gift card for
completing the survey. Recruitment for the substudy waslimited
to one site (8 providers) and took place in March 2010. As

Figure 1. Flow of participants through the substudy.
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Figure 1 shows, 224 people were approached to join the
substudy, 28 were indligible, and 100 enrolled (96 declined;
response rate: 51%). The substudy was approved by the
ingtitutional review board at Harvard Vanguard Medical
Associates.

Age-eligible patients approached
at well visit/chronic disease
management appointment (n = 224)

Excluded:
- 28 ineligible due to lack

of regular Internet
- 96 refused

:

Participants enrolled (n = 100)

v

Days 1-7: participants track
behavior on study website

Met self-monitoring thresheld
(tracking 1+ behaviors at least 3
times) during week 1 (n= 14)

Did not meet self-monitoring threshold during
week 1 (n= 86)

l

Randomization
) 4 X
Observation-only (00) group Automated assistance (AA) Automated assistance + calls
(n=14) prompting condition (AAC) prompting condition
(n=36) (n=50)
Prompting intervention weeks 2 and 3
Y h h J

Self-monitoring rates recorded weeks 2-17

Prompting Conditions

We set a minimum threshold of self-monitoring at least one
behavior 3 or more times per week [13]. Participants who met
this threshold during week 1 did not receive prompts
(observation-only group [OO]; n = 14) but were followed
throughout the study as a comparison group with the two
prompting conditions. Participants who did not meet the
self-monitoring threshold during week 1 were randomly
assigned, based on primary care physician, following the
randomization scheme of the parent study to receive one of 2
prompting interventions: automated assistance (AA) or
automated assistance + calls (AAC). Participants were actively

http://www.jmir.org/2012/4/e96/
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prompted during weeks 2 and 3, and frequency of
self-monitoring was tracked from week 2 through week 17.

Automated Assistance

Participants assigned to the AA condition (n = 36) received 2
weeks of daily emails during the prompting period (weeks 2
and 3) that encouraged them to track their behaviors via the
study website. Email messages changed daily and included a
brief message about the benefits of self-monitoring and a
hyperlink to the study website. Participants could choose to
respond directly to the email with their tracking information
instead of logging into the website; study staff uploaded emailed
self-monitoring data to the study website. Participants also
received two tailored self-monitoring reports: the first at the
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end of week 2 and the second at the end of week 3. Reports
provided feedback to the individual about his or her frequency
of tracking for each of the behaviors during the previous week.
The reports mirrored the self-monitoring graphs available on
the website; we hoped that seeing the graphs would encourage
individual s who had not self-monitored to visit the website and
track their behaviors. Reports were viewed as part of the
prompting intervention. If participants did not self-monitor,
their reports reiterated the information on the benefits of
self-monitoring that was included on the daily emails and
encouraged self-monitoring viathe study website.

Automated Assistance + Calls

Participants randomly assigned to the AAC condition (n = 50)
were sent the emails and tailored self-monitoring reports,
detailed above, and received two technical assistance calls. The
first call was made at the end of the first week of prompting
(week 2) and the second call took place at the end of the second
week of prompting (week 3). The cals, conducted by atrained
health coach, were designed to be brief (less than 5 minutes)
and focused on troubleshooting technical questions (eg, trouble
logging in or how to self-monitor on the website).

M easures

Tracking Measures

We created two categories of tracking measures. The first,
self-monitoring measures, focused on the frequency of
monitoring. We created the second, threshold measures, to
examine the minimum weekly therapeutic threshold of
self-monitoring 3 or more times per week. We used multiple
measures to attempt to fully capture participants’ interaction
with monitoring.

Self-monitoring M easures

We determined the total number of self-monitoring events (range
0-112). We then determined the total number of weeks during
which participants self-monitored at least once (range 0-16),
the greatest number of continuous weeks in which participants
self-monitored (range 0-16), and the frequency with which
participants self-monitored each week (range 0-7).

Threshold Measures

Using the frequency of self-monitoring each week, we
determined whether participants met the weekly threshold each
week (yes or no), total number of weeks during which
participants met the threshold (range 0-16), and the greatest
number of continuous weeks in which participants met the
threshold (range 0-16).

Demographic Measures

The baseline survey included items to assess race, Latino
ethnicity, marital status, frequency of Internet use, comfort level
in using computers, and participants financial situation by
asking participants to rate the “money situation” in their
household (comfortable with extras, enough but no extras, have
to cut back, and can’'t make ends meet). Age, sex, and primary

http://www.jmir.org/2012/4/e96/

Greaney et a

care provider was determined by data obtained from
participants’ electronic medical records.

Behavioral Variables

All behaviors were assessed using validated measures [26-28].
The outcomes were dichotomized as to whether the participant
met the recommendation for that specific behavior (75+ minutes
of vigorous or 150+ minutes of moderate physical activity/week;
3 or fewer servings of red meat/week; 5+ servings of fruitsand
vegetables/day; a multivitamin 6-7 times/week; and not
smoking).

Analysis

We obtained descriptive statistics for key variables (using SAS
version 9.1; SASIngtitute, Cary, NC, USA). We used chi-sguare
statistics and analysis of variance to assess differences in
demographics and in meeting the behavioral recommendations
between those who met and those who did not meet the weekly
self-monitoring threshold of tracking at |east one behavior 3 or
more times during week 1 (OO vs AA and AAC). We used
analyses of variance to assess differences between the three
groups (OO, AA, and AAC) and the self-monitoring variables
and the threshold variables.

To examine the impact of the prompting conditions from
baseline through the prompting period, we tested a series of 2
(group: prompting conditions) x 3 (time: weeks 1-3)
repeated-measures models. Separate model swere used for each
dependent variable (eg, self-monitored each week, met weekly
threshold of tracking at least one behavior 3 or more times/week,
or frequency of self-monitoring each week). We used binomial
repeated-measures models for the dichotomous outcomes and
general liner models for the continuous outcomes. The models
were specified with a within-group factor of time and a
between-group factor of prompting condition. We conducted
similar analyses to examine the impact of the prompting
conditions over the 16 observational weeks. We then included
the OO group in the analyses and conducted repeated-measures
models with 3 (group: OO, AA, and AAC) x 16 (time: weeks
2-17) and post hoc teststo explore any differences between the
groups.

Results

Participants

The sample (N = 100) was 53% (53/100) male, with a mean
age of 45.6 years, and was racially and ethnically diverse, with
37% (37/100) of the sample being black and 8% (8/100) being
Latino or Latina. Most participants were college graduates
(70/100, 70%) and reported frequent Internet use (see Table 1).
Demographic or behavioral variablesdid not differ between the
OO0 group and the combined AA and AAC conditions. Among
participants in the AAC condition, 80% (40/50 participants)
completed call 1 and 70% (35/50 participants) completed call
2. Intotal, 6 participants required technical assistance (needed
auser name or password, had emails going to their spam filter,
or were not sure what to do).
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Table 1. Demographic characteristics of the study sample (N = 100).

Greaney et a

Characteristic Data
Age (years)

Mean (SD) 45.6 (14.9)

Range 21-84
Race/ethnicity, n (%) 2

White 52 (52%)

Hispanic 8 (8%)

Black 37 (37%)

Other 3(3%)
Sex, n (%) 2

Male 53 (53%)

Female 47 (47%)
Education, n (%) 2

High school diplomaor less 5 (5%)

Some college 24 (24%)

College graduate or more 70 (70%)
Married, n (%) 63 (63%)
Self-rated health status, n (%) 2

Fair/poor 7 (7%)

Good 44 (44%)

Excellent/very good 47 (47%)
Household financial situation, n (%) 2

Comfortable, with some extras 49 (49%)

Enough, but no extras 32 (32%)

Have to cut back 15 (15%)

Cannot make ends meet 4 (4%)
Frequency of Internet use (/week), n (%) &

once 5 (5%)

2-4 times 14 (14%)

5+ times 80 (80%)
Comfort level using a computer, n (%) 2

Very uncomfortable/uncomfortable 7 (7%)

Comfortable/very comfortable 91 (91%)

@Due to missing values, percentages may not total 100%.

Self-Monitoring Rates

Overall, 99.92% of participantswho self-monitored, regardless
of prompting condition and frequency of self-monitoring,
tracked all four (nonsmokers) or five (smokers) of the targeted
behaviors each time that they self-monitored (1219 of 1220
timestracked). In addition, during 76.8% (205/267) of the weeks
when participants self-monitored at least once, they met the
weekly threshold for self-monitoring during that week (tracking

http://www.jmir.org/2012/4/e96/
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1 or more behaviors 3 or more times). In al conditions,
self-monitoring rates decreased over time.

Self-Monitoring in the Observation-Only Group

The OO group consisted of study participants who met the
weekly self-monitoring threshold (tracking 1 or more behaviors
3 or more times) during week 1 and therefore did not receive
prompts. Within this group, some self-monitoring occurred in
100% of the observational weeks.
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Figure 2 showsthe percentage of participantswithin each group
(OO0, AA, and AAC) who self-monitored at least once during
a week. As seen, the OO group had a greater percentage of
people self-monitoring at least once per week than either the
AA or AAC group. However, self-monitoring ratesfor al groups
declined over time.

Figure 3 showsthe percentage of participantswithin each group
(OO, AA, and AAC) who met the self-monitoring threshold

Greaney et a

during aweek. As shown, between 21% (3/14) and 86% (12/14)
of participants in the OO group met the threshold each week.
The OO group had agreater percentage of participantswho met
the self-monitoring threshold each week than either the AA or
AAC group. Self-monitoring in the OO group dropped most
precipitously during thefirst 6 weeks; rates then stabilized, with
around 30%-40% of this group continuing to track in the
remaining weeks and aslightly smaller percentage meeting the
weekly threshold.

Figure2. Percentage of participants, by group, self-monitoring 1 or more times per week (N = 100). The prompting intervention occurred during weeks
2 and 3. AA = automated assistance group, AAC = automated assistance + calls group, OO = observation-only group.
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Figure 3. Percentage of participants, by group, meeting the self-monitoring threshold by week (N = 100). The prompting intervention occurred during
weeks 2 and 3. The weekly threshold for self-monitoring was defined as tracking 1 or more behaviors 3 or more times during aweek. AA = automated
assistance group, AAC = automated assistance + calls group, OO = observation-only group.
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Impact of the Prompting I nterventions

During the Prompting Period

Time had a within-group effect on whether self-monitoring
occurred each week (P < .001), on whether the threshold was
met each week (P = .006), and on frequency of self-monitoring
each week (P < .001). The between-group differences and
group-by-time interactions were not significant.

Over the Cour se of the Observation Period

The repeated-measures models examining  whether
self-monitoring occurred each week revealed a within-group
effect for time (P < .001) but not a between-group effect. The
analyses examining whether the threshold was met each week
revealed awithin-group effect (P < .001) and a between-group
effect (P = .009). The AA condition was less likely than the
AAC condition to meet the threshold each week (odds ratio
0.27, 95% confidence interval 0.09-0.72). The group-by-time
interaction was not significant. The analyses examining
frequency of self-monitoring each week determined that there
was a within-group effect (P < .001) but not a between-group
effect.

In the AAC condition, there were more weeks when people
self-monitored their behaviors at least once than in the AA
condition (16/16, 100% vs 10/16, 63% weeks, Figure 2).
Similarly, inthe AAC condition at |east one participant met the
weekly threshold during a greater number of weeksthan in the
AA condition (16/16, 100% vs 6/16, 31% weeks, Figure 3). In
addition, therewas asignificant difference betweenthe AA and
AAC conditions in the mean number of weeks during which
participants met the threshold (AAC: mean 1.8, SD 3.9 weeks,
AA: mean 0.4, SD 0.8 weeks; P = .04). There were, however,
no significant differences between the two prompting conditions
in the self-monitoring variables (frequency of self-monitoring,
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RenderX

total number of weeks self-monitored, and greatest number of
continuous weeks self-monitored) or in the greatest number of
continuous weeks when the participants met the threshold.

Differences Between the OO and the Prompting
Conditions

The results of the repeated-measures models and post hoc
analyses examining the three self-monitoring outcomes
determined that the OO group was significantly different from
both of the prompting conditions on all outcomes (P < .001),
with results favoring the OO group.

Response to Email Prompts

Only a small percentage of participants (9/86, 10%) replied to
the tracking reminder emails with their tracking information,
but of those who responded, 67% (6/9) replied multiple times.

Discussion

Consistent and continued self-monitoring is an instrumental
strategy for initiating and maintaining behavior change
[1-5,7-12], and technology provides a platform that enables
participantsto receiveimmediate, tail ored feedback. Data show
that 78.3% of the US population have access to the Internet
[29], and that the use of Web-based interventionsisincreasing
[17]. The Internet and Web-based interventions provide the
opportunity to develop and implement behavior change
interventionsthat actively promote self-monitoring. Nonetheless,
self-monitoring rates remain low, and the potentia for
Web-based self-monitoring has not yet been realized,
particularly in interventions that do not include in-person
interaction with study staff (eg, health coaches). Providing
assistance or prompts to encourage self-monitoring could be a
key strategy leading to consistent and sustained self-monitoring
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[4,18]. Testing and developing sustainable strategies to initiate
self-monitoring and to support consistent tracking iswarranted.

The purpose of this study was to examine the effect of two
limited prompting interventions on increasing participants’ use
of self-monitoring tools available on the study website. In this
study, participants who did not meet the self-monitoring
threshold of tracking at least one behavior 3 or more times
during the first week of the study were enrolled in one of two
prompting conditions. Both prompting conditions yielded a
modest but significant increase in self-monitoring each week
(yes vs no), meeting the weekly threshold (yes vs no), and
frequency of self-monitoring/week during the prompting period.
After prompting ceased, self-monitoring rates decreased in both
prompting conditions. Although the significant within-group
effect remained throughout the observation period, theincreased
self-monitoring during the prompting period coupled with the
subsequent decline suggest that reminder emails can increase
prompting, but that additional subsequent email reminders may
be useful to help sustain thisincrease. Future research is needed
to examine the effectiveness for different prompting intervals
[30].

Over the course of the study, agreater percentage of participants
in AAC, the group that received technical assistance calls, met
the weekly self-monitoring threshold, suggesting that brief
contact, even in the context of technical assistance calls, may
be beneficial for promoting and sustaining tracking. Thislimited
contact with study staff may have increased motivation to track
by removing technical barriers, or simply served as a gentle
push to self-monitor. In total, 80% of participantsin the AAC
condition completed call 1, and 70% completed call 2; higher
completion rates may have resulted in the AAC prompting
intervention having agreater impact on self-monitoring. Future
research is needed to explore the nature of interactions with
staff that prompt higher levels of engagement (modality,
frequency, content, etc), and whether a more explicit focus on
enhancing motivation to track may yield greater self-monitoring.

Over the course of the study, the OO group had the highest rates
of self-monitoring each week. However, even with thisgroup’s
strong start, their self-monitoring during weeks 3-5 declined
precipitously, suggesting that this may be a critical time to
intervene. Beginning with week 4, when prompting ended,
self-monitoring rates decreased in both the AA and AAC groups.
This general across-the-board attrition is similar to those seen
in other studies[31,32] and is of concern.

It is noteworthy that participants who self-monitored chose to
track multiple behaviors simultaneously 99.9% of thetime. This
is encouraging and suggests that tracking multiple behaviorsis
not burdensome. The willingness to track multiple behaviors
in this study may have been due, in part, to the beta testing of
the website that was conducted to inform auser-friendly design.
Thewebsite was specifically structured so that all tracking could
be completed on one page, thus making it easy to track all
behaviors at the same time. In addition, it is striking that in
76.8% (205/267) of the weekswhen parti cipants self-monitored
they met the threshold for that week, suggesting that specific
strategies could be helpful for individuals who are willing to
self-monitor but do not reach a weekly therapeutic threshold.
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The response rate to the tracking emails was low. It is possible
that participants who were motivated to track simply logged in
to the website and recorded their self-monitoring data
themsel ves without assistance. It also could be that participants
found it difficult to respond to the email s because of the timing
of the sent messages (ie, unable to respond to the email during
the workday). One Web-based study found that participants
who actively responded to emails had agreater increase in fruit
and vegetable intake than did participants who did not reply to
emails[20].

Most often tracking has been limited to pencil and paper. Burke
and colleagues reported that participants found self-monitoring
via a personal digital assistant to be more socially acceptable
than monitoring in paper logs [30]. The Healthy Directions 2
website was designed to be accessed via a computer, and if
accessed via a smart phone, the user was required to login and
would need to use the zoom capacity to clearly read text and
enter self-monitoring data. Future Web-based interventions may
want to consider ways that smart phones and other electronic
devices can be used to allow participants to easily enter
self-monitoring data that are uploaded to the study website.

Study limitations include a modest sample size; a largely
well-educated sample, which may limit generalizability; and
the lack of a nonprompting control group that included only
participants who did not self-monitor during the first week of
the study. Study strengths include having a diverse racial and
ethnic sample and a design that allowed comparison with a
group aready motivated to record their behavior.

It would be helpful if interventionsthat include self-monitoring
provided information about these rates or used consistent
definitions of self-monitoring. But, to date, the literature has
not provided either, making it difficult to compare adherence
across studies[33]. In addition, research is needed to understand
what external factors or personal attributes and characteristics
motivate initial self-monitoring without prompting. Better
understanding and use of these elements in interventions could
be used to improve participation by less self-motivated
populations. A 2009 literature review on the use of promptsin
behavior change interventions concluded that tailoring of
periodic prompts through regular contact with a counselor was
associated with positive behavior change [29]. It may be that
prompting interventions, including the prompting strategy, the
frequency of contact, and the content of the message, should be
individually tailored based on individual characteristics and
behaviors that are assessed at baseline and throughout the
intervention period. This will be an important area for future
research.

The 2010 US Affordable Care Act emphasizes prevention and
engaging patients as active participants in their heath care
[34,35]. Encouraging self-monitoring could play an important
role in this effort, and comparing different prompting
intervention to determine the most effective intervention is
important. The use of technology-based tools that include
feedback on progress and goals could make self-monitoring
more accessible. However, little information is available about
factors associated with  self-monitoring, particularly
self-monitoring conducted via personal computers and mobile
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devises, and lessisknown about best practices of using prompts  to help individuals initiate and develop a strong foundation of
to increase self-monitoring. Research is needed to understand  self-monitoring and to maintain their motivation to continue
what mechanisms can be used to increase use of self-monitoring  tracking over long periods of time.

tools to therapeutic levels. Different strategies may be needed

Acknowledgments

We thank Harvard Vanguard Medical Associates for the opportunity to conduct our research in their clinical sites. Thiswork was
supported by NIH grants RO1 CA 123228 and 1K 05 CA124415. We also would like to thank the study participants and the Healthy
Directions 2 staff: Louisa Bloomstein, Joanne Chin, Lindsay ElShazly, Kristie Usher, and Va Varner.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Consort EHealth Checklist V1.6 [36].

[PDE File (Adobe PDF File), 2MB - jmir_v14i4e96_appl.pdf ]

References

1. Bowen D, Raczynski J, GeorgeV, Feng Z, Fouad M. Therole of participation in the women's health trial: feasibility study
in minority populations. Prev Med 2000 Nov;31(5):474-480. [doi: 10.1006/pmed.2000.0731] [Medline: 11071827]

2. Tinker LF, Rosal MC, Young AF, Perri MG, Patterson RE, Van Horn L, et al. Predictors of dietary change and maintenance
in the Women's Health Initiative Dietary Modification Trial. JAm Diet Assoc 2007 Jul;107(7):1155-1166. [doi:
10.1016/j.jada.2007.04.010] [Medline: 17604744]

3. Aittasalo M, Miilunpalo S, Kukkonen-HarjulaK, Pasanen M. A randomized intervention of physical activity promotion
and patient self-monitoring in primary health care. Prev Med 2006 Jan;42(1):40-46. [doi: 10.1016/j.ypmed.2005.10.003]
[Medline: 16297442]

4.  Ferrier S, Blanchard CM, VallisM, Giacomantonio N. Behavioural interventionsto increase the physical activity of cardiac
patients: areview. Eur J Cardiovasc Prev Rehabil 2011 Feb;18(1):15-32. [doi: 10.1097/HJR.00013e32833ace0e] [Medline:
20502341]

5. Conroy MB, Yang K, Elci OU, Gabriel KR, Styn MA, Wang J, et a. Physical activity self-monitoring and weight loss:
6-month results of the SMART trial. Med Sci Sports Exerc 2011 Aug;43(8):1568-1574. [doi:

10.1249/M SS.0b013e3182009395] [Medline: 21200337]

6. CarelsRA, Darby LA, Rydin S, Douglass OM, CacciapagliaHM, O'Brien WH. The relationship between self-monitoring,
outcome expectancies, difficulties with eating and exercise, and physical activity and weight loss treatment outcomes. Ann
Behav Med 2005 Dec;30(3):182-190. [doi: 10.1207/s15324796abm3003 2] [Medline: 16336069]

7.  Boutelle KN, Kirschenbaum DS. Further support for consistent self-monitoring as avital component of successful weight
control. Obes Res 1998 May;6(3):219-224. [Medline: 9618126]

8.  BurkeLE, Conroy MB, Sereika SM, Elci OU, Styn MA, Acharya SD, et a. The effect of electronic self-monitoring on
weight loss and dietary intake: arandomized behavioral weight losstrial. Obesity (Silver Spring) 2011 Feb;19(2):338-344
[FREE Full text] [doi: 10.1038/0by.2010.208] [Medline: 20847736]

9.  Wing RR, Hamman RF, Bray GA, Delahanty L, Edelstein SL, Hill JO, Diabetes Prevention Program Research Group.
Achieving weight and activity goals among diabetes prevention program lifestyle participants. Obes Res 2004
Sep;12(9):1426-1434. [doi: 10.1038/0by.2004.179] [Medline: 15483207]

10. VanWormer JJ, Martinez AM, Martinson BC, Crain AL, Benson GA, Cosentino DL, et a. Self-weighing promotes weight
loss for obese adults. Am J Prev Med 2009 Jan;36(1):70-73. [doi: 10.1016/j.amepre.2008.09.022] [Medline: 18976879]

11. Butryn ML, Phelan S, Hill JO, Wing RR. Consistent self-monitoring of weight: akey component of successful weight loss
maintenance. Obesity (Silver Spring) 2007 Dec;15(12):3091-3096 [ FREE Full text] [doi: 10.1038/0by.2007.368] [Medline:
18198319]

12.  Vanwormer JJ, French SA, PereiraMA, Welsh EM. Theimpact of regular self-weighing on weight management: asystematic
literature review. Int JBehav Nutr Phys Act 2008;5:54 [FREE Full text] [doi: 10.1186/1479-5868-5-54] [Medline: 18983667]

13. Bennett GG, Herring SJ, Puleo E, Stein EK, Emmons KM, Gillman MW. Web-based weight lossin primary care: a
randomized controlled trial. Obesity (Silver Spring) 2010 Feb;18(2):308-313 [FREE Full text] [doi: 10.1038/0by.2009.242]
[Medline: 19696764]

14. Morgan PJ, Lubans DR, Collins CE, Warren JM, Callister R. 12-month outcomes and process evaluation of the SHED-IT
RCT: an internet-based weight |oss program targeting men. Obesity (Silver Spring) 2011 Jan;19(1):142-151 [FREE Full
text] [doi: 10.1038/0by.2010.119] [Medline: 20523304]

http://www.jmir.org/2012/4/e96/ JMed Internet Res 2012 | val. 14 | iss. 4 |€96 | p.85
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v14i4e96_app1.pdf&filename=60bbb4442899196eb2fa0e3ae0d838b4.pdf
https://jmir.org/api/download?alt_name=jmir_v14i4e96_app1.pdf&filename=60bbb4442899196eb2fa0e3ae0d838b4.pdf
http://dx.doi.org/10.1006/pmed.2000.0731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11071827&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2007.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17604744&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2005.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16297442&dopt=Abstract
http://dx.doi.org/10.1097/HJR.0b013e32833ace0e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20502341&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0b013e31820b9395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21200337&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm3003_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16336069&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9618126&dopt=Abstract
http://dx.doi.org/10.1038/oby.2010.208
http://dx.doi.org/10.1038/oby.2010.208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20847736&dopt=Abstract
http://dx.doi.org/10.1038/oby.2004.179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15483207&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2008.09.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18976879&dopt=Abstract
http://dx.doi.org/10.1038/oby.2007.368
http://dx.doi.org/10.1038/oby.2007.368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18198319&dopt=Abstract
http://www.ijbnpa.org/content/5//54
http://dx.doi.org/10.1186/1479-5868-5-54
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18983667&dopt=Abstract
http://dx.doi.org/10.1038/oby.2009.242
http://dx.doi.org/10.1038/oby.2009.242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19696764&dopt=Abstract
http://dx.doi.org/10.1038/oby.2010.119
http://dx.doi.org/10.1038/oby.2010.119
http://dx.doi.org/10.1038/oby.2010.119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20523304&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Greaney et d

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Robroek SJ, Brouwer W, Lindeboom D, Oenema A, Burdorf A. Demographic, behavioral, and psychosocial correlates of
using the website component of aworksite physical activity and healthy nutrition promotion program: alongitudinal study.
JMed Internet Res 2010;12(3):e44 [EREE Full text] [doi: 10.2196/jmir.1402] [Medline: 20921001]

Neve M, Morgan PJ, Jones PR, Collins CE. Effectiveness of web-based interventions in achieving weight loss and weight
loss maintenancein overweight and obese adults: a systematic review with meta-analysis. Obes Rev 2010 Apr;11(4):306-321.
[doi: 10.1111/j.1467-789X.2009.00646.x] [Medline: 19754633]

Bennett GG, Glasgow RE. The delivery of public health interventions via the Internet: actualizing their potential. Annu
Rev Public Health 2009;30:273-292. [doi: 10.1146/annurev.publhealth.031308.100235] [Medline: 19296777]

Stevens VJ, Funk KL, Brantley PJ, Erlinger TP, Myers VH, Champagne CM, et al. Design and implementation of an
interactive website to support long-term maintenance of weight loss. J Med Internet Res 2008;10(1):el [FREE Full text]
[doi: 10.2196/jmir.931] [Medline: 18244892]

Verheijden MW, Jans MP, Hildebrandt VH, Hopman-Rock M. Rates and determinants of repeated participationin a
web-based behavior change program for healthy body weight and healthy lifestyle. JMed Internet Res 2007;9(1):el [FREE
Full text] [doi: 10.2196/jmir.9.1.e1] [Medline: 17478410]

Woodall WG, Buller DB, Saba L, Zimmerman D, Waters E, Hines JM, et al. Effect of emailed messages on return use of
anutrition education website and subsequent changes in dietary behavior. J Med Internet Res 2007;9(3):€27 [EREE Full
text] [doi: 10.2196/jmir.9.3.€27] [Medline: 17942389]

Oakley CB, Bomba AK, Knight KB, Byrd SH. Evaluation of menus planned in Mississippi child-care centers participating
inthe Child and Adult Care Food Program. JAm Diet Assoc 1995 Jul;95(7):765-768. [doi: 10.1016/S0002-8223(95)00213-8]
[Medline: 7797806]

Harvey-Berino J, Pintauro S, Buzzell P, Gold EC. Effect of internet support on the long-term maintenance of weight |oss.
Obes Res 2004 Feb;12(2):320-329. [doi: 10.1038/0by.2004.40] [Medline: 14981225]

Speck RM, Hill RK, Pronk NP, Becker MP, Schmitz KH. Assessment and outcomes of HealthPartners 10,000 Steps program
in an academic work site. Health Promot Pract 2010 Sep;11(5):741-750. [doi: 10.1177/1524839908330745] [Medline:
19182264]

Funk KL, Stevens VJ, Appel LJ, Bauck A, Brantley PJ, Champagne CM, et a. Associations of internet website use with
weight changein along-term weight loss maintenance program. JMed Internet Res 2010;12(3):€29 [ FREE Full text] [doi:
10.2196/jmir.1504] [Medline: 20663751]

Webber KH, Tate DF, Michael Bowling J. A randomized comparison of two motivationally enhanced Internet behavioral
weight loss programs. Behav Res Ther 2008 Sep;46(9):1090-1095. [doi: 10.1016/j.brat.2008.06.008] [Medline: 18675402]
Estabrooks PA, Bradshaw M, Dzewaltowski DA, Smith-Ray RL. Determining the impact of Walk Kansas: applying a
team-building approach to community physical activity promotion. Ann Behav Med 2008 Aug;36(1):1-12. [doi:
10.1007/s12160-008-9040-0] [Medline: 18607666]

Subar AF, Heimendinger J, Patterson BH, Krebs-Smith SM, Pivonka E, Kessler R. Fruit and vegetable intake in the United
States: the baseline survey of the Five A Day for Better Health Program. Am JHealth Promot 1995;9(5):352-360. [Medline:
10150767]

Emmons KM, Stoddard AM, Fletcher R, Gutheil C, Suarez EG, Lobb R, et al. Cancer prevention among working class,
multiethnic adults: results of the healthy directions-health centers study. Am J Public Health 2005 Jul;95(7):1200-1205.
[doi: 10.2105/AJPH.2004.038695] [Medline: 15933240]

Internet World Stats. Miniwatts Marketing Group. 2012 Feb 08. United States of America URL: http://www.

internetworl dstats.com/america.htm [accessed 2012-06-20] [WebCite Cache ID 68ZHSWSiw]

Burke LE, Styn MA, Glanz K, Ewing LJ, Elci OU, Conroy MB, et al. SMART trial: A randomized clinical trial of
self-monitoring in behavioral weight management-design and baselinefindings. Contemp Clin Trials 2009 Nov;30(6):540-551.
[doi: 10.1016/j.cct.2009.07.003] [Medline: 19665588]

CarelsRA, Young KM, Coit C, Clayton AM, Spencer A, Hobbs M. Can following the caloric restriction recommendations
from the Dietary Guidelines for Americans help individuals lose weight? Eat Behav 2008 Aug;9(3):328-335. [doi:
10.1016/j.eatbeh.2007.12.003] [Medline: 18549992]

Wing RR, Tate DF, Gorin AA, Raynor HA, Fava JL. A self-regulation program for maintenance of weight loss. N Engl J
Med 2006 Oct 12;355(15):1563-1571 [FREE Full text] [doi: 10.1056/NEJM 0a061883] [Medline: 17035649]

Burke LE, Wang J, Sevick MA. Self-monitoring in weight loss: a systematic review of the literature. JAm Diet Assoc 2011
Jan;111(1):92-102. [doi: 10.1016/j.jada.2010.10.008] [Medline: 21185970]

Honoré PA, Wright D, Berwick DM, Clancy CM, Lee P, Nowinski J, et al. Creating aframework for getting quality into
the public health system. Health Aff (Millwood) 2011 Apr;30(4):737-745. [doi: 10.1377/hlthaff.2011.0129] [Medline:
21471496]

Koh HK, SebeliusK G. Promoting prevention through the Affordable Care Act. N Engl JMed 2010 Sep 30;363(14):1296-1299
[FREE Full text] [doi: 10.1056/NEJM p1008560] [Medline: 20879876]

Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. JMed Internet Res 2011;13(4):e126 [FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

http://www.jmir.org/2012/4/e96/ JMed Internet Res 2012 | val. 14 | iss. 4 |€96 | p.86

(page number not for citation purposes)


http://www.jmir.org/2010/3/e44/
http://dx.doi.org/10.2196/jmir.1402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20921001&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2009.00646.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754633&dopt=Abstract
http://dx.doi.org/10.1146/annurev.publhealth.031308.100235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19296777&dopt=Abstract
http://www.jmir.org/2008/1/e1/
http://dx.doi.org/10.2196/jmir.931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18244892&dopt=Abstract
http://www.jmir.org/2007/1/e1/
http://www.jmir.org/2007/1/e1/
http://dx.doi.org/10.2196/jmir.9.1.e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17478410&dopt=Abstract
http://www.jmir.org/2007/3/e27/
http://www.jmir.org/2007/3/e27/
http://dx.doi.org/10.2196/jmir.9.3.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17942389&dopt=Abstract
http://dx.doi.org/10.1016/S0002-8223(95)00213-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7797806&dopt=Abstract
http://dx.doi.org/10.1038/oby.2004.40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14981225&dopt=Abstract
http://dx.doi.org/10.1177/1524839908330745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19182264&dopt=Abstract
http://www.jmir.org/2010/3/e29/
http://dx.doi.org/10.2196/jmir.1504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20663751&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2008.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18675402&dopt=Abstract
http://dx.doi.org/10.1007/s12160-008-9040-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18607666&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10150767&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2004.038695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15933240&dopt=Abstract
http://www.internetworldstats.com/america.htm
http://www.internetworldstats.com/america.htm
http://www.webcitation.org/68ZHSWSiw
http://dx.doi.org/10.1016/j.cct.2009.07.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19665588&dopt=Abstract
http://dx.doi.org/10.1016/j.eatbeh.2007.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18549992&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa061883
http://dx.doi.org/10.1056/NEJMoa061883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17035649&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2010.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185970&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2011.0129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21471496&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1008560
http://dx.doi.org/10.1056/NEJMp1008560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20879876&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Greaney et d

Abbreviations

AA: automated assistance group
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Edited by G Eysenbach; submitted 03.11.11; peer-reviewed by J Whiteley; comments to author 15.01.12; revised version received
30.01.12; accepted 29.04.12; published 27.07.12.

Please cite as:

Greaney ML, Sprunck-Harrild K, Bennett GG, Puleo E, Haines J, Viswanath KV, Emmons KM

Use of Email and Telephone Prompts to Increase Self-Monitoring in a Web-Based Intervention: Randomized Controlled Trial
J Med Internet Res 2012;14(4): €96

URL: http://www.jmir.org/2012/4/e96/

doi:10.2196/jmir.1981
PMID: 22842775

©Mary L Greaney, Kim Sprunck-Harrild, Gary G Bennett, Elaine Puleo, Jess Haines, K Vish Viswanath, Karen M Emmons.
Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 27.07.2012. Thisisan open-access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal
of Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2012/4/e96/ JMed Internet Res 2012 | val. 14 | iss. 4 [e96 | p.87
(page number not for citation purposes)

RenderX


http://www.jmir.org/2012/4/e96/
http://dx.doi.org/10.2196/jmir.1981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22842775&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Elfeddali et al

Original Paper

Preventing Smoking Relapse via Web-Based Computer-Tailored
Feedback: A Randomized Controlled Trial

Iman Elfeddali: Catherine Bolman?, PhD; Math J.J.M Candel®, PhD; Reinout W Wiers®, PhD; Hein de Vriest

1Department of Health Promotion, School for Public Health and Primary Care (Caphri), Maastricht University, Maastricht, Netherlands
2Department of Psychology, Open University of the Netherlands, Heerlen, Netherlands

3Department of Methodology and Statistics, School for Public Health and Primary Care (Caphri), Maastricht University, Maastricht, Netherlands
4Department of Developmental Psychology, University of Amsterdam, Amsterdam, Netherlands

Corresponding Author:

Iman Elfeddali

Department of Health Promotion

School for Public Health and Primary Care (Caphri)
Maastricht University

PO Box 616

Maastricht, 6200 MD

Netherlands

Phone: 31 433882436

Fax: 314336 71 032

Email: iman.elfeddali @maastrichtuniversity.nl

Abstract

Background: Web-based computer-tailored approaches have the potential to be successful in supporting smoking cessation.
However, the potential effects of such approaches for relapse prevention and the value of incorporating action planning strategies
to effectively prevent smoking rel apse have not been fully explored. The Stay Quit for You (SQ4U) study compared two Web-based
computer-tailored smoking relapse prevention programs with different types of planning strategies versus a control group.

Objectives: To assess the efficacy of two Web-based computer-tailored programs in preventing smoking relapse compared
with a control group. The action planning (AP) program provided tailored feedback at baseline and invited respondents to do 6
preparatory and coping planning assignments (the first 3 assignments prior to quit date and the final 3 assignments after quit
date). The action planning plus (AP+) program was an extended version of the AP program that also provided tailored feedback
at 11 time points after the quit attempt. Respondentsin the control group only filled out questionnaires. The study also assessed
possible dose—response rel ationships between abstinence and adherence to the programs.

Methods: The study was a randomized controlled trial with three conditions: the control group, the AP program, and the AP+
program. Respondents were daily smokers (N = 2031), aged 18 to 65 years, who were motivated and willing to quit smoking
within 1 month. The primary outcome was self-reported continued abstinence 12 months after baseline. Logistic regression
analyses were conducted using three samples: (1) all respondents as randomly assigned, (2) a modified sample that excluded
respondents who did not make a quit attempt in conformance with the program protocol, and (3) a minimum dose sample that
also excluded respondentswho did not adhereto at least one of the intervention elements. Observed case analyses and conservative
analyses were conducted.

Results: Inthe observed case analysis of the randomized sample, abstinence rates were 22% (45/202) in the control group versus
33% (63/190) in the AP program and 31% (53/174) in the AP+ program. The AP program (odds ratio 1.95, P = .005) and the
AP+ program (oddsratio 1.61, P = .049) were significantly more effective than the control condition. Abstinence rates and effects
differed per sample. Finally, the results suggest a dose—response relationship between abstinence and the number of program
elements completed by the respondents.

Conclusion: Despitethedifferencesin results caused by the variation in our analysis approaches, we can conclude that Web-based
computer-tailored programs combined with planning strategy assignments and feedback after the quit attempt can be effective
in preventing relapse 12 months after baseline. However, adherence to the intervention seems critical for effectiveness. Finaly,
our results also suggest that more research is needed to assess the optimum intervention dose.
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Introduction

Smoking relapse rates can be extremely high (up to 90% in the
first 3 months), and only 3%-5% of quitters maintain their quit
attempt for 6 months or longer [1]. The role of risk factors for
relapse (eg, low self-efficacy, the expectation of negative
outcomes from quitting, negative affect, stress, and physical
dependence) isquitewell documented (seefor examples[2-6]).
However, a Cochrane review concluded that current smoking
relapse prevention programs are not effective [7]. This
ineffectiveness, combined with the alarming relapse rates,
underlines the need for new, effective smoking relapse
prevention strategies and programs. One potential explanation
for these programs’ lack of effectivenessisthat quitters are not
fully prepared for their cessation attempt and lack sufficient
coping strategiesto maintain their attempts successfully [8-10].

Adding action planning components to programs may be a
promising strategy for improving smoking relapse prevention
programs [8-12]. Planning strategies are already incorporated
into many face-to-face and telephone smoking cessation
counseling sessions (eg, smoking cessation courses provided
by the Dutch Foundation for a Smoke-free Future in the
Netherlands) [13]. Furthermore, the role of action planning
strategies is acknowledged by integrative social cognitive
models, such as the Integrated Change (I-Change) Model
[14,15]. The I-Change Mode distinguishes between two
essential planning components: (1) preparatory plansasactions
designed to prepare for the behavior change, and (2) coping
plans as actions designed to maintain the new behavior by
coping with challenging or difficult situations. Yet, asfar aswe
know, these planning strategies have received little emphasis
in Web-based prevention programs.

The Internet has proven to be a promising delivery mode for
health-promoting and lifestyle-changing interventions (for
instance, [12,16-18]). Since 91% of Dutch households have
accesstotheInternet, it could potentially be used to reach large
numbers of people [19]. Additionally, interactive, personalized
Internet-based delivery modes, such as computer tailoring, have
already demonstrated their potential to support smoking
cessation [12,20-23]. These highly personalized approachesare
assessment based and adapt their messages to the needs of the
respondent [24,25]. Compared with nontailored messages,
tailored messages are evaluated more positively, attract more
attention, and are more likely to be read [12,16,24,26].
Computer-tailored health programs have shown to be promising
tools for promoting healthy behavior in general [27-32] and
smoking cessation specifically [12,20-23], with multiple
tailoring moments being more effective than a single tailoring
moment [32-34]. Few computer-tailored programs have
explicitly targeted smoking relapse (see Borland et a [35] for

http://www.jmir.org/2012/4/e109/

an example). In line with earlier studies [31,33,34], Borland's
study also indicated the surplus value of multiple tailoring
moments and suggested a dose-response relationship between
the number of feedback letters and smoking abstinence.
Moreover, no studies have assessed the effects of using planning
strategies in combination with multiple tailored feedback time
points after the quit attempt.

In sum, the main goal of the Stay Quit for You (SQ4U) study
was to assess the efficacy of two relapse prevention programs:
(1) an action planning (AP) program that provided tailored
feedback based on the baseline questionnaire and 6 preparatory
and coping planning assignments, and (2) an action planning
plus (AP+) program that extended the AP program by providing
tailored feedback at 11 time points after the quit date. The
efficacy of the programs was compared with that of a control
group (with no intervention). Moreover, we aimed to assess
possible dose—response relationships between abstinence and
adherence to the number of program elements. First, we
expected both programs to be more effective than the control
condition in fostering continued abstinence 12 months after the
start of the study (hypothesis 1). We expected the AP+ program
to be the most effective. Moreover, we expected to find a
dose-response relationship between continued abstinence and
intervention dose (hypothesis 2). Finally, we will provide an
overview of the respondents’ program evaluations.

Methods

Ethics approval was obtained from the Medica Ethics
Committee of Maastricht Academic Hospital and Maastricht
University (MEC 08-3-003; NL21414.068.08). The study is
registered with the Dutch Trial Register (NTR1892).

Respondents and Recruitment

We recruited smokers by placing ads in local newspapers,
distributing 10,000 flyersin the city of Maastricht, and placing
online ads on the websites of national health funds, a national
news page, and the Dutch Foundation for a Smoke-free Future.
The ads referred the respondents to our research website for
moreinformation. All datawere gathered viathe Web and there
was no face-to-face contact between respondents and the study
team. A software program randomly assigned a total of 2681
respondents to one of the three conditions using a simple
randomization type (see design below). The enrollment and
inclusion of respondentsis presented in Figure 1. Respondents
were eligible for participation when they met the baseline
inclusion criteria (aged 1865 years, smoked daily, willing to
set aquit date within 1 month, and motivated to quit smoking)
and agreed with the informed consent. The fina sample
consisted of 2031 respondents, of whom 566 (27.98%)
responded to the 12-month follow-up measurement.
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Figure 1. Enroliment and inclusion of respondents. NA = not applicable. & All respondents as randomly assigned, b modified sample excluding
respondents who indicated after their quit date as well as at follow-up that they did not make a quit attempt during the study and respondents who quit

too close to follow-up (see Analyses section in the Methods), © minimum dose sample additionally excluding respondents who did not adhereto at least
one intervention element.

Registered for paricipation (M= 2697)

Fandomly assignedto ane ofthe three conditions in= 26813
NMote: 16 respondehnts were excibded fromihe saimpie becausae they alao paticipated inone of

the othey programs
Contral AP program AP+ program
{n=g888) (n= 858 {n=895)

Excluded (total): 252 (28.4%)
-Motmeeting haseline criteria: 63
-Moguitdate (baseline); 113
-Inconsistentanswers 14
-Bugincontrol program: 57

Excluded (otal): 200 (22.3%)
-Motmeeting baseline criteria: 94
- Mo quit date (haseline): 96
-Inconsistent answers 9

Excluded (total); 198 (22.1%)
-Mot meeting baseline criteria:83
-Modate (haseling): 102
-lnconsistent answers13

Sample 1?. 636

Sample 17 638

Sample 1 697

Additional exclusion criteria
-Mo quit attermpt; 94
-Mointervention elements: MA.

Additional exclusior criteria
-Moquit attempt: TA
-Mointervention elements: 177

Additional exclusion criteria
-t quitattempt: 49
-Maintervention elements: 311

Sample 2 542 Sample 2: 622 Sample 2. 648
Sample 35542 Sample 3445 Sample 3. 337

[ [ [

Lostto follovw-up Lostto fallow-up Lostto followe-up
Sample1: 434 (68.2%) Sample 1508 (72.8%) Sample1:523(75.0%)
Sample 2: 408 (75.3%) Sample 2. 480 (77.2%) Sample 2. 506 (78.1%)
Sample 3: 408 (75.3%) Sample 3: 315 (70.8%) Sample 3212 (62.9%)

[ [ [
Analyzed Analyzed Analyzed
Sample1: 202 (31.8%) Sample 1180 (27 2%) Sample1:174 (25.0%)
Sample 2:134 (24 79%) Sample 2:142 (22 8%) Sample 2:142 (21 8%)
Sample 3:134 (24 7%} Sample 2:130 {29 2%} Sample 312537 .1%)

Fizure 1: Enrollment and inchis ionof respomderds. A = not applicahle. © A1l respood ents as randcoly assigned, " modified s anple exchiding

res pond ents who indicated aftertheir quit-d ate as well as at folloarap that they d1d not make a quit-attenpt dunng the s tndy and respond ents wio
quitted too close to folloarup(see Analyses section in the Methods ), - minirmimdose s anple ad diirnally exchiding respord ents wrho did not
adheze to atleas tore intervertion element.
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Design and Procedure

The SQ4U study was a randomized controlled study with a
control condition and two experimental conditions. Respondents
registered via the research website and made their own login
account (each time they were invited for participation they
received this account in the invitation mail). After registration,
respondents were randomly assigned to one of the three
programs outlined in the Introduction. Respondents in the
intervention groups were invited by email or text message
(optional) to perform intervention tasks (eg, filling out a
planning assignment). The same procedure was used to invite
al respondents for the 12-month follow-up measurement.
Reminder emails were sent when respondents did not respond
to the follow-up measurement, which asked them to report on
their smoking behavior using self-assessed questionnaires.
Respondents who reported that they were abstinent were asked
to take biochemical validation tests (see below). Respondents
who completed al parts of their assigned SQ4U variant
(including those in the control group) were eligibleto win 1 of
20 prizes of €250. A more detailed description of the
development, design, study course, biochemical validation, and
intervention elements can be found elsewhere [36].

Biochemical Validation

We used cotinine assessments to validate reports of abstinence
in a subsample (n = 70) of the respondents. This verified the
nonsmoking status self-reported by respondents at the 12-month
follow-up measurement. Only 1 (1%) respondent showed
positive cotinine results and admitted to having smoked. Another
respondent admitted to smoking when invited for biochemical
validation. The smoking status for these 2 (3%) respondents
was changed to relapse.

Intervention Materials

Baseline Computer-Tailored Feedback Before the Quit
Attempt (AP and AP+ programs)

Feedback focused on respondents’ perceptions of smoking and
quitting and was based on previously tested effective computer
tailoring programs that used the I-Change Model [12,20]. The
feedback was intended to increase the respondents’ motivation
to quit smoking and to prepare them for the period after the quit
attempt. It targeted the pros and cons of not smoking and
relapses, provided tips to enhance or increase self-efficacy,
offered suggestionsfor dealing with social influences, explained
the importance of preparatory planning, and gave ideas for
preparing for the quit attempt and dealing with stress.

Planning Strategy Assignments Before and After the
Quit Attempt (AP and AP+ programs)

Since planning assignments have proven to be promising
strategies to foster cessation and prevent relapse, the SQ4U
programs incorporated assignments designed to motivate
respondents to use these strategies to make a quit attempt (first
3 assignments, prior to quit date) and to prevent relapse (final
3 assignments, after quit date). Two assignments focused on
making and carrying out preparatory plans, 2 more assignments
addressed coping planning. Finally, 1 assignment focused on a
specific coping plan (making an emergency plan for coping in
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case of alapse) and 1 assignment required making a specific
preparatory plan (planning areward for abstaining from smoking
for sometime).

Tailored Feedback After the Quit Attempt (AP+ program

only)

Studies that use ecological momentary assessments to gain
in-depth, day-to-day information on the process of quitting have
noted that low self-efficacy and negative affect preceded lapsing
[37-40]. Therefore, we targeted self-efficacy, recovery
self-efficacy, and negative affect in the feedback moments after
the quit attempt. We also included feedback about the level of
planning. Each measurement after the quit attempt targeted two
of the four concepts mentioned. Tailored feedback about each
of the four concepts was provided daily during the first 3 days
(after the quit date), once a week during the rest of the first
month, and once every 2 weeks until the third month. The
feedback not only addressed the respondents’ present state but
was also ipsative, referring to earlier states (reporting changes
inapositive or negative direction). Finally, all feedback targeted
self-reported smoking behavior for the last three measurements
and reported the progress of maintenance or decline over those
three measurements.

Baseline Questionnaire

The following basic information was collected about each
respondent:

Demographic variables assessed age, gender, and
educational level (1 = low [no education or only primary
or primary-level vocational education], 2 = medium
[secondary or secondary-level vocational education], and
3 = high [higher education]).

Perceived stress was assessed by 5 items based on the
Perceived Stress Scale[41] and wasrated on a5-point scale
(1 = never, 5 = very often). The mean scale score was
included in the analyses (Cronbach alpha = .75).

Level of depression was measured by 10 items (eg, “I feel
anxious’) using the Center for Epidemiologic Studies
Depression scale[42]. The answerswere given on a4-point
scale (1 = never, 4 = al the time). The mean scale score
was included in the analyses (alpha = .83).

Level of dependence was assessed by 5 items (eg, thetime
when tobacco is smoked after awakening) based on an
abbreviated Fagerstrom test [43,44]. The sum score was
used in the analyses (0 = not dependent, 9 = very
dependent).

Thefollowing questions about intention and motivational factors
were based on questions used in previous studies
[9,12,20,45-47]:

0 Attitudes were measured on a 4-point scale (1 = no, 2 = yes,
abit, 3=yes, 4 =yes, alot/very) with four subscales measuring
the following: (1) pros of not smoking, expressed by 9
statements representing positive expected outcomes (eg, “not
smoking will save me money”) (alpha = .73), (2) cons of not
smoking, expressed by 9 statements representing negative
expected outcomes (eg, “not smoking will cause me more
stress’) (alpha = .71), (3) pros of relapse, expressed by 4
statements representing positive expected outcomes (eg, “relapse
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will make me feel relieved”) (apha = .82), and (4) cons of
relapse, expressed by 6 statements representing negative
expected outcomes (eg, “relapse will make me feel weak”)
(alpha=.85).

0 Social support was measured by 5 items that asked about the
support received from significant others (partner, children, other
family members, friends, or colleagues) on a4-point scale (1 =
no, 2 = yes, some, 3 = yes, moderate, and 4 = yes, alot). A “not
applicable” response was coded as missing. We created an index
and used these scores in the analyses.

0 Modeling was assessed by 5 items that measured the smoking
status of the partner (yes, no, not applicable) and residential
children, parents, colleagues, and friends (all, the majority, half,
a minority, none, not applicable). The items were coded into
three category scales (—1 = not smoking, 0 = not applicable, 1
= smoking). The items were summed and formed an index that
we used in the analyses; smoking status of the partner was
included separately in the analyses.

o Sdf-efficacy was assessed by 13 items that asked whether
respondents thought they would be ableto refrain from smoking
in various smoking-related high-risk situations such as parties
(alpha = .88). Recovery self-efficacy was assessed by 7 items
that asked whether respondents thought they would be able to
resume a smoking cessation program after a lapse (eg, after a
week of abstinence) (alpha = .92). Answers were given on a
5-point scale (1 = totally disagree, 5 = totally agree) and the
mean score was used in the analyses.

0 Preparatory planning was assessed by 12 items (based on
previous studies [8,9,12,46]) asking respondents to indicate
whether they had plansto perform preparatory behaviors, such
asremoving al smoking materials, on a5-point scale (1 =totaly
disagree, 5=totally agree) (alpha=.72). The mean scale scores
were used in the analyses.

Follow-up Measurements

Continued abstinence at 12 months after baseline was the
primary outcome. In line with the definitions provided by
Hughes et a [48], we defined continued abstinence as not
smoking at all after the quit attempt. We measured it by asking
whether the respondent had smoked since the quit date.
Continued abstinence was coded as 0 = rel apse and nonsmoking
as 1 = abstinence.

Analyses

The most common approach to anayzing the effects of
interventions is to include al respondents randomly assigned
to the programs. The advantage to thisapproach isthat it reflects
the situation as it is likely to occur in practice (where low
adherence levels and not following program protocolswill also
be common). This strategy also maintains the balance between
randomly assigned groups and preserves sample sizes [49,50].
Onthe other hand, including all randomly assigned respondents
isavery conservative approach that may be susceptible to type
Il errors [49,50] and may say little about the efficacy of a
treatment, since respondents who did not receive the treatment
or did not follow the protocol are till included [49,51]. A
modified approach (which has been used more frequently inthe
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last decades [52]) seemsto be more suitable for gaining insight
into the effects of programs among those who actually followed
them. However, excluding respondents after randomization may
threaten the randomization balance and neglect the fact that
nonadherence (and even making or not making a quit attempt)
may aso be a result of the treatment [50]. Therefore, both
approaches havetheir advantages and disadvantages. To provide
acomplete overview of our results, we analyzed three samples
and report on the above-mentioned modified approach. This
resulted in three different analytic approaches with three
different samples:

-« Sample 1 is the sample as randomized, including all
respondents. Since this study focused on rel apse prevention
and therefore on continued abstinence, we also report on
smaller samples:

- Sample 2, referred to as the modified sample, excluded
respondents who indicated after their quit date as well as
at follow-up that they did not make a quit attempt, and those
who reported that they had quit less than 320 days before
thefollow-up measurement (thisis after about 2 weeks after
the first month in which they were supposed to make an
attempt). We excluded the latter group because one of the
inclusion criteriawas that respondents needed to set a quit
date within 1 month after inclusion. Including respondents
who explicitly stated that they madetheir quit attempt much
later or even too closeto the follow-up measurement would
result in differences between respondentsin the time frame
from the quit attempt to the follow-up measurement.

«  Sample3, referred to asthe minimum dose sample, excluded
respondents who did not adhere to at least one element of
the program they were assigned to (ie, did not completethe
prequit and postquit assignments) in addition to meeting
the exclusion criteriain the modified sample.

For all three samples, we conducted an observed case analysis
(only including respondents with follow-up data) and a
conservative analysis in which we assumed that participants
missing at follow-up had relapsed to smoking. We used alogistic
regression analysis to compare the efficacy of the control
condition and the SQ4U programsto foster continued smoking
abstinence after 12 months. Differences in baseline factors
(demographics, smoking-related factors, perceived stress,
depression, intention strength, social influence, attitude,
self-efficacy, recovery self-efficacy, and preparatory planning)
were assessed using chi-square tests for categorical variables
and analysis of variance for continuous variables. Attrition was
analyzed by logistic regression and included baseline factors.
To preserve power, we included only baseline factors on which
the three conditions significantly differed at baseline aswell as
the factors that significantly predicted dropout at follow-up as
covariatesin the effect analyses. Listwise deletion with regard
to missing values was used. Finally, chi-square tests were used
to assess the existence of dose-response relationships within
the SQ4U programs using the observed cases in sample 2 (the
modified sample) to conform to the methods used by Borland
et a [35].
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Results

Sample Characteristics and Attrition Check

Table 1 presents the demographic and smoking-related
characteristics at baseline and shows no significant differences
between these variables in the three conditions. The mean age
of the respondents was 41 (SD 11.80) years, and 1265 of the
2031 (62.28%) respondents were femae. On average,
respondents smoked 20 (SD 8.73) cigarettes per day, and 1887
(92.91%) had made previous attempts to quit. Furthermore, we
found no significant (P > .05) differences between the three
conditions on the baseline measurements of perceived stress,
depression, intention strength, social influence, attitude,
self-efficacy and recovery sdlf-efficacy, and preparatory

Elfeddali et &l

planning. (Table 1 shows only demographics and
smoking-related factors.)

In the control condition, 434 of 636 (68.2%) were lost to
follow-up versus 508 of 698 (72.8%) in the AP program and
523 of 697 (75.0%) in the AP+ program (Figure 1). Attrition
analysis proved that dropout was more likely among respondents
in the AP (odds ratio [OR] 1.26, P = .06) and AP+ (OR 1.44,
P =.004) programs and respondents who were younger (OR
0.98, P <.001, 95% confidence interval [Cl] 0.97-0.99), were
male (OR 1.32, P = .02, 95% Cl 1.05-1.66), had a lower
education level (OR 2.00, P = .001, 95% CI 1.33-3.00),
perceived fewer advantages to relapse (OR 0.80, P = .02, 95%
Cl 0.67-0.97), and had low levels of self-efficacy (OR 0.78, P
=.001, 95% CI 0.67-0.91).

Table 1. Means and baseline differences between the three programs in demographic and smoking-related variables.

Overdll Control AP? AP+P

Characteristic (N =2031) (n=636) (n=698) (n=697) Fva ue/)(2 P value
Female gender, n (%) 1265 (62.3%) 381 (59.9%) 442 (63.3%) 442 (63.4%) 22 .33
Age (years), mean (SD) 40.88 (11.80) 40.68 (11.81) 40.75 (11.48) 41.18 (12.12) 0.36 .70
Educational level, n (%) 6.4 A7

Low 207 (10.2%) 57 (9%) 86 (12%) 64 (9%)

Medium 1130 (55.6%) 357 (56.1%) 371 (53.2%) 402 (57.7%)

High 694 (34.2%) 222 (34.9%) 241 (34.5%) 231 (33.1%)
Cigarettes smoked per day, mean  19.85 (8.73) 19.85 (8.39) 19.89 (9.36) 19.80 (8.41) 0.02 .98
(SD)
Smoking duration (years), mean  24.81 (11.96) 24.61 (11.90) 24.79 (11.58) 25.01 (12.41) 0.19 .83
(SD)
Previous quit attempts (yes), n (%) 1887 (92.9%) 588 (92.5%) 654 (93.7%) 645 (92.5%) 1.0 .61
Nicotine dependence, mean (SD)d 4.53(2.18) 457 (2.21) 4.48(2.13) 455 (2.19) 0.26 77

aAction planning.
b Action planning plus.

€ Degrees of freedom (DF) = 2 for all except for educational level (DF = 4).

d Sum score of abbreviated Fagerstrom test (0 = not dependent, 9 = very dependent).

Abstinence Rates 12 Months After Baseline

Table 2 presents the abstinence rates for samples 1, 2, and 3
when using observed cases alone, as well as when conducting
conservative analyses and considering dropouts as relapsers.
When using the observed case analysis strategy on sample 1,
abstinence rates in the control group, the AP program, and the
AP+ program were 22%, 33%, and 31%, respectively (see Table
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2). In the sample where those who did not make a quit attempt
conforming to the study protocol were excluded (sample 2), we
found abstinence rates of 34%, 44%, and 37%, respectively.
Finally, abstinence rates among only those who adhered to at
least one of the intervention elements from the program they
were assigned to (sample 3) showed abstinence rates of 34%,
46%, and 39%, respectively.
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Table 2. 12-month abstinence rates per program for the three samples using observed and conservative analyses.
Sample Observed Conservative
n n (%) abstinent n n (%) abstinent
Total Control AP? AP+P Total Control AP AP+
1¢ 566 45 (22%) 63 (33%) 53 (31%) 2031 45 (7%) 63 (9%) 53 (8%)
2d 418 45 (34%) 63 (44%) 53 (37%) 1812 45 (8%) 63 (10%) 53 (8%)
3¢ 389 45 (34%) 60 (46%) 49 (39%) 1324 45 (8%) 60 (14%) 49 (15%)

8 Action planning.
b Action planning plus.
CIncluding all respondents as randomly assigned.

4 Modified sample excluding respondents who indicated after their quit date as well as at follow-up that they did not make a quit attempt during the
study and respondents who quit too close to follow-up (see Analyses section in the Methods).

€Minimum dose sample additionally excluding those who adhered to none of the intervention elements of their SQ4U variant.

Main Effects of the AP and AP+ Programs With
Correction for Covariates

Table 3 presents the main effects of the AP and AP+ programs
compared with the control condition, while controlling for
covariates (factors that predicted dropout according to the
attrition analysis). The table shows these findings for observed
case analyses as well as conservative analyses for sample 1
(including all respondents as randomly assigned), sample 2
(modified sample), and sample 3 (minimum dose sample). The

http://www.jmir.org/2012/4/e109/

AP program was significantly more effective in fostering
abstinence than wasthe control conditionin sample1 (OR 1.95,
P =.005), sample2 (OR 1.71, P =.04), and sample 3 (OR 1.84,
P =.02) when including observed casesonly. The AP+ program
was, however, only significant in sample 1 (OR 1.61, P =.049).
In the conservative analyses, both programs were significantly
more effective than the control condition only in sample 3 (AP:
OR1.72,P=.01; AP+: OR 1.76, P = .01). Finally, having high
levels of self-efficacy was the only consistent predictor of
continued abstinence in all these analyses.
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Table 3. Regression 12-month continued abstinence on the AP?and AP+P program in sample 1 (observed cases, n = 559; conservative analysis, n =
1974), sample 2 (observed cases, n = 412; conservative analysis, n = 1757), and sample 3 (observed cases, n = 383; conservative analysis, n = 1297).

Observed case analysis® Conservative analysi &
P P
Variable OR® 95% CIf value OR 95% Cl value
Sample 19
Gender 115 0.77-1.71 .50 91 0.64-1.29 .59
Age 101 0.99-1.03 .26 1.02 1.01-1.04 .002
Low education level (high™) 1.61 0.75-3.43 22 76 0.40-1.43 40
Pros of relapse 0.87 0.63-1.20 .39 1.00 0.76-1.32 .98
Self-efficacy 151 1.14-1.99 .004 164 1.29-2.07 <.001
AP program (control h) 1.95 1.23-3.11 .005 1.38 0.92-2.08 A2
AP+ program (control h) 161 1.00-2.60 .049 112 0.73-1.70 .61
Sample2'
Gender 112 0.73-1.73 .59 .88 0.62-1.25 48
Age 101 0.99-1.03 .28 1.03 1.01-1.04 .001
Low education level (highh) 1.69 0.73-3.95 22 71 0.37-1.34 .29
Pros of relapse 0.81 0.57-1.15 .23 1.00 0.76-1.32 .99
Self-efficacy 1.39 1.03-1.89 .03 1.62 1.28-2.06 <.001
AP program (control h) 171 1.03-2.83 .04 129 0.86-1.95 23
AP+ program (control h) 122 0.73-2.03 44 .99 0.65-1.52 .98
Sample 3 j
Gender 117 0.75-1.83 49 .87 0.61-1.26 47
Age 101 0.99-1.03 31 1.02 1.01-1.04 .005
Low education level (high™) 1.95 0.81-4.72 14 87 0.45-1.68 68
Pros of relapse 0.86 0.60-1.23 41 1.06 0.80-1.42 .68
Self-efficacy 143 1.04-1.96 .03 153 1.19-1.97 .001
AP program (control h) 1.84 1.10-3.07 .02 172 1.13-2.61 .01
AP+ program (control h) 1.36 0.80-2.29 .26 1.76 1.13-2.73 .01

aAction planning.

b Action planning plus.

¢ Sample including only respondents with follow-up data.

d Sample including missing data at follow-up as treatment failures.
€ Odds ratio.

f Confidence interval.

9Including all respondents as randomly assigned.

h Reference category.

" Modified sample excluding respondents who indicated after their quit date as well as at follow-up that they did not make a quit attempt during the
study and respondents who quit too close to follow-up (see Analyses section in the Methods).

I Minimum dose sample excluding those who did not adhere to at least one of the SQ4U elements.

in hypothesis 2, the results revealed significant relationships
between abstinence and the number of planning assignments
using linear by linear association chi-square tests (AP: X2, =
7.4,P<.007; AP+: X, = 14.7, P <.001) and feedback moments

Abstinence Rates per Program Stratified to
I ntervention Dose

Table 4 shows the 12-month continued abstinence rates per
intervention dose for the modified sample (sample 2). As posed
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(AP+: X%, = 245, P < .001) and confirmed higher abstinence
rates when more planning assignments or questionnaires after

Elfeddali et &l

the quit attempt were completed. On average, respondents in
the program groups adhered to 4 out of 6 planning assignments
and 6 out of 11 feedback questionnaires.

Table 4. 12-month continued abstinence rates stratified by the number of planning assignments and feedback moments in the modified sample (sample

2).
AP AP+P
n (%) n (%)
Stratification Dose n° abstinent n° abstinent
Per number of assignments 0-1 27 6 (22%) 23 4 (17%)
24 53 24 (45%) 49 13 (27%)
56 62 33 (53%) 70 36 (51%)
Total, mean (SD) 3.71 (2.00) 3.95(1.93)
le 74 14.7
P value .007 <.001
Per number of feedback moments 0-5 NAY NA 66 10 (15%)
6-7 NA NA 12 4(33%)
8-9 NA NA 31 19 (61%)
10-11 NA NA 33 20 (61%)
Total, mean (SD) NA 5.77 (3.83)
X1 NA 245
P value NA <.001

aAction planning.
b Action planning plus.
€ Only complete cases.

dNot applicable, asthe AP program did not provide tailored feedback after the quit date.

Program Evaluation of the AP and AP+ Programs

Table 5 presents the program evaluation that was conducted 6
months after baseline. Respondents from the AP and AP+
programs gave the baselinetailored feedback a positive
evaluation. However, significantly more respondentsin the AP+
program remembered the content of the baseline-tailored
feedback and perceived the feedback as relevant and helpful
for making the quit attempt. The planning assignments were

http://www.jmir.org/2012/4/e109/

RenderX

perceived as useful by 87 of 164 (53%) respondents. M oreover,
724 (44%) of the respondents rated them as helpful for making
a quit attempt and 51 (31%) agreed they were helpful in
maintaining a quit attempt. Respondents from the AP and AP+
programs did not differ significantly on the evaluation of the
planning assignments. The feedback after the quit attempt (short
feedback moments) was rated as useful by 66 of 104 (63%)
respondents, as helpful for making a quit attempt by 49 (47%),
and as helpful for maintaining the quit attempt by 50 (48%).
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Table 5. Program evaluation (conducted 6 months after baseline) by respondents from the AP?and the A p+P programs.

Total AP AP+
Evaluation item (n=248) (n=137) (n=111) X22 P vaue
Baseline feedback
Remembered the content 9.7  .008
Yes 142 (57.3%) 72 (53%) 70 (63%)
Neutral 63 (25%) 32 (23%) 31 (28%)
No 43 (17%) 33 (24%) 10 (9%)
Perceived feedback as useful 44 111
Yes 156 (62.9%) 79 (58%) 77 (69%)
Neutral 68 (27%) 41 (30%) 27 (24%)
No 24 (10%) 17 (12%) 7 (6%)
Perceived feedback as relevant 88 .012
Yes 121 (48.8%) 56 (41%) 65 (59%)
Neutral 98 (40%) 60 (44%) 38 (34%)
No 29 (129%) 21 (15%) 8 (7%)
Perceived feedback as understandable 38 152
Yes 208 (83.9%) 110 (80.3%) 98 (88%)
Neutral 34 (14%) 24 (18%) 10 (9%)
No 6 (2%) 3 (2%) 3(3%)
Recognized own situation in feedback 02 .92
Yes 117 (47.2%) 63 (46%) 54 (49%)
Neutral 101 (40.7%) 57 (42%) 44, (40%)
No 30 (129%) 17 (12%) 13 (12%)
Perceived feedback as credible 36 .16
Yes 170 (68.5%) 87 (64%) 83 (75%)
Neutral 67 (27%) 43 (31%) 24 (22%)
No 11 (4%) 7 (5%) 4 (4%)
Feedback helped to make a quit attempt 6.7 .04
Yes 107 (43.1%) 51 (37%) 56 (50%)
Neutral 73 (29%) 49 (36%) 24 (22%)
No 68 (27%) 37 (27%) 31 (28%)
Feedback helped to maintain quit attempt 37 .16
Yes 72 (29%) 33 (24%) 39 (35%)
Neutral 65 (26%) 38 (28%) 27 (24%)
No 111 (44.8%) 66 (48%) 45 (41%)
Planning assignments n=164 n=93 n=71
Perceived feedback as useful 40 14
Yes 87 (53%) 49 (53%) 38 (54%)
Neutral 62 (38%) 32 (34%) 30 (42%)
No 15 (9%) 12 (13%) 3 (4%)
Feedback helped to make a quit attempt 56 .06
Yes 72 (44% 37 (40%) 35 (49%)
Neutral 57 (35%) 30 (32%) 27 (38%)
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Total AP AP+
Evaluation item (n=248) (n=137) (n=111) X2 Pvaue
No 35 (21%) 26 (28%) 9 (13%)
Feedback helped to maintain quit attempt 51 .08
Yes 51 (31%) 27 (29%) 24 (34%)
Neutral 56 (34% 27 (29%) 29 (41%)
No 57 (35%) 39 (42%) 18 (25%)
Feedback moments after quit attempt (n = 104)
Perceived feedback as useful
Yes 66 (63%) NAC 66 (63%)
Neutral 26 (25%) NA 26 (25%)
No 12 (12%) NA 12 (12%)
Feedback helped to make a quit attempt
Yes 49 (47%) NA 49 (47%)
Neutral 32 (31%) NA 32 (31%)
No 23 (22%) NA 23 (22%)
Feedback helped to maintain quit attempt
Yes 50 (48%) NA 50 (48%)
No 54 (52%) NA 54 (52%)

aAction planning.
b Action planning plus.
®Not applicable.

Discussion

The main goal of this study was to evaluate the efficacy of two
Web-based smoking relapse prevention programs (AP and AP+)
in the SQ4U study with regard to 12-month continued smoking
abstinence. Furthermore, we aimed to assess dose-response
associations. Despite the potential of the Internet, a recurrent
problemin Internet trialsislow adherenceto the programs [53].
These low levels of adherence may |lead to underestimations of
intervention effects. Thisimpression is strengthened by the fact
that most studies of Internet interventions have shown
dose-response relationships (see, for instance, [35,54-58]).
Hence, an alternative strategy in which nonadherent respondents
are excluded may be needed. Recently, a systematic review has
discussed an increasein theliterature of randomized controlled
trials that report on a modified strategy [52]. To provide a
complete overview of our results, we employed both approaches
and reported on three samples: (1) the sample as randomly
assigned, including all respondents, (2) a sample excluding
those who did not make a quit attempt (modified sample), and
(3) a sample additionally excluding those who did not adhere
to at least one of the intervention elements (minimum dose
sample). Observed case analyses (only including respondents
with follow-up data) and conservative analyses (including al
cases and coding respondents who were missing at follow-up
as smoking relapsers) were conducted on all samples.

The results of all three observed case analyses (samples 1, 2,
and 3) revealed significant effectsin favor of the AP program.

http://www.jmir.org/2012/4/e109/

We can conclude that most of the analyses support our first
hypothesisthat planning strategies can be effectivein preventing
relapse among smokerswho are motivated to quit smoking. The
AP+ program, on the other hand, only proved to be significantly
more effective than the control condition in the randomized
sample (sample 1). The approach for sample 2 seems to have
created a bias against the AP+ program by excluding
respondents who did not make a quit attempt during the study,
which resulted in more exclusions of relapsers (since nonquitters
cannot be considered to be continued abstinent at follow-up) in
the control condition than inthe AP+ program (which consisted
of elements designed to foster making a quit attempt). This
approach may therefore have been too conservative.
Furthermore, additional power analyses showed that 2623
respondents would have been needed to find significant
differencesin abstinence rate between the control group (45/134,
34%) and the AP+ program group (53/142, 37%). Therefore,
thelack of significancein sample 2 may be dueto power issues.
Another possible explanation for lack of significant effect for
the AP+ program in sample 2 and sample 3 may be that the
program wastoo intensive and therefore resulted in an overload
for the respondents that negatively influenced its efficacy. A
comparable result was found in an earlier study conducted
among vocational students, which tested the efficacy of a
standard in-school program, a computer-tailored program, and
a combined program [59]. This study found that the combined
strategy did not have a surplus value. The authors suggested
that combining strategies may lead to an overload of
information, which may produce more negative effects.
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Although this may aso account for our findings, program
evaluation data do not support this suggestion because the AP+
and AP programs both received a positive evaluation. A final
explanation may be that the planning assignments and the
feedback provided after the quit attempt may not have been an
ideal combination to foster abstinence after al.

When conducting conservative analyses, we found the AP and
AP+ programsto be significantly more effective than the control
condition in the minimum dose sample (sample 3). However,
giventhelarge dropout rate, this conservative approach (coding
missing participants as relapsers) may be too conservative.
Additional descriptive analysesindicated that about 60% of the
respondents who dropped out at follow-up were nonsmokers at
their last visit, indicating that interpreting all missing cases as
treatment failures may be too conservative, a finding also
supported by others [60]. Finally, conservative analyses in the
minimum dose sample (sample 3) may have biased the results
in favor of the experimental conditions by excluding
nonadherers (whose follow-up data are generally missing).
Excluding these nonadherers results in fewer imputations of
relapsers in the experimental conditions than in the control
condition, as these respondents are already excluded because
they did not adhere to the programs.

The abstinence rate of 22% in the control group is another
notable finding, since self-quitters generally reach abstinence
rates of only 3%-5% [1]. A possible explanation for this high
abstinence rate may bethat respondentsin our control condition,
who were highly motivated to quit smoking, sought additional
help themselves when they did not receive the help they
expected from our program. Since not all respondents reported
on their use of additional help, we were not able to test this
assumption with the available data. Moreover, the high
motivation of these respondents may have played arolein their
high abstinence rates.

Finally, the dose-response rel ationship between abstinence and
the number of program elements suggests that a dose-response
association may exist. Thisisbecause abstinence ratesincreased
by up to 53% (33/62) in the AP program and 51% (36/70) in
the AP+ program when doing 5 to 6 planning assignments, and
up to 61% (20/33) in the AP+ program when filling out 10-11
feedback questionnaires (on which feedback was provided).
These findings suggest, in line with hypothesis 2, that the
efficacy of the programs depends on adherence to the program,
also found in previous studies [35,61]. Our findings regarding
dose-response relationships may, however, be attributed to the
fact that respondents who relapsed after a few sessions
discontinued the program, resulting in the finding that those
who continued with the program were more successful . Caution
is, therefore, needed when interpreting dose-response
relationships: these relationships can be subject to selection
biases, since the respondents are not randomly assigned to
different doses [62]. Additional research that tests the
assumption of a dose-response relationship in this context is
needed in the form of an experimental design in which
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respondents are randomly assigned to groups with different
doses.

The SQ4U study was subject to limitations. Thefirst limitation
is that the planning assignments and feedback moments were
provided at fixed times, while the varying levels of adherence
found in our study suggest that programs should perhaps provide
support when the respondent needs it most (ie, by real-time
support in difficult situations). Research is needed to explore
the potential additional efficacy of such an approach. Second,
the cut-off point for the minimum dose sample (sample 3) is
not based on empirical findings and needs to be explored in
additional studies. Third, because of medical ethics guidelines,
we could not prevent respondents from using additional help
to quit smoking. The use of additional help, however, may
interfere with the effects of the programs and may be beneficial
or counterproductive. Further research is needed to explore
which additional aids may have positive or negative effects.
Fourth, our study had a high rate of loss to follow-up
(1465/2031, 72.1%), anissuethat isvery common in comparable
studies[12,21,63,64]. Attrition may have been caused by factors
such asspam filtersor invalid email accountsor because people
who have quit smoking do not want to be reminded of their past
smoking behavior [65]. The latter is partly supported by our
data, which showed that about 60% of the respondents who
dropped out of the experimental programs were nonsmokers at
their last visit. Finally, the conservative analyses (in which
missing answers at follow-up were regarded as relapse) may be
too conservative, as our data showed that about 60% of the
respondents who dropped out of the experimental programs
were nonsmokers at their last visit. Furthermore, attrition
analyses indicated that dropout was more likely in the
experimental programs. Conseguently, the conservative analyses
can be subject to biases strengthening the relation between the
experimental programs and relapse, while the actual relation is
one between the programs and dropout. Therefore, caution is
needed with interpreting these results.

Aside from these limitations, our SQ4U study isthefirst to test
the efficacy of incorporating planning assignments in a
Web-based computer-tailored relapse prevention program and
of combining planning assignments with multiple tailored
feedback moments after the quit date. The study reflected on
the findings from different samples, and the results pointed out
theimportance of using planning strategies and tail ored feedback
moments after the quit date for smokers who are motivated to
quit. Previous studies indicated that a lack of preparatory
planning is associated with smoking relapse [8,9]. Our current
study further illuminates the role of planning by showing that
managing behavior using action planning strategies in relapse
prevention programs fosters abstinence. Additional research is
needed to determine the optimum dose for reaching best effects
and which planning strategies are most effective for which
groups. Since some of the respondents in the experimental
programs did not adhere to even one intervention element,
insight into the predictors of adherence and into strategies to
facilitate adherence are also needed.
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Abstract

Background: Cell phone text messaging is gaining increasing recognition as an important tool that can be harnessed for
prevention and intervention programs across awide variety of health research applications. Despite the growing body of literature
reporting positive outcomes, very littleis available about the design decisionsthat scaffold the devel opment of text messaging-based
health interventions. What seems to be missing is documentation of the thought process of investigatorsin the initial stages of
protocol and content development. Thisomission is of particular concern because many researchers seem to view text messaging
asthe intervention itself instead of simply a delivery mechanism. Certainly, aspects of this technology may increase participant
engagement. Like other interventions, however, the content is a central driver of the behavior change.

Objective: To address this noted gap in the literature, we discuss the protocol decisions and content development for SMS
Turkey (or Cebiniz birakin diyor in Turkish), a smoking cessation text messaging program for adult smokersin Turkey.

Methods: Content was developed in English and translated into Turkish. Efforts were made to ensure that the protocol and
content were grounded in evidence-based smoking cessation theory, while also reflective of the cultural aspects of smoking and
quitting in Turkey.

Results: Methodological considerations included whether to provide cell phones and whether to reimburse participants for
texting costs; whether to include supplementary intervention resources (eg, personal contact); and whether to utilize unidirectiona
versus bidirectional messaging. Program design considerations included how messages were tailored to the quitting curve and
one's smoking status after one's quit date, the number of messages participants received per day, and over what period of time
the intervention lasted.

Conclusion: The content and methods of effective smoking cessation quitline programs were a useful guidein developing SMS
Turkey. Proposed guidelines in developing text messaging-based behavior change programs are offered.

(J Med Internet Res 2012;14(4):€103) doi:10.2196/jmir.2061

KEYWORDS
Smoking cessation; mHealth; text messaging

applications. A search on the US Department of Health and
Human Services' Research Portfolio Online Reporting Tools
Cell phone text messaging is gaining increasing recognitionas ~ (REPORT) website[1] using the keyword text messaging revedls
an important tool with a wide variety of heath research V& 40 studies currently funded that have a text messaging
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component. Surely, thisisjust asubset of the larger field of text
messaging-based health programming, funded both privately
and publicly, across the world, yet it demonstrates the public
health field's enthusiasm for this new technol ogy.

Research studies have used text messaging as a data collection
tool (eg, principal investigator [PI]: Boushey, 5U01CA130784
[2]; PI: Mundt, 1R43MH086152 [3]) and as a medication
adherence enhancer (eg, Pl: Belzer, 5U01HD040463 [4]).
Perhaps the most interactive application of text messaging in
the health arena is to change health behavior. Text messaging
has been tested as the delivery mechanism for the main
intervention content (eg, PI: Bull, 1R21MH083318 [5]; PI:
Olson, 1IR21HS018214 [6]) or for booster content that enhances
content delivered online (eg, Pl: Cornelius, 5R21INR011021
[7]). Data are still emerging and, at this stage, are preliminary.
Nonetheless, reviews of the available literature find reason for
optimism. A recent review reported 16 randomized controlled
trials that involved text messaging, 10 of which reported
significant improvement in their outcome measures, the
remaining 6 reported positive trends [8]. Strong acceptability
among intervention participants al so was noted. Another recent
review, focused specifically on health behavior change
interventions, reported 9 sufficiently powered studies. Of these,
8 reported results supportive of aconclusion that text messaging
can deliver content that affects behavior change [9].

Despite the growing body of literature documenting the
outcomes of text messaging-based (sometimes also called mobile
health or mHealth) interventions, very little is available about
the development of these interventions. Owens and colleagues
reported their experience developing a self-harm intervention
to be delivered via text messaging. Based on feedback from
service users and providers, the researchers chose a model
whereby the participants created their own content, which then
could be sent on demand in times of crisis[10]. Whittaker and
colleagues reported the steps they followed to develop a
multimedia smoking cessation program, including intensive
focus group testing and pilot testing [11]. Thislatter study isa
particularly useful guidein how to engage one's user audience
during the intervention development stage. What seems to be
missing, however, are scientific papersthat describe the practical
decisions taken in developing the first drafts of the content of
atext messaging program. As Cole-Lewis and Kershaw noted
[9], many researchers seem to view text messaging as the
intervention, yet it issimply the delivery mechanism. Certainly,
there are benefits of text messaging communication that may
increase the engagement and salience of the program content
for participants. Like other interventions, however, it is the
content, not the delivery mechanisms (eg, Internet, in-person),
that isthe central driver of behavior change.

Methods

To address this noted gap in the literature, we describe the
program development for SMS Turkey. Compared with the
United States, where 23% of men and 18% of women are current
smokers [12], an estimated 44% of men and 12% of women
smoke daily in Turkey [13]. Despite Turkey’s high smoking
prevalencerate, over half of smokersreport adesireto quit, and
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45% have made a quit attempt in the past year. To invigorate
cessation rates, smoking cessation programs need to be easily
accessible and have high reach. With an estimated 62 million
cell phones in Turkey [14], there is sufficient reason for
optimism about the feasibility of a text messaging-based
smoking cessation program in this setting. We were funded by
the US National Institutes of Health’'s Fogarty International
Center (RO1TWO007918) to develop and test SMS Turkey, a
smoking cessation program delivered via text messaging. The
program was designed in 2007—2008 and was created for adults
serioudly thinking about quitting smoking and living in Ankara,
Turkey. Here, we describe the initial content and protocol
development. Findings not only document the methodol ogical
development of SMS Turkey, but also provide direction for
other researchers endeavoring to create mHealth behavior
change programs.

Results

Methodological Considerations

Prior to devel oping the content, there are several methodological
decisionsto be made, many of which are determined by timeline
and budget. One consideration is whether the program will
include bidirectional messaging, whereby the participant
provides input via text messaging that is then captured by the
intervention software and responded to [9]. This can increase
participants' commitment to the study, and feelings that they
are playing an active role in the intervention rather than
passively receiving messages. It a so can serve as an opportunity
to tailor messaging or collect rea-time data about the
participant’s status (eg, current smoking behavior, level of
cravings). On the other hand, the programming of the software
to receive messages is much more complicated and therefore
more costly and time intensive to devel op than a unidirectional
program that sends but does not receive and respond to
participant messages. For pilot projects, it may be best to
develop aunidirectional program and have research staff execute
any bidirectional messaging through manua means. Once
feasibility is determined, then a more complicated and costly
program can be devel oped at the next stage. In the case of SMS
Turkey, we chose to develop aunidirectional software program
because of the intervention’s pilot nature.

Another important consideration iswhether theresearch program
will provide phones or text messaging plansfor participants; or
reimburse participants costs associated with receiving text
messages. This decision should be based on the study goals.
Some studies are aimed at harnessing the mobility of technology:
for example, using cell phones to consistently reach unstable
populations (eg, the marginally housed). In this case, it may be
appropriate to give participants phones. In other studies, the
motivation isto take advantage of the explosiveincreasein text
messaging among adolescents and adults [15]. In this case,
researchers need to be clear that theintervention isnot intended
for everyone (indeed, it is unlikely that there is one unique
program that will address the needs and interests of all people
at risk for a particular outcome), but rather for those who have
adopted text messaging. In this case, the €eligibility criteria
should include having a text-capable phone, as well as an
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unlimited text messaging plan. If the target population is not
using text messaging, then this mode may not be the best way
to reach and engage the population.

In SM S Turkey, participants were required to have acell phone
and have used text messaging in the past year. It is free to
receivetext messagesin Turkey; otherwise, we also would have
required participants to be enrolled in an unlimited text
messaging plan. If we had instead given participants cell phones
or reimbursed them for costs associated with receiving program
messages, we believe the findings had the potential to be
adversely affected in threeimportant ways. First, feedback from
the participants about their study experience might not have
reflected the views of the intended audience. Second, a study
focuswould necessarily have become management of the phones
themselves. Third, the resulting data would have been less
informative for potential scale-up of the intervention because
agenciesthat might adopt theintervention are not likely to have
resources to provide cell phones.

Design Consider ations

Although text messaging interventions are relatively new,
effective interventions using other modalities likely exist that
can be used to guide the design. In smoking cessation, quitlines
(ie, cessation counseling delivered via telephone) are widely
available and known to be an effective method of counseling
that reaches many smokers[16-18]. Quitlineswere an especialy
amenable guide for SMS Turkey because they are grounded in
behavior change theory and use ongoing contact between an
interventionist (phone counselor) and participant (smoker),
similar to how participants may interact with the information
received through the text messages in an ongoing fashion to
affect behavior change. Also, the proactive nature of the
counselor calling the participant is more similar to text
messaging-based communication compared with the reactive
nature of most Internet-based interventions that rely on
participants to log on to awebsite for information [19].

Another early decision that needsto be madeisthe overall study
length: over what period of time will messages be sent? The
intervention needs to be long enough to affect behavior change
without being so long as to cause participants to lose interest
and drop out. SMS Turkey was developed to be a 6-week
program: 2 weeks of prequit and 4 weeks of postquit messages.
Thiswas based on the length of most quitline programs|[20-22]
and on successful implementation of a text messaging-based
smoking cessation program in New Zealand of similar length
[23]. Futureinterventions may explorelonger program periods.

Another decision is the number of messages that will be sent
per day or per week. This should be based on the target
population (eg, how many messages do they receivein atypical
day?) and on the literature associated with the target behavior.
Similar to the overal intervention length, it is important to
deliver a sufficient intensity of messages to affect behavior
change, while not overwhel ming participantsto the point where
they no longer read the messages. Our development survey
suggested that almost half of adult smokers in our target
population texted daily [24]. Therefore, wefelt comfortable that
a daily schedule that fluctuated based on the quitting curve
would be appropriate. For smoking cessation, telephone-based
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programs’ sessions increase in frequency around the quit date,
and then gradually reduce in frequency as the participant gets
further along the relapse curve associated with cessation [25].
We tried to create a similar experiencein SMS Turkey: for the
first 2 weeks leading into cessation, participants received three
messages per day. As participants got closer to the quit day, we
sent five messages per day. On the quit day and the following
day, we sent eight messages each day. For the next 2 days, six
messages were sent; this was reduced to five messages on the
next day. We sent four messages on each of the last 2 days of
their first postquit week. For the next 2 weeks, participants
received two messages per day. In the final week, messages
were pared down to one message per day.

Decisions about tailoring also need to be made at this stage.
Tailoring usesinformation that an individual has provided about
his or her circumstances to personalize the information that the
participant receives to affect behavior change [26]. Tailoring
increases the self-relevance of material, thereby increasing the
likelihood that participants will be motivated to act on the
material [27-30]. A recent review of computer-based health
behavior change interventions suggests that the more
dynamically the program is tailored, the stronger the efficacy
dataarelikely to be[31]. Each point of tailoring resultsin more
content needing to be written, however, so the number of points
the program istailored on should be weighed against the amount
of time and budget the research team has. For researchers who
are interested in concrete examples of how tailoring may be
applicable to their program, Strecher and colleagues provide
useful direction on their website [32].

In SMS Turkey, we chose to create different content paths for
participants based on their progress along the quitting curve
[16,21]. Previous data suggest that most smokers who relapse
will do so within the first 2 days after quitting; at 7 days, the
relapse curve begins to bottom out [25]. Therefore, we created
pathsfor participantswho were quit 2 days after quit day versus
those who were smoking; and for those who were quit 7 days
after quit day versus those who were smoking. The pathing
could be done manually by research staff or automatically by
the software program using a bidirectional data collection and
response system. Due to time and financial constraints in the
pilot study, research staff contacted participants at each time
point and then manually pathed the participant to the applicable
messages based on his or her response.

Researchers also will need to decide whether the program will
have unique messages throughout the program or whether some
messages will be repeated. This is particularly relevant if the
intervention has a relapse path for those who are unsuccessful
in enacting the targeted behavior change: do these participants
repeat the previous content, or do they receive adifferent set of
messages? In SMS Turkey, we decided to create unique
messages such that participants would receive new messages
across the program and paths.

A last decision is whether to enhance the text messaging
program with other outreach efforts: this might include
telephone calls from a counselor or an interactive website that
reinforces important concepts. The interactive website option
may be particularly important if the intervention is trying to
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demonstrate a new skill, such as how to use a condom in a
sexual health intervention. The potential benefits need to be
weighed against potential costsand how additional components
may affect the potential scale-up of the program. Given the
resource-limited setting in Turkey, we wanted to develop a
stand-alone program that did not require the funding of in-person
support. Because comparatively fewer people had accessto the
Internet than to text messaging [24], we aso decided that an
online add-on would not be useful. Therefore, we decided that
the SMS Turkey program would rely solely on the text
messaging content.

Drafting the Content

The content should be guided by experts in the field and
grounded in atheoretical model. Ideally too, formative research
should be conducted within the target population to identify
any unique challenges they face, as well as to gather feedback
about the content as it is being developed. In SMS Turkey, we
conducted aquantitative survey among 150 adult smokersliving
in Ankarato better understand the technology use and smoking
experiences of adultswho were seriously thinking about quitting
smoking in the next 30 days and living in Turkey’s capital city
[24].

Smoking cessation quitlinesrely heavily on cognitive behavioral
therapy [33,34]. Cognitive behavioral therapy focuses on altering
theindividua’sway of thinking (cognitive processes) and acting
(behavioral actions). Components include identifying new
behaviors to be substituted for smoking-related activities,
making a commitment to quitting, considering consequences
of continued smoking, seeking information about smoking,
controlling cues that may trigger the urge to smoke, and
rewarding oneself for not smoking [35]. Additional program
componentsinclude self-efficacy [36-39] (eg, reinforcing beliefs
that the person is capable of quitting, while also teaching the
person how to set goals to master quitting) and relapse
prevention [40-45] (eg, helping participants identify potential
triggers and coping strategies). Smoking cessation guidelines
aso recommend a combination of pharmacotherapy and
behavioral strategies [33,46,47]. In SMS Turkey, the content
provided cognitive and behavioral strategies. Instead of also
providing pharmacotherapy, however, the program encouraged
participants who smoked 10 or more cigarettes a day to
separately talk with their health care provider.

Once the literature has been consulted and formative research
conducted, acontent map needsto be drafted. For SMS Turkey,
five stages of messages emerged from the quantitative survey,
a review of the literature, and the research team'’s clinica
experiences [16,17,24,25,41,42,48-50]. The content aim for
each stagewasasfollows. (1) Prequit messages. clarify reasons
for quitting; understand smoking patterns and tempting
situations, triggers, and urges; practice atering smoking patterns;
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learn about pharmacotherapy options and obtain prescription
or medication; prepare to quit (eg, preparing environment,
seeking support). (2) Early quit: identify common difficulties
and discomforts (eg, what to expect and how to deal with them);
emphasize use of coping strategies and to not over-think the
decision to quit; emphasize self-identified reasons for and
benefits of quitting; manage issues and side effects of
medication; increasing pleasurable and other activities. (3) Late
quit: become vigilant to recognize relapse in a different way
(eg, situations, confidence); learn how to deal with issues that
arise as a nonsmoker (eg, handle stress, moods); learn about
weight gain and preventing weight gain; learn to reward and
care for oneself; learn how to think of oneself as a nonsmoker;
learn the benefits of a nonsmoking lifestyle. (4) Sip/relapse:
know that many dip and how to get back on track; clarify
reasonsfor quitting and recommit; learn about what didn’t work
and new strategies. (5) Encouragement: encourage those unable
to quit with thisattempt to try quitting again in the future; learn
the norms of quitting and the quitting process.

Asshown in Figure 1, all participants received the prequit and
early quit messages. According to our tailoring plan, at day 2
postquit, participants were pathed to more early quit messages
if they continued to be quit, or pathed into slip/rel apse messages
if they were smoking. Participants who spontaneously shared
that they had tried but just cannot quit at day 2 were given the
option to opt-out and end the program immediately, or to be
pathed to the Encouragement arm. Content was tailored again
at day 7. Participants who were quit at day 2 and continued to
be quit at day 7 moved into |l ate quit messages; participantswho
were quit at day 2 but were then smoking at day 7 were moved
into slip/relapse and then moved into late quit; those who were
smoking a both day 2 and day 7 were moved into
encouragement messages. We included this last, abbreviated
arm for people who continued to struggle with quitting in order
to berespectful of the participant’sindividual quitting processes.
If participants are finding it extremely difficult to quit, sending
them text messages about how well they are doing with quitting,
or even how they should “not quit quitting” might be perceived
as shaming and may disenfranchi se them during what might be
a teachable moment. Instead, we tried to capitalize on this
opportunity by helping participants frametheir quitting attempt
asapositive step forward in the sometimes|ong quitting process.

Asshown in Table 1, we crafted eight different message types.
Participants need to receive messages that provide specific and
actionable strategies to cope with the discomfort of quitting. It
also is important to educate smokers about the benefits of
quitting to motivate them through difficult periods. We created
an algorithm for each message type across each of the program
stages (see Table 2). Armed with this guide for message
creation, we produced a draft and then iterated the program
content.
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Table 1. Quit message types.

Message type

Description

Preparing to quit

Benefits of quitting
Coping and coping strategies

Discomfort and difficulties

Encouragement

Nicotine replacement therapy and pharmacother-

apy
Quitting skills
Relapse

Describes steps to take in preparing to quit smoking, including preparing oneself mentally and
physically, and preparing one's own and others’ environment

Describes the health-related, social, and financial benefits of becoming a nonsmoker

Describes and encourages the effectiveness and use of cognitive and behavioral strategiesto avoid
smoking during a craving or impulse to smoke

Discusses discomfort associated with the quitting process and how the participant may see his or
her discomfort as normal and how to cope with such discomfort

Offers motivation and support to the participant to continue with quitting

Encourages consideration and proper use of pharmacotherapy aids for use with the program in
quitting smoking, such as nicotine replacement and other medications

Teaches specific skillsto aid in the quitting process

Discusses the norms of slipping and how to get back on track; Clarifies reasons for quitting and
to recommit; Teaches the participant to learn about what didn't work and new strategies

Table 2. Algorithm for cessation messages.

Message type Number of messages per quitting stage
Prequit Quit day Early quit Late quit Relapse Encouragement
and day 2 to try quitting
again later

Preparing to quit 17 0 0 0 0 0

Benefits of quitting 4 2 3 19 3 2

Coping and coping strategies 14 4 11 6 7 1

Discomfort and difficulties 1 6 3 1 2 0
Encouragement 3 2 5 3 5 2
Nicotinereplacement therapy and pharma- 3 2 2 1 2 1

cotherapy

Quitting skills 2 0 0 6 0 0

Relapse 0 0 0 0 5 0
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Figure 1. SMS Turkey text messaging program flow.
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We developed the content using the following guidelines.

Guideline 1

Write the messagesto flow like adiscussion acrossthe day. For
example, in the prequit stage, we encouraged people to start a
smoking diary. The following are three messages that followed
each other consecutively across the day:

Message 1: When and why do you smoke? Start a smoking diary.
Keep track of when you smoke, what you’ re doing (the activity),
how you're feeling, and your craving (from 1 to 3).

Message 2: Write down a list of reasons why you want to quit
smoking. Put it where you can see it.

Message 3: How isyour smoking diary going? Put the* diary”
paper on your cigarette pack with a rubber band. Every time
you have a cigarette, fill out 1 line.

The content of each new message builds on the previous
message just as a conversation would.

Similarly, messages across days can refer to each other. For
example, in the prequit stage, wetell participantsto make aplan
to reward themselves for quitting:

Write down a list of rewards for yourself—plan what
you are going to do for yourself after you’ve quit for
1 week, for 2 weeks, for a whole month.

http://www.jmir.org/2012/4/e103/

Two days before their 1-week quit anniversary, participants
receive the following message:

Have you been rewarding yourself for not smoking?
Look back at your Rewards List—what did you write
down on your list for your 1-week special reward?
Too fun!

Guideline 2

In the initial stages of message creation, the number of
characters is not important. Certainly, brevity isthe aim, but it
isnot useful to keep vigilant and stay below 160 characters (the
limit for one text message), as the content itself is changing.
This can be the last step before finalizing the content.

Guideline 3

Color-coding the messages in a spreadsheet program provides
a useful visual cue to ensure that the message types are well
spaced across days.

A Example of the Finished Product

To provide a concrete example of a finalized pool of text
messages that are ready for subsequent testing, we show
messages in the encouragement path in Table 3.
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Table 3. Example of SMS Turkey content: the encouragement path.
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Timing Message text

Day la Most smokerstry to quit 6-7 times before they quit for good. Don't quit quitting!

Day 1b It's a great thing that you've tried to quit smoking. You learned some things that you can apply to the next time you try to quit. What
worked? What didn’'t?

Day 2a Quitting smoking is the single most important step you can take to improve your health.

Day 2b Medicines that treat craving can double your success. Try medicine next time you quit. If you used medicine, try a different one next
time. Ask your doctor.

Day 3a Smokers live an average of 7-12 years |ess than nonsmokers. Consider quitting again!

Day 3b Whatever you decide about smoking, believe in yourself. You CAN quit smoking if you put your mind to it and have aplan for success.

Cultural and Cost Consider ations

As mHealth research begins to extend beyond developed
countries, cultural considerations in designing content and
programming should be taken into account. The team leading
the content development resided in the United States. The
messages, therefore, were originaly written in English. To
ensure that the messages were culturally relevant and salient, a
bilingual person trandated the SMS Turkey messages from
English into Turkish, paying particular attention to capturing
cultural meaning and context. Then, a separate team member
back-translated the messages into English. This typical
procedure for trandation and back-tranglation helps to ensure
that the essence of the content is captured in thetrandation. The
messages also were reviewed by students at Hacettepe
University for understandability and credibility.

Asnoted above, aconsideration during the protocol devel opment
stage iswhether and how to reimburse costs that the participant
may incur as a result of participating in the intervention. In
Turkey, and most countries aside from the United States,
receiving text messagesisfree. Thus, participants can take part
in the program and receive as many text messages as possible
without incurring a cost. As such, text messaging-based health
programs are as free to participants as web-based health
programs in countries such as Turkey.

Discussion

As text messaging becomes more common in research and
intervention delivery, it will beimportant to document not only
outcomes, but also content and protocol development
procedures. Thisis particularly true as researchers struggle to
see text messaging as the delivery mechanism, rather than the
intervention itself [9]. For this reason, this paper focuses
specifically on the development plan of SMS Turkey (called
Cebiniz birakin diyor in Turkey).

Program development includes careful attention to not only the
theoretical underpinnings of the behavior change strategy and
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Abstract

Background: Only 17% of Norwegian children and adolescents with diabetes achieve international treatment goals measured
by glycated hemoglobin (HbA,.). Classic patient—physician consultations seem to be poorly adapted to young children. New
strategies that are better attuned to young people to improve support of adolescents’ self-management of diabetes need to be
tested and evaluated.

Objective: (1) To explore how applications for mobile phones can be used in follow-up of adolescents with type 1 diabetes,
and (2) to use the findings to guide further development of the applications and as a basis for future studies.

Method: We pilot tested two mobile phone applications. (1) an application that contained a picture-based diabetes diary to
record physical activity and photos taken with the phone camera of food eaten, where the phone also communicated with the
glucometer by Bluetooth technology to capture blood glucose values, and (2) a Web-based, password-secured and encrypted
short message service (SMS), based on access using login passwords received via SM S to be used by participantsto send messages
to their providers when they faced obstaclesin everyday life, and to send educational messages to the participants. At the end of
the 3-month pilot study, 12 participants (7 girlsand 5 boys) aged 13-19 years completed semistructured interviews. The participants

had a mean HbA ;. value of 8.3 (SD 0.3), mean age of 16.2 (SD 1.7) years, mean body mass index of 23.3 (SD 3.2) kg/m?, and

mean diabetes duration of 7.5 (SD 4.6) years. We applied three additional measurements. change in metabolic control as measured
by HbA ., the System Usahility Scale, and diabetes knowledge.

Results: Fromtheinterviews, three main categories emerged: visualization, access, and software changes. Participants appreciated
the picture-based diary more than the SM S solution. Visuaization of cornerstonesin diabetes self-care (ie, diet, insulin dosage,
physical activity, and pre- and postprandial glucose measurementsall transformed into one picture) in the mobile diary wasfound
to be an important educational tool through reflections in action. This led to a change in participants' applied knowledge about
the management of their disease. Additional measurements supplemented and supported the qualitative findings. However,
changes in HbA ;. and participants’ theoretical knowledge as tested by a 27-item questionnaire, based on a nationa health
informatics' diabetes quiz, before and after the intervention were not statistically significant (P = .38 and P = .82, respectively,
paired-samplest test). Participants suggested additional functionality, and we will implement thisin the design of the next software
generation.

Conclusion: Participants reported an increased understanding of applied knowledge, which seem to positively affect diabetes
self-care. Visual impressions seem well adapted to the maturation of the adolescent brain, facilitating the link between theoretical
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knowledge and executive functions. SMS gave the adolescents a feeling of increased access and security. Participants gave

valuable input for further development of these applications.

(J Med Internet Res 2012;14(4):€111) doi:10.2196/jmir.2155
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Introduction

Diabetes

Type 1 diabetes is one of the most common chronic illnesses
of childhood. Theincidence of diabetesin Norway isone of the
highest in the world, reported as 32 new cases per 100,000
person-years [1]. Type 1 diabetes often requires rigorous daily
routines and a high level of self-management, which is seen as
a complex task. Treatment goals might be achieved through
frequent blood glucose measurementsaswell asthrough insulin
medication tailored to food intake and physical activity. These
elements are often described as the cornerstones of diabetes
treatment. A significant increasein blood glucose measurement
was found in a study using reminders and cueing, social media
communication, and gamification [2]. However, in areview of
telemedicine, Farmer et a concluded that intervention “with or
without telemedicineisonly likely to be helpful when test results
are linked to educational or behavioral advice and changesin
clinical management” [3]. Clinica guidelines highlight the
importance of education; neverthel ess, this seemsto beamissing
functionality in most telemedicine interventions [4].

Adolescence and Diabetes

Adolescence as a transitional phase in human life challenges
both young people and their caregivers [5]. Physicians and
caregiversaswell as adol escents with diabetes often experience
frustration and powerlessness when the adol escents repeatedly
return to their clinics with poor metabolic control.

Only 17% of Norwegian children and adolescentswith diabetes
achieve international treatment goals measured by glycated
hemoglobin (HbA ) [6]. As researchers, we need to uncover
the reasons behind such treatment results and explore ways to
improve them. One approach is to develop developmentally
appropriate means of supporting adolescents' self-management
of diabetes. Consequently, we developed two mobile phone
applications astoolsfor diabetes self-management. Theresearch
described in this paper is an evaluation of these tools.

Education

The development of competence (ie, knowledge and skills)
among people living with diabetesisintegral to their effective
management of the disease. In modern health care, providers
are advised to use new technology and educational modelsbased
on learning theory, health models, and instructional design
theory when delivering patient education [7]. Diabetes self-care
is highly dependent on coordination of thoughts and
behavior—that is, executive functions. Skills necessary for such
coordination are selective attention, decision making, voluntary
response, inhibition, and working memory [8]. Motor and
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sensory brain areas mature first; the primary visua cortex
matures early, while areas involved in executive functions
mature later. These development patterns might facilitate the
application of modern technology using visual imaging in this
particular patient group [9]. Visua impressions have been shown
to improve understanding and self-management in patientswith
chronic diseases [10,11].

Information and Communication Technology

I nformati on and communication technology (1CT) has devel oped
rapidly over the last decades. Reports from Statistics Norway
show that among adol escents aged 13-19 years, more than 90%
usethe Internet for morethan 2 hours every day; 95% have their
own mobile phone, and more than half of them accessed the
Web through their mobile phone daily [12]. ICT is gradually
being applied in health care and eases the flow of information
between providersand their patients[13-15]. Thesetechnologies
include Internet, email, and mobile phone applications, and are
often referred to as electronic health or eHealth [16].

The use of ICT to facilitate health care has traditionally been
dominated by PC-based technology [14]. Many ICT studies
show overall positive results and indicate that |CT-based
interventions improve health care utilization, health behaviors,
attitudes, skills, and knowledge [14]. Studies involving mobile
phones used by adults have been published [ 15,17-20], but there
are few reports of the use of mobile phone-based tools among
children and adolescents with type 1 diabetes.

When anew ICT system is devel oped, user-involved design of
patient-operated systems is advocated to promote useful
applications [21]. Based on this philosophy, the Norwegian
Centre for Integrated Care and Telemedicine (NST) has
developed severa mobile applications based on
user-participatory design processes.

Aim

The aim of this study was to evaluate adolescent patients
experiences with two different mobile phone applications used
for diabetes care. We wanted to examine whether an intervention
using information and communi cation tool s could affect disease
management measured by metabolic control and through
qualitative methods. We al so wanted the adolescentsto use their
experiences to guide the product developers by giving advice
on further improvements. Finally, we wanted to propose new
hypotheses for further research on approaches that diabetes
teams might apply to facilitate the use of young people’s
competencies.
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Methods

Design

This study used triangulation of methods to provide details
about the phenomenon studied that would not be available with
the use of one method aone. Interviews were recorded. Field
notes were taken systematically during the semistructured
interviews and used as an additional data source. Data on
metabolic control measured by HbA . were collected before
and at the end of the intervention. HbA . was analyzed at the
local hospitals using Bayer DCA 2000 (Tarrytown, NY, USA;
normal reference range 3.4%-6.1%). Usability data were
collected using the System Usability Scale (SUS), a
guestionnaire rel ated to human-computer interaction consisting
of asimple 10-item scale based on a 5-point Likert scale [22].
A SUS score above 58 is regarded as above average, and aSUS
score above 80 isregarded as high and a score where participants
arelikely to recommend the product to friends[23]. Additional
data were collected before and at the end of the intervention
period through a27-item questionnaire based on the Norwegian
National Health Informatics' diabetes quiz [24].

Intervention

The intervention period was 3 months. This included an
instruction day when the participants were introduced to an
HTC Touch 2 mobile phone (HTC Corporation, Bellevue, WA,
USA), on loan from NST, and the two novel diabetes software
applications; amobile phone-based diabetes diary called Diamob
and the Diabetes Message System, a short message service
(SMYS) based on the Secure Health Dialogue system [25].
Participants could use the Diamob application as much as they
wanted, but 2 periods of recording data, each lasting 3 days,
before the consultation were mandatory. Participants came for
a consultation with the research team (midway) to discuss use
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of the applications and to participate in a reflection-in-action
talk about the mandatory 3-day recordings in the Diamob
application. When the partici pants browsed through the pictures,
self-reflection was guided by emphasis on recording images of
food, level of activity, insulin dosages, and pre- and postprandia
glucose measurements. Two physicians from the outpatient
clinics were responsible for the Diabetes Message System
responses. At the end of the 3-month period, the participants
met with the research team for a semistructured interview.

Technological Applications

Application 1

The prototype Few Touch application [17] was optimized by
NST to include a camera-based dietary capture and a feedback
component. Thismodified version of the Few Touch application
is referred to as the Diamob application and targets
communication between the patient and the health care team
about carbohydrate evaluation and insulin dosages. The
application was used by adolescents with type 1 diabetes to
document the food they ate. They had to choose one of four
pictograms describing the physical activity in which they
planned to participate or had already been engaged in (Figure
1).

The page for the first step guided the participants to a screen
prompting them for the insulin dosage suitable for the food they
planned to eat. The next step was to photograph the food using
the mobile phone’'s camera. The phone communi cated with the
glucometer by Bluetooth technology to capture blood glucose
values (Figure 2). One and ahalf hours after the meal, the phone
reminded the usersto measure their postprandial blood glucose.

The picture produced by the Diamob application incorporated
relevant pre- and postprandial blood glucose values, insulin
dosage given, and information about the participant’s physical
activity (Figure 3).
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Figure 1. Thefirst step in the Diamob application, consisting of pictograms specifying planned physical activity. This leads the user to the next step.
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Figure 2. The Bluetooth transmitter (Ieft) sends glucose measurements to the phone as soon as the test strip is extracted from the glucometer.
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Figure 3. Example of a picture produced by the Diamob application. Pictures were available for users to browse through on the phone and could aso

be uploaded to computers and used during consultations.

Time: 04/08,/2010 at 12:26
Activity: Sitting

Blood Glucose Measures]
11:49 : 7.7 mmol/I
14:08 : 16.9 mmol/1

Insulin:
12:26 : 8.0 1U

Comments: Consider more insulin to orange juice next time.

Application 2

Dueto strict Norwegian laws regarding security and privacy of
health communication, we created a functional Web-based
encrypted SM S based on the Secure Heal th Dialogue SMSwith
the help of acommercial software company (WTW AS, Tiller,
Norway) [25]. This Web-based SMS system is referred to as
the Diabetes M essage System. It is based on access using login
passwords received via SM S to ensure that health information
is not compromised. We invited the participants to use this
application to send messagesto their providerswhen they faced
obstacles in everyday life. The Diabetes Message System
application was also tailored to send educational messages to
the participants. An example of such messagesis“Reasons for
high blood sugar: Not enough insulin, intake of food rich in
carbohydrates, infections, fever.”

Sample

We recruited a convenience sample of adol escents aged between
13 and 19 years from two pediatric clinics in Eastern Norway,
Innlandet Hospital Trust. Inclusion criteriawere adiagnosis of
type 1 diabetes at least 1 year prior to the start of the study and
current HbA ;. of less than 10.0%. We set the upper HbA . limit
to avoid bias from potentia psychological maladjustment
associated with poor metabolic control. We enlisted 12
participants: 7 girls and 5 boys. Of the 12 interviewees, 1
withdrew from the use of the application halfway through the
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intervention for personal reasons. We interviewed all 12
participants at the end of the study period.

Interviews

We developed a semistructured interview guide to dlicit
responses on the topics described in the aims of the study. The
guide included questions to identify different experiences with
the implemented technology. The interviews took place in a
meeting room at the outpatient clinics. They lasted between 45
and 90 minutes. Recordings were later transcribed, including
notes on nonverbal aspects of the communication, such as pauses
and laughter.

Analytical Procedures

The qudlitative data analysis was based on transcribed
interviews, supported by the interview moderator’sfield notes.
The analytic approach was based on qualitative description [ 26],
influenced by phenomenology and hermeneutics [27]. The
analysis entailed an inductive process, focusing on the
participants’ experience with the mobile device in an attempt
to make sense of their personal experiences with the device.
The understanding of another person’s situated experience of
theworld requires interpretation, thus making hermeneutics an
important part of the approach.

According to a bottom-up principle, al the interviews were
carefully read and reread with the aim of discriminating units
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of meaning from the transcripts. Such unitswere assigned codes.
Elements of texts with the same codes were identified and
extracted to code sheets. Units of meaning were first identified,
and condensed units of meaning were then developed into
categories. Finally, the codes and categories were organized
hierarchically.

To increase validity and reduce possibilities of idiosyncratic
coding, two of the authors conducted the analysis separately
[28]. The categories were discussed and negotiated until
consensus was achieved. In the final stage of the process, these
concepts were tested by comparing them with the transcripts,
according to a top-down principle, to ensure validation of the
extraction. Through this process, the final categories emerged.
To ensure that the ensuing concepts were well represented in
the data, the research team discussed the developing analysis
to add credibility to the study and ensure agreement onthe main
themes.

Statistical Analyses

Results are presented as means with 1 standard deviation (SD).
Paired-samplest test anal yses were used to compare pre- versus
postinterventional data. Significance was defined as P < .05.
We used SPSS version 18.0 (IBM Corporation, Somers, NY,
USA) for analyses.

Ethical Considerations

The adolescents and their parents gave written consent for the
study according to Norwegian requirements. The study was
approved by the regional committee for medical research ethics

Table 1. Brief overview of the process of analyzing the interviews.

Freisland et &
(ref. 2009/773b). As compensation, participants could ask for
a refund of the costs of their Internet subscription to cover

expenses related to accessing the Web-based SM S application

Results

A total of 7 girls and 5 boys participated. Their mean HbA .

was 8.3 (SD 0.3) before the intervention. Mean age was 16.2
(SD 1.7) years, mean disease duration was 7.5 (SD 4.6) years,

and mean body mass index was 23.3 (SD 3.2) kg/m?. All the
participants used insulin pumps, compared with 75% in the
background population. All participants used a mobile phone
daily, and 8 (67%) reported accessing the Internet viaamobile
phone daily. The participants were asked to commit to
completing 2 sets of diabetes diary records, each covering a
continuous period of 3 days, during theintervention. Thiswould
yield approximately 24 pictures for each participant (288
pictures). During the study, 691 pictures were downloaded
(mean 50, minimum 25, maximum 94).

The overall result from the qualitative data demonstrated that
the adolescents found both mobile applications useful as a
support to their diabetes self-management. They appreciated
the picture based diabetes application more than the SMS
solution. Table 1 give a brief overview of the process of
analyzing the interviews, from which three main categories
emerged: visualization, access, and software changes. The
guotes used to illustrate these themes use fictitious names for
the participants.

Theme Codes and

condensed meaning

Category and
concept fina theme

Findings and hypothesis

Functionality of mobile To see the coherence of treat-  Visualization Diamob seems to be more an educational tool to en-
phone diary ment hance understanding of diabetes self-care than just a
Communication facility Communication through pic- communication tool. This might be dueto brain devel-
tures opment among children and adolescents, and because
. — practical executive competenceisfacilitated by visual
]:I;)O\élwally identify unhedithy memory rather than theoretical facts.
SMS? Closeness Access SMSisauseful and preferred tool for adolescents to
. Empowerment enhance contact with the health care system, and a
Educational messages Easf/ access to information nonencrypted version is favored.
Technical adviceand chal-  Technical challenges Software changes Changes to the two applications need to be made to

lenges Future development

increase functionality.

aShort message service.

Visualization

All the adol escent participants used theverb “to see” inrelation
to the first application’s functionality. They reported a better
visual understanding of the cornerstones of diabetes
self-management: food intake, insulin dosage, physical activity,
and blood glucose measurements. The participants reported that
the pictures of food they had consumed, integrating pre- and
postprandial glucose measurementsand insulin dosagesaswell
as information on physical activity, gave them a visua and
tangible understanding of how physical activity, food intake,

http://www.jmir.org/2012/4/e111/

and the insulin dosage interact and affect postprandial glucose
measurements.

Before, | really thought that the blood sugar was one
thing and giving insulin was one thing and eating was
one thing, but now | see more all three of themas a
whole, that they all belong together. Because if not
all three of them come together, | feel it'slike | miss
a part of the puzzle. [Tom]

Itisjust to browse back in the picture diary and ook
at how much [insulin] | actually needed to the food
| had eaten, that is an advantage...| have learned to
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think about what to eat and the value of measuring
my blood sugar before | eat and think about the
insulin dosage in relation to these factors, then to
measure again 1.5 hours later in order to evaluate if
the dosage of insulin was correct. [Ann]

The Diamob application helped the most...I became
tougher in taking insulin doses. Because | saw how
the glucose measurements changed and the value of
giving enough insulin. [Erik]
The participants also said that they preferred the mobile
phone-based diabetes diary to paper-based diaries, and that it
provided an incentive for communication about their diabetes
self-management both with their parents and with their health
care providers.

| think it is a lot easier to understand and to have it
explained when | can see things. [Oda]

When | met Mom or Dad | could show them what |
had done during the day instead of writing. | liked
that a lot. [Beth]

The adolescents also reported that seeing the pictures of their
own food in the Diamob application gave them a visual
understanding of their own unhealthy diet.

| just photographed the food | usually eat, but I
thought during the process that | should apply more
healthy eating habits, because | saw | had a lot of
unhealthy canteen food in school. [Erik]

Access

The participants experienced Web-based SMS as a positive
instrument for bidirectional contact with health care providers.
It provided a safety net that gave them a sense of protection
because it made it easy for them to access their physician with
guestions and concerns.

| liked the project and the follow-up. | could send an
SMISwhenever | wanted. | got an answer within half
an hour. | especially liked the SMS—in the
Netherlands, where| lived prior tothis, | knew | could
call, but | like the message system a lot better. [Jan]

The fact that you have someone to support
you—someone who knows the subject, and if you get
into difficulties you can get an answer—it gives a
certain feeling of security. [Odé]
All participants greatly appreciated the possibility of contacting
their health care provider and receiving an immediate response.
They indicated that it gave them a feeling of closeness to the
health care practitioner.

It is usually not easy to get in touch with your
doctor...it was nice, because usually you call in and
you are told he is for lunch or are busy and then it
ends up you don’t do anything. [Tom]
The participants also reported feeling empowered in that they
could access the health care practitioner so readily.

It hasbeen pretty good to know that if | have anissue,
then | can just send a message...Instead of calling
Mom or Dad and ask them to call [the physician],
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and when they have the answer it might be an answer
to something | was not wondering about. [Beth]

The participants reported that they appreciated having access
to information through the mobile phone. They described the
educational text messages as useful in increasing their
understanding of diabetes self-management. However, they also
stated that they appreciated simple and practical
self-management advice more than large amounts of information
that was not relevant to their immediate situation.

It is more about those messages and the information.
It has been practical advice, easy to understand,
simple facts that are very nice to know. It is better to
haveitin such small portionsinstead of reading a lot
of information, then everything is poorly read and
poorly understood. | liked the way the information
was given. [Oda]

..it is eadier to access the information in this way,
than listening to a doctor who talks about it for 5
hours. [Kristin]

Despite their appreciation for the accessibility of the device,
several participants indicated that the Web-based SMS system
was unduly cumbersome.

But it was a bit cumbersome to have to remember a
code [to get access]. [Jan]

But what is cumbersome is that you have to access
that Internet browser on the mobile. | would prefer
to send normal SMS on the phone...that would make
it even easier if you could access it using the usual
SMSJon the phone]. [David]

Softwar e Changes

Another category of data was the software changes that the
participants recommended. Although the parti ci pants described
the applications as highly usablein general, they also identified
particular problems that required resolution. They reported
technical problems that we attributed to the immaturity of the
applications and the chosen mobile platform. Some of the
participants explained that they experienced problems and found
it troublesome to use the applications.

The Diamob app didn’t work at the end of the project.
The glucometer with Bluetooth worked, but batteries
ran out of power quickly. [Jan]

Yes, the project was tailored to me, but it could have
been better on the glucose transmission [from the
glucometer to the phone] because it didn’t work all
the time. [David]

The participants agreed that the applicationswere highly usable,
but requested the possibility of downloading the applications
to their own mobile phones in the future. With 1 exception, the
participantsindicated that if the applicationswere available for
downloading to their own phones, they would continue to use
the applications. They contributed technical advice on how the
applications could be improved.

It would give a better overview as a matter of fact,
when you think about it, when you have to go from
pictureto picture, but if you had all 3daysin 1 page,
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asa complete overview of 1 day, then | think it would
be better. [Oda]

| didn’t like the diagram thing [in the Diamob apps].
It was a mess, and | didn't like that it could not be
tailored to each patient...And for instance | think it
is stupid that it [the pictograms for activity] only
marks sitting, lying, standing, and training, but maybe
you don’t do the physical activity, and then, after an
hour, it istimeto go for arun. [Eva

Additional Measurements

Qualitative data were supported by glycemic control, SUS
scores, and knowledge tests. Metabolic control had improved
(ie, lowered HbA ) in 7 participants at the end of the study, but
was unchanged in 2 participants. During the study period, 3 of
the participants increased their HbA . (Table 2). Statistically,

Freidand et al

we found no significant changes in HbA ;. over the course of
the intervention (Table 3). None of the participants who
completed the 3-month intervention had severe hypoglycemia
or severe ketoacidosis or were hospitalized during the
intervention period.

The mean score on the SUS was 73 (SD 22) (Table 2); 10
participants had a high SUS score: mean 81 (SD 10). These 10
reported positive experiences with the 2 mobile applications.
However, 2 participants had a considerably lower SUS score
than the others (each scoring 30).

All the participants had rel atively high scores on the theoretical
diabetes knowledge tests, with amean of 22 (SD 2) (maximum
score 27; Table 2). Scores were nearly the same prior to the
project and at the end; no statistical differences were found
(Table 3).

Table 2. Participants' glycated hemoglobin (HbA 1) and knowledge test score (maximum score 27), before and after the intervention, and System

Usahility Scale (SUS) score (maximum score 100) after the intervention.

Participant HbA 1. % Knowledge test score SUS score
Before After Before After

Jan 8.6 9.0 18 20 67.5
David 6.6 6.4 22 21 87.5
Eva 8.6 7.6 11 NAZ 30
Beth 8.3 8.3 23 23 875
Kristin 8.0 84 21 22 65
Oda 7.4 7.2 23 23 875
Tom 9.4 9.1 21 24 30
Erik 9.2 8.3 23 24 925
Ann 8.6 8.6 23 27 80
Emma 7.1 7.0 25 21 95
Ingrid 8.9 85 18 18 75
Trond® 9.0 97 24 20 715

aEvadid not take the postintervention knowledge test, and this is marked as not available.
b Trond did not complete the whole intervention for personal reasons unrelated to the study and was interviewed at the end.
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Table 3. Glycated hemoglobin (HbA 1) values, knowledge test scores, and System Usability Scale score before and after the intervention.

Measure Mean SD No. P value (paired-
samplest test)
HbA 1c .38
Before 83 0.9 12
After 8.1 0.9 12
Knowledgetest score .82
Before 22.0 23 12
After 221 25 11
System Usability Scale score
All participants 73.0 221 12
High scorers® 815 10.2 10

@M ean score excluding the 2 participants who scored low on the System Usability Scale (score of 30).

Discussion

The most surprising finding was the reports of a new visual
understanding of diabetes treatment. Visual impression and
consultations based on reflection in action seemed to have a
startling effect on self-reported perception of the coherence of
the cornerstones of diabetes treatment: diet, insulin dosage,
physical activity, and blood glucose measurements. Most of the
adol escents considered the mobile picture diary to be superior
to paper-based systems and preferred the SM S application asa
convenient means of communicating with their health care
providers.

Limitations

A limitation of the study is that our sample might be biased.
Those who volunteered to participate might have been more
comfortable with the technology than those who did not. The
intervention period was short, and some technical problems
arose. Although the sample is small, statistical analyses were
performed on some of the variables. Low numbers of
participants and the short i ntervention period reduce the potential
for proving statistical significance. A control group would have
strengthened this potential. The technical solutions had
limitations in regard to both applications and mobile phones.
The Diamob application was only compatible with the HTC 2
mobile phone, and participants disliked that phone's
touch-sensitive user interface. Furthermore, they experienced
problemswith Bluetooth transfer of the glucose measurements.

Visualization

The last 20 years of diabetes education have reflected an
increased emphasis on integrated educational strategies and
collaboration with the patient [29,30]. Future mHeath
applications should implement the educational benefits of
visualization with the report of factors that enhance the
frequency of glucose measurements[2].

Despite saveral large multicenter randomized studies on diabetes
treatment, we have limited knowledge about why adherence to
diabetes treatment, especially among young people, is so
difficult. Applications like the Diamaob application may help to
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bridge the gap between theoretical knowledge and lack of
execution of treatment competencies in different contexts in
patients everyday life. The use of mea images and the
reflection-in-action method contributesto the changein applied
knowledge and ease of communi cation during consultation [31].
Hedlth care personnel need to recognize patients existing
competencies, experiences, and preferencesto be ableto deliver
education and health services tailored to the people they serve.
Simple visual tools designed by young people in their own
personal settings seem important to improve patients
comprehension, recall, and adherence [10,11], which our study
also supports. In their review article of visual impression in
patient education, Houts et a [10] asserted that pictures with
cultural relevance that were designed by patients themselves
are suitable for increasing understanding and adherence to
treatment [10]. The Diamob application creates such personal
pictures, and the widespread use of mobile phones among
adolescents in Norway should encourage the use of such
applications in this population [12].

To perform well in self-care, patients depend on well-devel oped
executive functions: the ability to store important information,
to keep in mind aplan to carry out in the future, and to inhibit
impulses. Work has associated these behaviors with the frontal
lobes, with maturation late in the adolescent period [8]. Magnetic
resonance imaging studies have shown that maturation of the
visual cortex and the subsequent pruning of neural connections
happen early in childhood, compared with the frontal parts of
the brain, where centersfor cognitive functions such asplanning
and advanced thinking are located [8,9].

It has been shown that children with type 1 diabetes have dightly
lower cognitive function than healthy children, and that they
perform less well than controls on global measures of both
intelligence and neuropsychological skillssuch as attention and
executive functions [32]. The lack of maturation and pruning
in the adolescent brains might explain the mismatch between
theoretical competence and execution of practical skills found
inour study. Professional s educating young people with diabetes
need to be aware that they are less able than adults to link
theoretical knowledge with cognitive and executive functions.
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Access

Young people rarely approach health care providers by
themselves, and often communicate to physicians and other
practitioners through their parents. It has been claimed that
guestions considered difficult to ask in aface-to-face dialogue,
or that should not be postponed until the next clinical
appointment, are facilitated by text messaging [33]. Asin the
Sweet Talk study [34], the participants in our study reported
using the SMS solution relatively rarely; nevertheless, they
appreciated itsfunction as asafety net and afeeling of increased
access to their health providers. Before the study, the
participating professional s expressed afear that SMSwould be
overused, but these assumptions proved unfounded. Our
Web-based, password-secured, encrypted message system
prevented leaks of health information through mobile phone
communication. Such systems might be appreciated all over
theworld to ensurethat health information is not compromised.

Global penetration of mobile phonesisincreasing rapidly, with
a penetration rate of up to 90% in high-income countries. This
suggests the potential for using mobile phone applications in
the treatment of young people. Future research into patients
own experiences of this feeling of access and its significance
for treatment results, quality of life, and a sense of empowerment
is recommended.

Technical Considerations

Technical problems were reported by the participants in the
study and need to be taken into consideration for future versions
of thisapplication. Novel hardware and software already onthe
market based on other mobile platforms may ease the transfer
challenges, overriding the need for Bluetooth technology. We
appreciated the suggestions for additional functionality, for
instance, new presentation software, and will try to implement
thiswhen designing the next software generation. A whole body
of literature supports participatory design as mutually beneficial
for both end users and devel opers [35-37].
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Additional Findings

It seems that with a few reservations, the findings from the
qualitative interviewswere supported by the additional methods
used to evaluate this study. The triangulation of methods, with
the use of semistructured interviews, SUS, and knowledge
questionnaires in relation to metabolic control (HbA,),
strengthened this study. This provides additional information
and alows for greater accuracy. An additional strength of the
study isthat it gave a voice to the experiences and concerns of
the adol escents themselves. Previous work has shown that our
health care system is poorly designed to meet the needs of
patients with chronic diseases, and that Web-based programs
and ICT toolsare useful in meeting these patients' requirements
[38,39]. Our findings contribute to this literature [20,40].

Conclusion

The integration of cornerstones in diabetes treatment into a
picture-based diary gave young people a better understanding
of their diabetes treatment. Furthermore, it is more an
educational tool than a communication tool. We hypothesize
that the reported effect of the picture-based diary is partly due
to early maturation of the visual cortex of the brain. Members
of diabetes care teams need to take into account that the child
and adolescent brain isimmature, awork in progress. Itislikely
that young people are less capable than we previously thought
of converting different theoretical facts related to diabetesinto
applied knowledge in their daily lives.

Participants reported the Web-based encrypted SM S application
for mobile phones as asought-after tool that gavethem afeding
of access and security. Participants gave valuable input for
further development of these applications.

Simple information and communication tools like the
applicationsin this study should be further developed and tested
in larger-scale studies to investigate their role as a mediator for
increased understanding and better self-care for diabetesin the
adolescent population.
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Abstract

Mobile phones and devices, with their constant presence, data connectivity, and multiple intrinsic sensors, can support
around-the-clock chronic disease prevention and management that is integrated with daily life. These mobile health (mHealth)
devices can produce tremendous amounts of location-rich, real-time, high-frequency data. Unfortunately, these data are often
full of bias, noise, variability, and gaps. Robust tools and techniques have not yet been developed to make mHealth data more
meaningful to patients and clinicians. To be most useful, health data should be sharable across multiple mHealth applications
and connected to electronic health records. Thelack of data sharing and dearth of tools and techniques for making sense of health
dataare critical bottlenecks limiting the impact of mHealth to improve health outcomes. We describe Open mHealth, a nonprofit
organization that is building an open software architecture to address these data sharing and “sense-making” bottlenecks. Our
architecture consists of open source software modules with well-defined interfaces using aminimal set of common metadata. An
initial set of modules, called InfoVis, has been devel oped for dataanalysisand visualization. A second set of modules, our Personal
Evidence Architecture, will support scientific inferences from mHealth data. These Personal Evidence Architecture moduleswill
include standardized, validated clinical measures to support novel evaluation methods, such as n-of-1 studies. All of Open
mHealth’smodul es are designed to be reusabl e across multipl e applications, disease conditions, and user popul ationsto maximize
impact and flexibility. We are also building an open community of developers and health innovators, modeled after the open
approach taken in the initial growth of the Internet, to foster meaningful cross-disciplinary collaboration around new tools and
techniques. An open mHealth community and architecturewill catalyzeincreased mHealth efficiency, effectiveness, and innovation.

(J Med Internet Res 2012;14(4):€112) doi:10.2196/jmir.2152
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Introduction

Today, mobile phones are in nearly every pocket, with an
estimated 83% of Americans owning amobile phone and 35%
of US mabile phone subscribers possessing a smartphone [1].
Mobile phones and devices—with their constant presence,
connectivity, and multiple intrinsic sensors—can be easily
integrated into daily life to effectively support chronic disease
prevention and management.

Early research suggests that mobile health (mHealth)
applications can empower individual sto track and manage their
own health, thus improving user-centered outcomes. A recent
randomized controlled trial of WellDoc, a diabetes management
app that prompts users via short message service text messages
to check and record their blood sugar values, showed a
significant reduction in glycated hemoglobin among users at 1
year (1.9% in the treatment group versus 0.7% for usual care,
P <.001), aswell asa20% reduction in emergency department
use and hospitalization [2,3]. Text message reminders have also
been shown to promote smoking cessation, improve attendance
at medical appointments, increase knowledge about prenatal
care, and encourage sunscreen use. Patients are increasingly
using mobile phonesto track their own health measures, ranging
from blood sugar to vital signs to exercise and food intake
[4-10Q].

Despite the promise of these preliminary findings, the evidence
base for mHealth remains sparse and methodologically weak
[11]. Anecdotally, the rates of reuse for mobile applications
remain very low [12]. With nearly 12,000 health-related apps
available, and more being created every day, the continued
proliferation of mHealth apps runs the risk of simply creating
confusion [13]. It is predicted that the number of maobile app
downloads will reach 142 million by 2016, generating billions
of real-world data points on patient health experiences and
outcomes [14].

Unfortunately, the mHealth ecosystem lacks modul ar tools and
techniques for drawing meaning and scientifically valid
inferences from the masses of collected data. Without the
development of more sophisticated and effective tools for data
visualization and analysis, legitimate questions remain regarding
mHealth’s projected impact on chronic disease management
and prevention. In considering how the mHealth ecosystem
might need to evolve to achieve maximum impact, we can draw
lessons from the success of the Internet’s open architecture and
its ability to support both open and closed proprietary
applications. In contrast, the closed, stovepipe architecture of
electronic health records yields a cautionary tale about the
deleterious effects of highly closed ecosystems.

In this paper, we describe Open mHedth, a nonprofit
organization that is building an open software architecture for
mHealth and catalyzing an open community of developers,
clinicians, researchers, and entrepreneurs to build and reuse
Open mHealth modules across a broad range of mHealth
applications, disease conditions, and user populations. Over
time, the open architecture’'s functionality and robustness will
grow through reuse and community validation. Our postulate
is that progress in mHealth will be best served by a dynamic,
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open, multidisciplinary ~ community that  innovates

collaboratively on an open architecture.

How mHealth Data Contribute to Three
Essential Feedback Loops

mHealth applications are rich sources of passive and actively
collected data. These mHealth dataareintegral to three essential
feedback loopsfor improving health outcomes: (1) patient-facing
feedback to guide patients’ self-care (eg, how does taking the
medication topiramate affect my pain?), (2) clinician-directed
summary data to guide clinical decision making for individual
patients (eg, how do the side effects and therapeutic benefits of
topiramate balance for my patient?), and (3) research evidence
toimproveclinical carefor groups of patients (populations) (eg,
in patients with neuropathic pain, does topiramate reduce pain
intensity and improve quality of life?).

These three feedback loops are powerful channels by which
mHeal th data can improve health outcomes. However, mHealth
data tend to have lots of bias, noise, variability, and gaps, such
that it is difficult to make sense of the data and extract relevant
features and patternsto drive information through the feedback
loops. Lack of visualization tools to help end users understand
collected data and absence of analysistoolsfor generating robust
clinical evidence remain significant impediments threatening
to limit the impact of mobile technology on health outcomes.

In addition, the disaggregation of dataacross siloed applications
and devices hinders patient-specific analysis. For example, a
diabetic patient might find herself recording her insulin use,
nutrition intake, exercise, blood sugar values, and mood in five
separate mHealth applications. Without a shared architecture
for data analysis, the patient and clinician would encounter
significant friction in trying to correlate the blood sugar values
with corresponding diet, exercise, or medication data. Without
being able to determine what was driving a suboptimal blood
sugar value, the clinician would not be able to make a fully
informed adjustment to the patient’s management plan and
might eventually discourage her patients from sharing thistype
of uninterpretable data.

On top of data aggregation and analysis, there must be visual
displays that help  users—both  patients and
providers—understand the meaning of their data. The lack of
heterogeneous-data analysistools among mHealth applications
is similarly limiting the use of these data for clinical research
[15]. This limitation presents a very high opportunity cost.
Unlike traditional randomized controlled studies, which are
costly, slow, and generate estimates of average treatment effects,
trials of mHealth applications can be conducted as time series
and n-of-1 studies for individual patients, enabling researchers
to estimate with a high degree of granularity within-individual
correlations between clinical interventions, specific patient
behaviors, and health outcomes [16].
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Open mHealth: An Open Architecture to
Improve Individual- and Population-Level
Health Outcomes

Open mHealth addresses the gap between the reality of
fragmented mHealth applications and the full promise of
mHealth powering the three feedback loops of personal care,
clinical decision making, and research evidence in a virtuous
cycle. Features of the needed solution include the following:

e Community: must be multidisciplinary, safe, and
collaborative

- Iteration: delivers efficient reuse through collaborative
cycles of development

- Flexible architecture: recognizes both the limits and the
utility of existing closed systems and is designed to

maximize participation from all players
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Shared learning: uses the strongest appropriate methods,
matched to the evidence needs and the rapid pace of
technological advancesin mHealth

- Scalable solutions: offers mass customization of
applications and evidence, from personal to population.

As is the case for the Internet, shared modules with open
application programming interfaces (APIs) around a minimal
set of common standards meet these needs for an open
community. The Internet has what is called an hourglass
architecture, from which it derived much of its success. In this
architecture, a common communications protocol acts as a
simple point of commonality at the narrow waist. This allows
innovation to flourish through open interfaces, or APIs, both
above and below the waist (Figure 1).

M ore recent examples of successful open software communities
are Apache, Eclipse, and Mozilla. These communities spawned
huge, lucrative industries through collaborative development
that blended both proprietary and open components. mHealth
isripe for such open treatment.

Figure 1. Stovepipe versus open architectures: mHealth apps (left) are built independently with little sharing of data, methods, or learning. In contrast,
the Internet has an hourglass architecture (right), in which acommon protocol, transmission control protocol/Internet protocol (TCP/IP), actsasasimple
point of commonality at the narrow waist that allows innovation to flourish through open application programming interfaces (APIs) both above and
below the waist. Open mHealth aims to catalyze the mHealth ecosystem from a siloed architecture to an hourglass architecture to increase the scale and

effectiveness of mHealth.
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InfoVis

Open mHealth is catalyzing a decentralized, innovative
community committed to developing sharable mHealth tools
with open APIs that allow independently developed software
components to be mixed and matched, swapped, and shared
like Lego blocks (Figure 2) [17]. To begin, we developed
InfoVis, which isthe architectural scaffolding for data analysis
and visualization building blocks that the Open mHealth
community is creating, combining, evaluating, and adapting.

Open mHealth’s architecture mimics the natura structure of
the honeycomb. The foundational framework is a common set
of principles and APIs that enable reusable software
modules—or individual pieces of the honeycomb—to be built
into and upon the underlying structure in a plug-and-play
fashion. The architecture enables additional modulesto be easily
added and pieced together, facilitating the growth of the entire
honeycomb and strengthening the overall structure.

The basic types of reusable software components in Open
mHealth are data processing units (DPUs) and datavisualization
units (DVUs). DPUs are the building blocks for extracting
relevant features from data streams, whereas DV Us enable the
presentation of those features and patterns. Data storage units
are components that manage the input and output of data to
DPUs and DV Us, and are specific to particular data storage
solutions (eg, aHealth Insurance Portability and Accountability
Act [HIPAA]-compliant cloud storage vendor). For any
particular application, the DPUs, DV Us, and data storage units
are embedded in a plug-and-play fashion within that
application’srunning system, which can range from the Android
operating system, for example, to full-featured platforms such
asthat of AT&T [18].

Each DPU and DVU does one task and can be composed to
produce higher-level functions. For example, low-level DPUs
can transform time series of on-phone and other sensor
measurements (eg, accelerometer) into time series of user states
(eg, sitting, walking, or driving). Midlevel DPUs compute
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clinicaly relevant metrics (eg, 6-minute walk test) [19].
Higher-level DPUs process and fuse one or more metrics (eg,
activity metrics with self-report data) to come up with health
markers for a person’s state (eg, functional status). Such
hierarchical analyses that transform lower-level data streams
into higher-order markers will reduce the need for self-reports,
thus mitigating the challenge of user engagement.

Open mHealth components can beincorporated into applications
as libraries or can be invoked using JavaScript object notation
over hypertext transfer protocol if they are developed with a
Web service wrapper. We encourage component developers to
support both library- and Web services-based approaches to
accommodate application-specific preferences. All components
must follow interoperability specificationsthat set forth common
patterns of implementation and methods for data interchange.
These specifications, which are continually being refined and
areavailableat [20], follow these principles: using modern open
source industry standards where possible; using lightweight
interoperability standards, using declarative semantics with
allowance for multiple bindingsto multiple reference standards;
and allowing standards to emerge through community patterns
of use rather than imposition. For example, the data input to a
DVU is at a minimum specified by a payload ID in the Open
mHealth namespace (omh). This payload ID will beintheform
of a string (eg, omh:serum-sodium) that is intentionally light
on required formatting or semantic standards. This is to
encourage and facilitate rapid exploration and innovation. As
individual components gain traction with the community,
external 1Ds can be used to map the payload ID to external
existing health standards using a uniform resource name (URN)
to the BioPortal server [21], an approach that is similar to the
Substitutable Medical Apps, Reusable Technologies (SMART)
platform [22] (eg, the URN of Logica Observation Identifiers
Names and Codes[LOINC] code[23] for serum sodium values
would  be  purl.bioontology.org/ontology/LNC/2951-2).
Developers may choose to map to zero or more externa
standards, and all component IDs will be indexed for search
functions that will be available in the Open mHealth code
repository.
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Figure 2. InfoVis. Third-party data applications and data stores save and manage data. Data processing units (DPUs) are the building blocks for
extracting relevant features and patterns from data streams. Data visualization units enable visual presentations to be created from the extracted data
features. Each DPU and DV U completes onetask, and then can be composed for higher functions. HT TP = hypertext transfer protocol, JSON = JavaScript

object notation.
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An lllustrative Use Case

An excellent use case that demonstrates the power of our
architectural approach is self-caretoolsfor posttraumatic stress
disorder (PTSD). PTSD Coach is a mobile app conceived by
the US Department of Veterans Affairs and Department of
Defenseto help PTSD patients manage acute distress symptoms
through education, connection with personal and public
resources, self-assessment, and personalized, interactive tools
rooted in cognitive behavioral principles[24].

Management of PTSD presents an ideal use case for
augmentation with mHealth tools, as many patients who need
care may not seek in-person assistance dueto stigma, logistical
barriers, or lack of problem recognition [25]. While standard
face-to-face treatments for PTSD have been found to be quite
effective, mobile apps can provide a convenient,
location-independent, anonymous alternative to standard care.
Even those individuals who are receiving PTSD care may
experience distress in the week that passes between treatment
sessions. For them, mHealth can provide just-in-time tools,
including crisis management strategies, wherever and whenever
they are needed. Primary reliance on mobile devicesfor Internet
access is becoming increasingly common [26], but existing
PTSD Web resources are not optimized for mobile use.

Whether used between clinic visits or for independent
self-management, PTSD Coach supports skill acquisition for
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coping with acute symptoms (eg, guided relaxation or
progressive muscle relaxation); self-assessment for improved
problem recognition and self-monitoring; and education aimed
at increasing knowledge about PTSD and its effective
treatments, decreasing stigma, providing messages of
normalization, and increasing likelihood of entering care. Links
to support, both national and personal, improvetheindividua’s
chances of entering careif it iswarranted. Dueto datasensitivity
concerns, PTSD Coach was built as a stand-alone application
for patient self-care with no transmission of datato or fromthe
app for clinician involvement. Open mHealth collaborated with
the PTSD Coach team to develop a version called PTSD
Explorer that captures and reports user-reported and other data
back to a HIPAA-compliant server. PTSD Explorer will be
integrated into the Veterans Administration’s electronic health
record in a future phase of this project. Open mHealth's
approach to electronic and personal health record integration is
not yet defined but will follow principles aligned with the
“substitutable apps” approach described by Mandl and Kohane

[27].

To help clinicians make sense of PTSD Explorer patient data
for use in direct clinical care, we developed InfoVis data
processing and visualization modules, some of which are
generically usable across disease conditions. Data input and
output formats of each InfoVis unit are specified as part of the
DPU or DVU interface. Open mHealth’smodul ar open approach
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facilitated rapid exploration and iterative innovation to support
participatory design of PTSD Explorer with ateam of clinical
psychologists and psychiatrists, allowing for quick and easy
configuration of new dataviews for various clinicians, cohorts,
and conditions and over time.

Our development processfor PTSD DPUsand DV Usexplicitly
involved abstracting common processing functions that would
be reusable across multiple disease conditions. For example,
one DVU we built for PTSD Explorer displays continuous data
over time, which is a disease-independent function that can be
chained with other components to yield more complex,
disease-specific visualizations (eg, of PTSD Checklist scores
or blood glucose values over time). We are now using the DPUs
and DV Usbuilt for the PTSD use caseto generate patient-facing
visualizations of various self-reported measures of chronic pain.
Because the Open mHealth community will reuse and adapt
these DPUs, DVUs, and their interfaces over time, multiple
approaches to processing and visualizing PTSD and pain data
will coexist and will be reused or not depending on their
effectiveness and value for both disease-independent and
disease-specific usage.

Over time, actual usage and demonstrated value of InfoVis
components across the range of all Open mHealth projectswill
drive convergence on common interface and semantic usage
standards. DPUs and DV Uswill process datafrom data storage
units that access a wide range of third-party data applications
and stores. In this modular way, Open mHealth will build a
strong, community-sourced open component architecture to
complement proprietary innovations to maximize the overall
impact of mHealth.

Personal Evidence Architecture

To further make sense of mHealth data streams, we have also
designed a persona evidence architecture based on (1)
standardized, validated clinical measures, 2) ways of collecting
and interpreting these measures over time (such as statistical
and graphical methods for time series analysis), and (3) use of
an n-of-1 trial structure to reduce bias.

Standardization of Clinical Measuresin mHealth

To aggregate data collected across multiple mHealth applications
and n-of-1 studies, we must first adopt a standardized clinical
vocabulary. Asthe basisfor our personal evidence architecture,
we are incorporating measures from a Patient Reported
Outcomes Measurement Information System (PROMIS) put
forth by the National Institutes of Health [28]. These PROMIS
measures are a system of patient-reported heath outcome
assessments for physical, mental, and social well-being. These
measures are broadly validated, having been widely used as
primary or secondary end pointsin clinical studies of treatment
effectiveness across disease conditions.

In addition to traditional clinical measures, there remains aneed
to develop and validate measures specificaly for mHealth,
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which enables self-reported data to be collected several times
a day, rather than once every few months. One of the greatest
benefits of mHealth will be using passively collected data to
estimate and predict health outcomes, and we anticipate aflurry
of activity around the design and validation of these approaches.
We are exploring a shared set of metadata tags to capture the
contextual variables about how dataare collected to ensure that
dataand evidence can make sensetogether, aswell as separately.

Standardized measures and vocabulary specific to mHealth
would enable the aggregation of high-value mHealth data,
greatly expanding its potential to advance the public good. Data
accessisapriority of the US government’s Open Government
Initiative, as exemplified by the flagship Community Health
Data Initiative at the US Department of Health and Human
Services[29]. Combining mHealth data with other community
health data streams, such as the US Department of Veterans
Affairs Blue Button personal health data initiative, would
catalyze the information ecosystem, expanding the potential
use and applicability of mHeath data in guiding clinical
decision-making, performance improvement, and community
public health initiatives.

N-of-1 Study Design

An n-of-1 study is a single-patient crossover trial in which an
individual patient is randomly assigned to alternative
interventions over time [30]. N-of-1 trials are most readily
applicable to conditions that are chronic and to treatments that
have a short onset and rapid washout. In contrast to anecdotal
observations, n-of-1 trials can be used to identify effective
approaches for an individual patient with enhanced scientific
rigor [30-32].

Hundreds of n-of-1 studies have been compl eted and have been
shown to be arigorous means by which to generate personalized
evidence [33]. However, n-of-1 trials have not gained much
traction with clinicians, patients, and the scientific community
at large because of the perception that such trials demand too
much time and effort from clinicians and patients [34,35].
Mobile devices are well suited to overcome these barriers, as
they facilitate data collection with minimal effort required by
the physician and friction by the user.

Using our Personal Evidence Architecture, patients and
clinicians (either together or independently) will be able to
defineaquestion, set up astudy using an n-of-1 study template,
and run the study on any mHealth app using our data analysis
modules. Textbox 1 shows an example of this. By engaging
patients in their own care, n-of-1 studies can enhance shared
decison making, support better patient—clinician
communication, and foster commitment to treatment, leading
to better adherence. Furthermore, the results of n-of-1 trialscan
be aggregated using Bayesian methods, informing care of
populations beyond the n-of-1 trial participants themselves.
This would flip the traditional direction of research inference
on its head, aggregating individual-level evidence to get at
population-level evidence, rather than the other way around.
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Textbox 1. Jack’s N-of-1 Trial.

Jack is a 55-year-old man with chronic back pain of moderate severity. He is taking Vicodin 5/500 tablets several
times daily, but the pills make him sleepy and he's not sure they do much. Jack has been followed closely by Nurse
Practitioner (NP) Erlich for several years. He is randomly assigned to the Trialist and decides to design an n-of-1
trial comparing Vicodin 5/500 5 tabs daily with acetaminophen 500 mg 5 tabs daily. Working with NP Erlich, he
decides on 1-week treatment periods for atotal of 6 weeks. In additionto“ paininterference” (a mandatory outcome),
he creates * longest time, in minutes, able to sit continuously at work” as his customized outcome.

These choices are programmed into the Trialist. Beginning the next day, Jack is notified to start acetaminophen. He
is also reminded at random intervals to note how long he has been sitting and to what extent he is experiencing
discomfort. Once weekly he reports on mandatory outcomes. The process continues for 6 weeks, with the Trialist
signaling Jack to switch at intervals. Based on Jack’s n-of-1 trial results plus priors supplied at the beginning of the
study, the Trialist reports that there is a <30% chance that Vicodin is superior to acetaminophen with respect to
prolonged sitting and only a 10% chance for reduced pain interference. Jack decides to go with plain Tylenol. He
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does well, and 6 months later hetells Ms Erlich he received a promotion at work.

Building the Open mHealth Community

Open mHealth is leading several ongoing projects, including
work with the US federal government on PTSD and chronic
pain as discussed above, to demonstrate the efficacy of an open
architecture and the value of abroad, open community. For each
project, we consider and aim to support all three feedback loops
of self-care, clinical decision making, and research evidenceto
maximize clinicad and scientific impact. These projects
exemplify the value of joint technical and health innovation,
sincethe high-level features are determined by what isclinically
relevant (eg, mobility correlates of chronic pain), while the
lower-level features are determined by what is technically
feasible (accelerometer data from onboard phone sensors).

Open mHealth, and by extension mHealth, would be more
successful with more projects where health innovators and
developers can jointly develop tools and methods that are then
shared through an open architecture. To catayze this
community, we are (1) convening capacity-building workshops,
toincrease the number of health innovatorsusing Open mHeslth,
(2) holding developer connection events to galvanize the
developer community, and (3) creating self-governing working
groups to advance work in key topic areas.

Our paramount community engagement goal is to make it as
easy and as worthwhile as possible for health and technology
innovators to use and contribute to Open mHeath and to
advance overall mHealth impact and effectiveness. While we
do not expect al of mHealth to be open, we hope to foster a
commonsfor sharing and learning that isinclusive of proprietary
components and approaches, to allow heath innovators and
entrepreneurs to focus on their unique market offerings while
increasing the validity, robustness, and efficiency of shared
components and methods. In addition, adoption of our open
architecture and Personal Evidence Architecture components
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will help generate more evidence that can be pooled and shared
across studies, resulting in a stronger, more cohesive evidence
base on mHealth efficacy for personalized care.

Open mHealth is the only organization dedicated to scaling
effective mHealth solutions through an open architecture and
an open collaborative community drawn from both the health
and technology realms. Open mHealth is different from other
organizations such as AT& T and Aetna that are developing
open end-to-end platforms for mHealth applications, in that
Open mHealth modules are embeddable within applications
devel oped on those platforms. Open mHealth isnot acompeting
platform but a source of shared components that can be
compatible with AT& T and other open and closed platforms.
Open mHeadlth is also different from organizations such as the
mHealth Alliance or the nascent National Institutes of Health-led
mHealth Public—Private Partnership, which are dedicated to
scaling mHealth through public—private partnerships but not
through a technical infrastructure. Open mHealth’'s overall
approach and the specific software developed for InfoVis and
Personal Evidence Architecture are applicable within those
partnerships, and Open mHealth continues to be active in
collaborating with the myriad other organi zationsin the mHealth
space.

Conclusion

While mHealth holds great promise, disappointment in health
information technology has been commonplace, with hype
cyclesthat come and go, punctuated by successful but ultimately
limited pilots. At thisjuncture, improving health outcomesfaster
and at lower cost is essential. We look to adapt the model of
one of the most successful innovations of all time—the
Internet—to Open mHesalth to seed and catalyze methods and
techniques for maximal improvement of individua and
population health through a vibrant and open mHealth
community.
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Abstract

Background: E-therapy is defined as a licensed mental health care professional providing mental health services via e-mail,
video conferencing, virtual reality technology, chat technology, or any combination of these. The use of e-therapy has been rapidly
expanding in the last two decades, with growing evidence suggesting that the provision of mental health services over the Internet
is both clinically efficacious and cost effective. Yet there are till unanswered concerns about e-therapy, including whether it is
possible to develop a successful therapeutic relationship over the Internet in the absence of nonverbal cues.

Objective: Our objectivein this study was to systematically review the therapeutic relationship in e-therapy.
Methods: We searched PubMed, PsycINFO, and CINAHL through August 2011. Information on study methods and results
was abstracted independently by the authors using a standardized form.

Results: From the 840 reviewed studies, only 11 (1.3%) investigated the therapeutic relationship. The majority of the reviewed
studies were focused on the therapeutic alliance—a central element of the therapeutic relationship. Although the results do not
allow firm conclusions, they indicate that e-therapy seemsto be at |east equivalent to face-to-face therapy in terms of therapeutic
alliance, and that there is a relationship between the therapeutic alliance and e-therapy outcome.

Conclusions: Overall, the current literature on the role of therapeutic relationship in e-therapy is scant, and much moreresearch
is needed to understand the therapeutic relationship in online environments.

(J Med Internet Res 2012;14(4):€110) doi:10.2196/jmir.2084

KEYWORDS
e-Therapy; therapeutic relationship; therapeutic alliance; common factors in psychotherapy

conferencing, virtual reality technology, chat technology, or

Introduction

As of 2011, 78.3% of the US population had Internet access
[1]. The widespread use of the Internet has affected mental
health care delivery, with a rapid expansion of e-therapy [2].
E-therapy is defined as “a licensed mental heath care
professional providing mental health servicesviae-mail, video

http://www.jmir.org/2012/4/e110/

RenderX

any combination of these” [3].

Although there is growing evidence that e-therapy is effective
for avariety of conditions [2,4-6], researchers have expressed
concerns about e-therapy use[7,8]. One of the primary concerns
about etherapy is related to the perceived difficulty of
developing an effective therapeutic relationship in the absence
of nonverbal cues[6].
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Extensive literature on face-to-face psychotherapy indicates
that the therapeutic relationship accounts for more variability
in psychotherapy outcomes than do specific therapy ingredients
[9-11]. Given the crucial role of the therapeutic relationship in
face-to-face interventions, it is important to assess the role of
therapeutic relationship in e-therapy as well.

Although e-therapy research began over 15 years ago, there has
been no attempt to review the findings pertaining to the status
of the therapeutic relationship in online interventions. Heeding
the guidelines published by the American Psychological
Association (Division 29), which state that descriptions of
effective psychotherapies that do not mention the therapeutic
relationship are* serioudly incomplete and potentially mid eading
on both clinical and empirical grounds’ [12], it is imperative
to investigate systematically the status of the therapeutic
relationship in e-therapy. This paper representsthefirst attempt
to summarize and review the existing findings. More
specifically, the review examined (1) how the therapeutic
relationship is being assessed in e-therapy, (2) patients
satisfaction with the therapeutic relationship in e-therapy, (3)
differences in the therapeutic relationship between e-therapy
and face-to-face therapy, (4) factors that may influence the
therapeutic relationship in e-therapy, and (5) the relationship
between the therapeutic relationship and treatment outcomein
e-therapy.

Methods

Search Strategy

We searched 3 electronic databases (PubMed, PsycINFO, and
CINAHL) from their respective inceptions through August 2,
2011. For PubMed, the search terms were (counseling[MeSH]
OR psychotherapy[MeSH]) AND Internetf MAJRY]). The search
was limited by language (the paper had to be in English), by
methodology (the study had to be a clinical trial; randomized
controlled trial; clinical trial, phase 1; clinical trial, phase 2;
clinical trial, phase 3; clinical trial, phase 4; comparative study;
controlled clinical tria; or atechnica report), and by sample
(human subjects). Thissearch, with these limits, and taking only
the items with an abstract, yielded atotal of 468 abstracts.

http://www.jmir.org/2012/4/e110/
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For PsycINFO, the major search terms were ([exp counseling
OR exp psychotherapy] AND exp Internet). The search was
limited by language (the paper had to be in English), by
methodology (the study had to be an empirical study,
experimental replication, follow-up study, longitudina study,
prospective study, retrospective study, quantitative study, or
treatment outcome/randomized clinical trial), by publication
type (the study had to be a journal article published in a
peer-reviewed journal), and by sample (the study had to be
conducted on humans). This search, with theselimits, and taking
only theitemswith an abstract, yielded atotal of 188 abstracts.

For CINAHL, the major search termswere ([MH psychotherapy
OR MH counseling] AND MH Internet). The search waslimited
by language (the paper had to bein English) and by publication
type (the study had to be a peer-reviewed research article). This
search, with these limits, and taking only the items with an
abstract, yielded atotal of 184 abstracts.

Selection Strategy

We carefully screened the abstracts of al articlesidentified by
the electronic searches (840 in total) to determine whether the
abstracts met the following inclusion criteria: (1) described an
intervention study that empirically assessed the effects of
e-therapy on an outcome (excluding qualitative studies, survey
studies, reviews, meta-analyses, etc), and (2) reported data
relevant to the therapeutic relationship. Specifically, abstract
text had to use the word relationship or alliance to be included
inthe review. Interventions had to be consistent with the above
definition of e-therapy. This excluded interventions that were
described as self-help, peer-led groups, online communities, or
volunteer-led online support. If a given study had multiple
intervention groups, at least one intervention group had to meset
the e-therapy definition. There were no inclusion or exclusion
criteriaregarding the focus of the treatment.

Based on these criteria, the number of eligible abstracts was
reduced from 840 abstracts to 56 abstracts. Figure 1 details
reasons for exclusion [13]. The 56 manuscripts were obtained
and read in full, independently, by two of the authors (MS and
SIM). They completed a standardized form assessing the
above-listed criteria. Any lack of consensuswas discussed with
JBS and GHM until consensus was reached.
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Figurel. PRISMA 2009 Flow Diagram.

Data Abstraction and Study Characteristics

Records identified through database
searching
(n = 840)

h h 4

Records after duplicates removed
(n=731)

Records excluded:

n=237 were not

h

empirical
Records screened

(n=1731) n=438 did not mention
relationship

n=4 were not online

Full-text articles interventions
assessed for eligibility
(n=52)
Studies included in the Full-text articles
systematic review excluded:

(n=11)
n=39 did not investigate
the therapeutic

relationship

n=2 had a previous face-
to-face meeting with the
therapist

Figure. PRISMA 2009 Flow Diagram(13)

date, (2) the study sample (eg, demographic characteristics),
(3) the intervention and the interventionists, (4) study design

We included 11 of the 56 studie_s inthereview (Table 1). Each  elements, (5) the therapeutic relationship element studied and
of the 11 papers was abstracted independently by MSand SIM. how it was measured (eg, scale), and (6) the findings pertaining
The data abstraction form included (1) authors and publication  to the therapeutic relationship. Any discrepancieswere discussed
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among the authors (M S and SIM) with reference to the original
manuscript until consensus was reached.

The quality of each study was evaluated independently by MS
and SIM according to thefollowing eight validity criteria, which
were adapted from the Consolidated Standards of Reporting
Trials (CONSORT) guidelines [14,15] and Delphi criteria list
[16]: randomization; alocation conceament; blinding of
outcome assessments; comparability of groups at baseline;
withdrawals;, handling of dropouts in analyses, use of
intention-to-treat analysis; and multiple follow-up assessments.
Scores were given, with 1 point allocated for each criterion
satisfied (range 0-8 points). The interrater reliability between
them was .84, indicating strong agreement [17]. Any
discrepancies were discussed (with JBS and GHM) with
referenceto the original manuscript until consensuswas reached.

Although some quantitative data were available, there were
insufficient data for formal comprehensive meta-analyses.
Therefore, we report effect sizeswhere possible and informative.

Results

Among the included studies, investigating the therapeutic
relationship was a primary objective for 6 [4,6,18-21], whereas
for the other 5 studies, the assessment of the therapeutic
relationship was a secondary outcome.

http://www.jmir.org/2012/4/e110/
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Study and Participant Characteristics

Table 1 summarizes design characteristics and quality scores.
The quality scores for the studies ranged from 0 to 7 out of a
maximum of 8 points. Because blinding of participants to the
type of intervention is often practicaly impossible in
psychosocial interventions, as participants must actively engage
in them, no study could receive a perfect score of 8. A total of
6 studies were described as randomized; 2 studies used only
pre-post comparisons to analyze data pertaining to the
therapeutic relationship. The other studies had a nonequivalent
group design: 2 studies compared e-therapy datawith datafrom
previously published studies and 1 study used naturalistic
independent samples of participants provided by a youth
counseling service. The main limitations for the studies were
not comparing groups at baseline [4,20,22,23]; not reporting
the use of intention-to-treat analyses or handling of missing
data [4,6,18,21]; and not using follow-up assessments
[4,6,18,20,22,24].

The main therapeutic approach used in the analyzed studieswas
cognitive behaviora therapy (CBT) (k = 9). E-therapists were
psychologists and psychotherapists (k = 6), psychology students
(k = 4), and counselors (k = 1). Overall, the dose of e-therapy
ranged from 1 session to 11 weeks, with a mean of 7.75 (SD
2.37) weeks. Communi cation between therapist and patient was
conducted via asynchronous email and website postings (k =
8), synchronous website text exchange (k = 1), synchronous
chat (k = 1), or a combination of asynchronous email and
synchronous chat (k = 1).
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Table 1. Study design characteristics®
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Sample  E-therapy

Authors size

communication modality

Therapists

Treatment length

Study

Study design quality®

Cook and 15
Doyle[6]

Kingeta [18] 186

Kiropoulos et
al [24] 86

Klein et al 16
[22]

Kleineta 22
(23]

Knaevelsrud 48
and Maercker
[20]

Knaevelsrud 96
and Maercker
[19]

Reynoldsetal 17
(4

Ruwaard et al
[25]

239

Ruwaardetal 54
[26]

Trautmann 18
and Kroner-
Herwig [21]

Email and chat, both asyn-
chronous and synchronous

communication®

Website postings, syn-
chronous communication

Website and email, asyn-
chronous communication

Website and email, asyn-
chronous communication

Website and email, asyn-
chronous communication

Email, asynchronous com-
munication

Email, asynchronous e-
communication

Email, asynchronous com-
munication

Email, asynchronous com-
munication

Website, asynchronous
communication

Chat, synchronous commu-
nication

1 PhD, 3 masters level,
and 1 masters student

“Trained counselors’

9 registered psycholo-
gists, 1 probationary
psychologist

6 registered psycholo-
gists, 1 probationary
registered psychologist

6 registered psycholo-
gists, 1 probationary
registered psychologist

2 psychologists

2 clinica psychologists
at the doctoral level

16 psychotherapists
(62.5% qualified to
work in the United
States)

25 doctoral and 1 post-
graduate student in
clinical psychology

18 graduate-level clini-
cal psychologists and 6
therapists

3 clinical psychology
graduate students

1-5 sessions

1 session, with atypi-
cal session duration of
50-80 minutes

8 weeks, weekly as-
signments

10 weeks, weekly as-
signments

10 weeks, weekly as-
signments

5weeks, 2 weekly 45-
minutewriting assign-
ments

5weeks, 2 weekly 45-
minutewriting assign-
ments

Not reported

7 weeks, 5 hours of
therapist time

11 weeks, 22-44
hours of patient time
and 7-14 hours of
therapist time

6 weeks, aweekly
chat with the therapist

Nonequivalent groupsdesign; 1
compared e-therapy versus
previous normative datafrom
face-to-face counseling

Noneguivalent group design; 2
e-therapy versus telephone
counseling

RCTY design; e-CBT®versus
face-to-face CBT 6

RCT design; pre- to posttreat- 3
ment comparisons

RCT design; pre- to posttreat- 4
ment comparisons

RCT; e-CBT versuswaiting 3
list

RCT; e-CBT versuswaiting 6
list

Noneguivalent group design; 0
e-therapy versus data from
prior face-to-face studies

RCT; e-CBT versuswaiting 6
list

RCT; e-CBT versuswaiting 6
list

RCT; e-CBT versus e-psy- 4
choeducation

8The table presents the information about the studies’ characteristics; not all of the studies provided a detailed description of the methods.
b Score for number of validity criteria satisfied (range 1-8).

€ Synchronous communication between therapist and patient takes places in real time, in a same-time/different-place mode (eg, chat); asynchronous
communication takes place over a period of time through a different-time/different-place mode (eg, email).

d Randomized controlled trial.
€ Cognitive behavioral therapy.

Table 2 summarizes participants characteristics by study. The
participants were receiving e-therapy for avariety of problems,
including mental health diagnosis (eg, posttraumatic stress
disorder, k = 4; depression, k = 1; and panic disorder and
agoraphobia, k = 1), psychologica distress related to medical
problems (eg, headaches, k = 1), work-related distress (k = 1),
general distress (k = 1), and other self-reported presenting

http://www.jmir.org/2012/4/e110/

problems (eg, symptoms of depression, symptoms of anxiety,
stress, relationship issues, or childhood abuse; k = 2).
Participants were both adolescents (k = 2) and adults (k=9). A
majority of the adult patients were women (at |east 60% across
the studies) with ahigh level of education (at |east 44% across
the studies completed college).
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Table 2. Participants characteristics®

Sucaaet d

Authors Presenting Age (years), Gender Education Race/
problem mean (SD) ethnicity

Cook and Doyle  Relationshipissuesand 41.40 (15.99) 93%women All participants completed at least  “Primarily white”

[6] depression high school

King et al [18] Distress 14.25(no SD provid-  80.1% women Not reported Not reported

ed)

Kiropoulos et al Panic disorder andago-  38.96 (11.13) 72.1% women Mean education level 12.53 (SD Not reported

[24] raphobia 6.14) years

Kleinet al [22] Posttraumatic stress 48 (no SD provided) 81.2% women Mean education level 13 years(no  Not reported
disorder SD provided)

Kleinet al [23] Posttraumatic stress 45.8 (no SD provid-  77.2% women Mean education level 13.3 (SD 3.5) Not reported
disorder ed) years

Knaevelsrudand  Posttraumatic stress 35(no SD provided) 92% women 55% had a university degree Not reported

Maercker [20] disorder

Knaevelsrudand  Posttraumatic stress 35(no SD provided) 90% women 44% had a university degree Not reported

Maercker [19] disorder

Reynoldset al [4] Depression, stress, anx- Median 39 71% women 94.1% compl eted high school 82% Caucasian
iety, and childhood
abuse

Ruwaard et al [25] Work-related stress 44 (8) 60% women 84% had a university degree Not reported

Ruwaard et al [26] Depression 21 (10) 69% women 65% had a university degree Not reported

Trautmann and Headache 13.4(2.6) Not reported Not reported Not reported

Kroner-Herwig
[21]

8The table presents theinformation about the patients’ characteristicsthat the studies provided; not all the studies provided the full range of demographic

information.

Assessment of the Therapeutic Relationship in
E-Therapy

Table 3 presents, by study, the characteristics of the measures
used to assess the therapeutic relationship.

A total of 3 of the studies[22-24] used the Therapist/Therapeutic
Alliance Questionnaire, a modified version of the Helping
Alliance Questionnaire[29]. The scale requiresthe participants
to estimate the degree to which the therapeutic aliance with
their therapist was helpful.

Cook and Doyle [6] used the Working Alliance Inventory [27].
The scaleis based on Bordin's concept of therapeutic alliance:
therapist-patient  agreement on  therapeutic  goals;
therapist-patient agreement on therapeuti ¢ tasks, and the quality
of the emotional bond between the therapist and the patient
[35,36]. Two other studies[19,20] used the short version of the
Working Alliance Inventory [30].

King et al [18] used the Therapeutic Alliance Scale [28]. The
scale evaluates the overall therapeutic aliance with 3
subcomponents: mutual liking between therapist and patient,
collaboration between therapist and patient, and resistance (ie,
resistance to the treatment program).

http://www.jmir.org/2012/4/e110/

Reynoldset a [4] used the Agnew Relationship Measure-Short
Form [31]. The scale evaluates the overall therapeutic alliance
with 3 subcomponents: bond and partnership, confidence
(defined as the confident collaboration between patient and
therapist), and openness (defined as“the felt freedom to disclose
and reveal personal material without fear of censure or
embarrassment”) [32].

Trautmann and Kroner-Herwig [21] used an Internet-based
patient-therapist alliance/assistance questionnaire [33], which
was adapted for use with children and adolescents and to the
conditions of e-therapy (eg, “My therapist’s explanations helped
and supported me;” “This week | learned something that can
help me cope with my headache”). The questionnaire was
developed for the purpose of this study, and no other details
were provided about this measure.

The other 2 studiesincluded in thisreview [25,26] investigated
patients satisfaction with the therapeutic relationship. Both
used a scale with 4 items, which assessed the extent to which
the participants regarded their relationship with the therapist as
being pleasant and personal, whether they perceived the
relationship as growing during the treatment, and whether they
missed face-to-face contact. No other details were provided
about this measure.
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Table 3. Therapeutic relationship measures and findings.

Sucaaet d

Therapeutic Instrument description
relationship ~ Moment of Measured Item description and psychometric
Authors measure assessment?  constructs and properties properties Patient ratings
Cook and Working Al-  Third session  Overall thergpeutic 36 itemsscored ona7-point  Good construct validity Overall therapeutic al-
Doyle [6] liance Invento- alianceand 3sub- Likert scaleranging from1 andhighinternal consis-  liance, mean 215.07;
ry [27] components: (1) (never) to 7 (always). Sub-  tency on the composite agreement on task,
agreement on scalesscorescanrangefrom score ((93) aswell as mean 70.33; agreement
goals, (2) agree- 12 to 84, and total scores for the subscales (.85-  on goals, mean 72.27,
ment ontasks, (3) canrangefrom36t0252.  .88) [27] bond, mean 72.47
bond Higher scores reflect more
positive ratings of therapeu-
tic alliance.
King et a Therapeutic  Posttreatment  Overall therapeutic  30items, scoredona3-point  Goodinternal consisten-  Overall alliance, mean
[18] Alliance Scale alianceand 3 sub- Likert scale (disagree, cy for the subscales 74.0 (SD 10.4); resis-
[28] components: (1) somewhat agree, agree), (.83-.90) [28] and for  tance, mean 24.6 (SD
mutua liking, (2)  with scoresranging from30 entire measure (.92) 4.6); mutual liking,
resistance, (3) col- to 90, where higher scores  [18] mean 26.2 (SD 3.6);
laboration indicate more positive per- collaboration, mean
ceptions of alliance. 23.1(Sb 4.9)
Kiropoulos  Therapist Al- Posttreatment  Overall therapeutic 17 itemsrated onalLikert ~ No datawere found Mean 83.13 (SD 11.20)
et a [24] liance Ques- aliance(ie thede- scaleranging from1to7 about the psychometric
tionnaire [29] greetowhichpa- and summed to producea  properties
tientsexperience  total score, which can range
their therapeutic ~ from 17 to 102. Higher
relationship asbe-  scoresreflect more positive
ing helpful) ratings of the therapeutic al-
liance.
Kleineta Therapeutic ~ Posttreatment  Overall therapeutic 17 itemsrated onalikert ~ No datawere found Mean 86.25 (SD 16.23)
[22] Alliance aliance(ie, thede- scaleranging from1to7 about the psychometric
Questionnaire greetowhichpa- and summed to producea  properties
[29] tientsexperience  total score, which can range
their therapeutic ~ from 17 to 102. Higher
relationship asbe-  scores reflect more positive
ing helpful) ratings of the therapeutic al-
liance.
Kleineta Therapeutic ~ Posttreatment  Overall therapeutic 17 itemsrated onalikert ~ No datawere found Mean 89.18 (SD 15.13)
[23] Alliance aliance(ie, thede- scaleranging from1to7 about the psychometric
Questionnaire greetowhichpa- and summed to producea  properties
[29] tients experience  total score, which can range
their therapeutic ~ from 17 to 102. Higher
relationship asbe-  scoresreflect more positive
ing helpful) ratings of the therapeutic al-
liance.
Knaevelsrud  Working Al- Overdll therapeutic  12itemsscoredona7-point  Goodinternal consisten-  Overall aliance, mean
and Maerck- lianceInvento- alianceand 3sub- Likert scale with scores cy for the subscales 5.8 (SD 0.62); agree-
er [20] ry-short ver- components: (1) ranging from 1to 7. Higher (.90-.92) and for the ment on goals, mean
sion [30] agreement on scores reflect more positive  composite score (.98) 5.8 (SD 0.77); agree-
goals, (2) agree- ratings of therapeutic al- [30] ment on tasks, mean 5.7
ment on tasks, (3) liance. (SD 0.80); bond, mean
bond 6.2 (SD 0.75)
Knaevelsrud Working Al-  Fourthsession Overall therapeutic  12itemsscored ona7-point  Good interna consisten-  Overall alliance, mean
and Maerck- lianceInvento- alianceand 3 sub- Likert scale with scores cy for the subscales 5.8 (SD 0.72); agree-
er[19] ry-short ver- components: (1) ranging from 1to 7. Higher  (.90-.92) and for the ment on goals, mean
sion [30] agreement on scores reflect more positive  composite score ((98) 5.8 (SD 0.77); agree-
goals, (2) agree- ratings of therapeutic al- [30] ment on tasks, mean 5.7

ment on tasks, (3)
bond

liance.

(SD 0.83); bond, mean
6.2 (SD 0.69)
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Sucaaet d

Therapeutic Instrument description
relationship ~ Moment of Measured Item description and psychometric
Authors measure assessment?  constructs and properties properties Patient ratings
Reynoldset Agnew Rela Fourthsession Overall therapeutic 12 items, each rated ona7-  Good construct validity Bond and partnership,
a [4] tionship Mea- alianceand 3sub- point Likert scale, with and highinternal conss- mean 5.97 (SD 1.26);
sure-Short components: (1) higher scoresindicating tency, ranging from .83 confidence, mean 6.19
Form [31] bond and partner-  more positive perceptionsof 10 .89 [32] (SD 1.24); openness,
ship, (2) confi- dliance. mean 5.27 (SD 1.42)
dence, (4) open-
ness
Ruwaard et  Treatmentsat- Posttreatment  Aspects of pa- 4 items The scale was devel - Participants rated the
a [25] isfactionitems tients' perceived oped for the purpose of  relationship as pleasant
[25] relationship with the study; no datapro-  (88%) and personal
their therapists vided about the psycho-  (75%); they perceived
metric properties therelationship to grow
during the treatment
(57%); 68% said that
they did not miss face-
to-face contact
Ruwaard et  Treatmentsat- Posttreatment  Aspects of pa- 4 items The scale was devel - Participants rated the
a [26] isfactionitems tients' perceived oped for the purpose of  relationship as pleasant
[25] relationship with the study; no datapro-  (88%) and personal
their therapists vided about the psycho-  (75%); they perceived
metric properties therelationship to grow
during the treatment
(57%); 89% said that
they did not miss face-
to-face contact
I nternet-based
guestionnaire
on patient- The scale was devel -
trainer al- The scalerangesfromOto  oped for the purpose of E-CBTP, median 2.8,
Trautmann  liance/assis- 3, with higher scoresindicat-  the study; no datapro-  range 2-3; e-psychoed-
and Kroner-  tance scale Patient—trainer al-  ing more positive percep-  vided about the psycho-  ucation, median 2.7,
Herwig [21] [33] Posttreatment  liance tions of aliance. metric properties range 2-3

8] multiple assessment pointswere used, we present the datafor the earliest point of assessment, since previous studies showed that the level of alliance,

regardless of the length of therapy, is established within the first sessions, recommending that alliance be assessed at the beginning of therapy [34].

b Cognitive behavioral therapy.

Patients’ Satisfaction With the Therapeutic
Relationship in E-Therapy

Ruwaard and colleagues [25] investigated the impact of
e-therapy on work-related stress on asample of 239 participants.
Results indicated that participants rated the e-therapy
relationship as being pleasant (210/239, 88%) and personal
(179/239, 75%); 136 of 239 (57%) perceived the relationship
to grow during the treatment, and 163 of 239 (68%) said that
they did not miss face-to-face contact.

A second study conducted by Ruwaard and colleagues [26]
investigated the impact of e-therapy on depression on asample
of 54 participants. The study yielded similar results to those
previously described, in that the majority of the participants
rated the e-therapy relationship as being pleasant (47/54, 87%)
and personal (42/54, 78%), perceived the relationship to be
growing during the treatment (42/54, 78%), and reported that
they did not missface-to-face contact (48/54, 89%). Theresults
of the studies indicated that patients offered high ratings for
therapeutic relationship in e-therapy (see Table 3).

http://www.jmir.org/2012/4/e110/

Differencesin the Therapeutic Relationship Between
E-Therapy and Face-to-Face Therapy

A total of 3 studies investigated differences in the therapeutic
alliance between e-therapy and face-to-face therapy [4, 6, 24].
Results were mixed, with 2 studies showing no significant
differences in therapeutic alliance (eg, overall aliance and
various subscales) between e-therapy and face-to-face therapy,
and 1 study showing higher scores for therapeutic aliance in
e-therapy than in face-to-face therapy.

Kiropoulos and colleagues [24] investigated whether the
therapeutic aliance in e-therapy is different from face-to-face
therapy in astudy comparing e-CBT with face-to-face CBT for
panic disorder and agoraphobia. Results indicated that there
was no significant difference between groups for therapeutic
alliance score (t,;,=—1.02, P =.31, d = 0.29; according to Cohen
[37], an effect size of 0.210 0.3 representsasmall effect, around
0.5 represents a medium effect, and 0.8 or greater represents a
large effect).

Reynolds et a [4] compared e-therapy data with data from
previoudy published face-to-face studies. Resultsindicated that
patients gave high ratings for therapeutic alliance in e-therapy,

JMed Internet Res 2012 | vol. 14 | iss. 4 [e110 | p.144
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

with the means for the subscales of bond and partnership
between therapist and patient (mean 5.97, SD 1.26) and
confident collaboration between therapist and patient (mean
6.19, SD 1.24) within the range of reported meansfor previous
face-to-face therapy studies. The mean for openness (mean 5.27,
SD 1.42) in e-therapy was below the range of means from the
prior face-to-face studies. However, it isimportant to note that
no test for statistical significance was performed.

Cook and Doyle[6] investigated whether the therapeutic aliance
in e-therapy is different from face-to-face therapy in a sample
of 15 participants. Results indicated that the overall working
alliance scores (t;,= 3.03, P <.001, d = 0.60) and the agreement
between therapist and patient on the therapy goals subscale
scores (i, = 2.30, P = .03, d = 0.79) were significantly higher
in e-therapy than in face-to-face interventions, with medium to
large effect sizes. The agreement between therapist and patient
on tasks (ty, = 1.26, P = .22, d = 0.22) and the bond between
therapist and patient were rated higher as well (t;,=1.62, P =
.12, d = 0.33), although the difference did not reach statistical
significance and the effect sizes were small.

Factors That May Influence the Therapeutic
Relationship in E-Therapy

A total of 2 studiesinvestigated factorsthat might influence the
therapeutic relationship in e-therapy [6, 20]. Knaevelsrud and
Maercker [20] reported an inverse relationship between
pretreatment symptom severity and therapeutic allianceratings,
such that patients who experienced more severe anxiety
symptoms at the beginning of treatment tended to give lower
ratings for the bond between therapist and patient subscale (r
=—-34, P < .05, d = 0.72). There was an overall tendency for
an inverse relationship between pretreatment anxiety and
depression symptoms, and agreement on goas and task
subscales ratings, but the correlations did not reach statistical
significance and the effect sizes were small to moderate (all P
> .05, all d < 0.40).

Cook and Doyle [6] investigated the impact of communication
modality on the therapeutic relationship. Their results did not
reach statistical significance. However, they reported that
participants who used chat as the primary mode of
communication (eg, asopposed to email) had consistently higher
means for the therapeutic alliance than did participants who
used email (overal aliance, t;3 = 1.54, P = .10, d = 1.13;
agreement on task, t;3=0.89, P = .37, d = 0.54; agreement on
goals, t;3=1.54, P=.12,d =1.09; bond, t;3=1.92, P=.07,d
= 1.19), obtaining medium to large effect sizes. Participants
who used more than one modality of communication (eg, email
plus chat) had higher ratings for the therapeutic alliance than
did participantswho used only one modality of communication
(overdll dliance, t;3 = 1.87, P = .08, d = 1.02; agreement on
tasks, t;3= 1.67, P = .11, d = 0.91,; agreement on goals, t;3 =
1.40, P = .18, d = 0.76; bond, t;3 = 1.67, P = .11, d = 0.91).
However, it should be noted that these results were based on
comparisons made on very small samples of participants (eg,
participants who used chat as a primary communication mode,
n = 3, versus participants who used email as a primary
communication mode, n = 12).

http://www.jmir.org/2012/4/e110/
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I sthe Quality of the Therapeutic Relationship Linked
to Treatment Qutcomein E-Therapy?

A total of 3 studies investigated the impact of the therapeutic
aliance on treatment outcome [18-20]. Knaevelsrud and
Maercker [20] investigated the relationship between working
aliance and the outcome of etherapy for patients with
posttraumatic stress disorder. Results showed that the composite
score for therapeutic alliance correlated positively with residual
gain scores for anxiety (r = .33, P < .05, d = 0.69), which
indicatesthat patientswho rated the aliance as better had greater
reduction of their anxiety scores at posttreatment.

Knaevelsrud and Maercker [19], in alater study investigating
the impact of e-therapy on posttraumatic stress disorder, found
that overall patient-rated working alliance at posttreatment
predicted 15% of the variance in the scores for posttraumatic

stress symptoms (adjusted R = .148, F, 5, = 8.15, P < .001),
obtaining alarge effect size.

King and colleagues [18] investigated the impact of online
versus telephone counseling for adolescents. Their results
reveadled a modest trend toward a relationship between the
collaboration subscale scores and posttreatment distress (beta
=0.25,t=1.83, P =.07, d = 0.14) and a significant effect of
the resistance subscale on posttreatment distress (beta = 1.21,
t=2.40,P<.05, d=0.19).

Discussion

To our knowledge, this study is the first to summarize and
review the findings on the role of the therapeutic relationship
in e-therapy. The most striking finding was the limited number
of studiesinvestigating the therapeutic relationship. Of the 840
reviewed studies, only 11 (1.3%) addressed and investigated
the issue of the therapeutic relationship, and of these, only 6
investigated the therapeutic relationship asaprimary objective.
In other words, the resultsindicate that, athough the therapeutic
relationship is considered to be an important common factor
operating across al psychotherapies [34,38], the study of the
therapeutic relationship appears to have been largely ignored
in the e-therapy literature.

Thereviewed studieshave the merit of providing afirst glimpse
into the role of the therapeutic relationship in e-therapy.
However, due to the small number of studies and to their
methodological limits, the findings must be interpreted with
caution.

Study and Participant Characteristics

The methodological limits of the studies included the lack of
suitable control groups (nonrandom allocation or nonequival ent
group design), lack of pretest information, poor reporting and
handling of dropouts in the analyses, and more generally an
often incomplete presentation of results (eg, not reporting
standard deviations, not reporting effect sizes). As research
moves forward, it is important for future studies to adhere to
the standards of conducting and reporting psychosocial
interventions [13]. Improved reporting will lead to the
enrichment of systematic reviewsand allow for better-informed
treatment decision making among practitioners. Another issue
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that might limit enthusiasm for the findingsisthat the majority
of studies were affected by a selection bias. The recruitment
was performed through webpages or email announcements,
which aready rely on a certain familiarity with the use of the
Internet. This is a particularly important methodological
limitation, since previous studies indicated that, the more
familiar participants are with Internet-based contact, the more
positively they judge Internet-based contact to be [39]. Future
studies should clarify the role of Internet familiarity in the
therapeutic relationship in e-therapy.

Asfor the studies’ characteristics, it is interesting to note that
the main therapeutic approach was CBT, which easily lends
itself to standardized instructions and short-term, manualized
approaches. Because almost al studiesincluded in this review
used a CBT approach, it is difficult to infer the status of
therapeutic relationship in online interventions that use
therapeutic approaches that are less structured.

The overwhelming majority of participants were women,
consistent with previous research that has found that more
women than men use the Internet for mental health information
and services [40]. Participants tended to be highly educated.
Not all the studies provided information about other important
demographics, such as race and ethnicity, but it is interesting
to note that in the 2 studies that reported this information, the
participants were primarily white. These results are consistent
with previous findings, indicating that health information
seeking over the Internet is more prevalent among white,
educated women, and that mental health information seeking
in particular tends to have the same type of consumers[40]. To
determine the appropriateness of e-therapy and to investigate
the status of the therapeutic relationship in online environments
across ethnic groups, future research should include more
diverse samples of patients.

Assessment of the Therapeutic Relationship in
E-Therapy

The mgjority of the studiesfocused on a specific element of the
therapeutic relationship, namely the therapeutic aliance. The
studies used a variety of measures to assess the therapeutic
alliance, defining the concept by theinstrument used to measure
it. In that sense, as Norcross [34] suggested, “instrumentation
defines the construct.” In addition, some of the studies used
measures that had been created on an ad hoc basis. If progress
isto be madein thisfield, future studies should reach toward a
consensus by using validated measures based on supported
conceptualizations of what therapeutic alianceis[34,41].

Asfor the timing of the assessment, the mgjority of the studies
investigated the therapeutic aliance at the end of therapy.
Previous studies indicate that the level of aliance, regardless
of the length of therapy, is established within the first sessions
[34]. Meta-analytic studies also revealed that early aliance is
more predictive of outcome than is aliance assessed later in
therapy [42]. Accordingly, it is recommended that future
e-therapy studies assess alliance at the beginning of the
treatment.

http://www.jmir.org/2012/4/e110/

Sucaaet d

Differencesin the Therapeutic Relationship Between
E-Therapy and Face-to-Face Therapy

A surprising finding, given the previous concernsrelated to the
lack of nonverbal cuesin e-therapy, is that e-therapy seemsto
be at least equivalent to face-to-face therapy in terms of the
therapeutic relationship (more specifically therapeutic aliance).
Although very promising and clearly worthy of attention, this
line of research isinitsinfancy, and further research is needed
to draw firm conclusions.

Factors That May Influence the Therapeutic
Relationship in E-Therapy

Although the resultsdo not allow firm conclusionsto be drawn,
it seems that investigating factors such as communication
modality and pretreatment symptom severity as moderators of
the therapeutic relationship might be a fruitful direction of
research. In addition, all of the studies included in this review
used text-based communication methods; thus, it would be
important to investigate the status of the therapeutic relationship
when the communi cation modality includes video conferencing
(eg, through Skype), where the verbal cues are not missing and
the communication is synchronous.

I sthe Quality of the Therapeutic Relationship Linked
to Treatment Qutcomein E-Therapy?

The 3 studiesinvestigating the impact of the therapeutic aliance
on treatment outcome indicate that these two factors have a
positive relationship. Thisavenue of research should be further
pursued, as it offers a hint that the beneficial effects of this
therapeutic relationship element are not restricted to face-to-face
therapies.

Limitations, Conclusions, and Future Directions

The present review has limitations. First, it was based on
searches in three databases—PubMed, PsycINFO, and
CINAHL—and was limited to published papers in English. It
is possible that additional relevant papers exist outside of the
present sample of papers. Second, the reviewed abstracts were
required to report the assessment of the therapeutic relationship.
It ispossible that papers exist for studiesin which investigating
the relationship was not a main goal, and thus their abstracts
might not refer to it. Future work may include more languages,
include unpublished manuscripts, and use a wider variety of
search terms to confirm the generalizability of the present
conclusions. Additionally, once the literature grows large
enough, aformal meta-analysis should be conducted to estimate
the overall effect size for both the impact of the relationship on
psychotherapy outcome and differences in the relationship
between faceto-face therapy and etherapy. Future
meta-analyses would also have the potential to explore
moderators of relationship effects and would be an important
step forward for the field.

Overal, this review summarizes research to date on the
therapeutic relationship in e-therapy. If relationshipis considered
acommon factor in successful psychotherapy, it should become
commonly studied in e-therapy as well. Looking to the future,
we hope that the present findings will spur investigation into
the role of the therapeutic relationship in e-therapy.
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Abstract

Background: TheInternet has revol utionized the health world, enabling self-diagnosis and online support to take place irrespective
of time or location. Alongside the positive aspectsfor an individual’s health from making use of the Internet, debate hasintensified
on how the increasing use of Web technology might have a negative impact on patients, caregivers, and practitioners. One such
negative health-related behavior is Munchausen by Internet.

Objective: Munchausen by Internet occurs when medically well individuals fake recognized illnesses in virtual environments,
such as online support groups. This paper focuses on the aspect of Munchausen by Internet in which individuals actively seek to
disrupt groups for their own satisfaction, which has not yet been associated with the wider phenomena of Internet trolls (users
who post with the intention of annoying someone or disrupting an online environment).

Methods: A wide-ranging review was conducted to investigate the causes and impacts of online identity deception and
Munchausen by Internet drawing on academic research and case studies reported online and in the media.

Results:. The limited research relating to motivation, opportunity, detection, effects, and consequences of Munchausen by
Internet is highlighted and it is formally linked to aspects of trolling. Case studies are used to illustrate the phenomenon. What
isparticularly worrying is the ease with which the deception can be carried out online, the difficulty in detection, and the damaging
impact and potential danger to isolated victims.

Conclusions:  We suggest ways to deal with Munchausen by Internet and provide advice for health group facilitators. We also
propose that Munchausen by Internet and Munchausen by Internet trolling should be formally acknowledged in arevised version
of the Diagnostic and Statistical Manual DSM-5. This will assist in effectively identifying and minimizing the growth of this
behavior as more people seek reassurance and support about their health in the online environment. We also suggest directions
for future research.

(J Med Internet Res 2012;14(4):€115) doi:10.2196/jmir.2011

KEYWORDS

Munchausen by Internet; Internet trolls; identity deception; malingering; factitious disorder; deviance; social networking sites;
health support groups

1951[1], followed in 1977 by Munchausen syndrome by proxy
[2]. More recently, the increasing use of the Internet to provide
support for illnesses and other medical issues has introduced
the concept of  hedth-related online  identity
deception—Munchausen by Internet (identified in 2000) [3].

Introduction

Lying to receive medical attention is not a new concept.
Although it was not until the 1800s that factitious disorder was
formally recognized, evidence of malingering dates back asfar
as Roman times. Munchausen syndrome was first described in

http://www.jmir.org/2012/4/e115/ JMed Internet Res 2012 | vol. 14 | iss. 4 [e115 | p.150
(page number not for citation purposes)


mailto:apulman@bournemouth.ac.uk
http://dx.doi.org/10.2196/jmir.2011
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

This paper reviews the research about the origins and evidence
relating to these disorders. The limited research relating to
motivation, opportunity, detection, effects, and consequences
is highlighted with case studies. We conclude with practical
and theoretical suggestions. We suggest practical ways for the
health care community to deal with Munchausen by Internet
and provide advice for health support group facilitators. We
propose that Munchausen by Internet and Munchausen by
Internet trolling be formally acknowledged and suggest future
research directions.

Types of Deception Regarding Health

Malingering

Malingering is defined as a deliberate behavior for a known
external purpose [4]. Resnick [5] described three types of
malingering: (1) pure malingering in which the individual
fasifies al symptoms; (2) partial malingering in which an
individual has symptoms but exaggerates the impact they have
on daily life; and (3) false imputation in which the individual
has valid symptoms but is dishonest as to the source of the
problems. Other forms of malingering are simulation in which
a person emulates symptoms of a specific disability and
dissmulation in which the patient denies the existence of
problemsthat would account for the symptoms (eg, drug abuse).

Historically, the Roman physician, Galen, presented the earliest
evidence of malingering in the second century AD. One patient
pretended to suffer from colicin order to avoid apublic meeting
and another faked akneeinjury in order to remain home while
his master took along journey [6]. Causes of malingering vary.
Although the malingering individual is seeking tangible gains,
such as time away from work or avoiding an activity, the
underlying motivation differs[3].

Malingering was widespread throughout Russiaduring the early
1950s because people sought to escape sanctions or coercion
[7]. Russian physicians were limited by the state to only four
medical dispensations. Patients were identified as: (1) needing
medical care, (2) thinking they needed medical care, (3) faking,
or (4) making direct pleasfor medical dispensation. Low social
trust is exhibited when certain ethnic groups have low trust in
health care as an ingtitution because of historical oppression
and deception of their cultural group [8]. The early dependence
upon doctors by poor Russian laborers has been said to have
altered the doctor-patient relationship to one of mutual mistrust
and deception [7]. If an individual patient trusts their doctor
because the doctor has been assessed as trustworthy over time,
this is an example of interpersona trust. Recent health care
literature has explored the role of patients trust in patient
behaviors such as adhering to medical advice, malpractice
litigation [9], and seeking health care services [10]. Some
researchers believe that recent changes in health care practices
are undermining the trust relationship between patients and
physicians [11], with particular emphasis on the fact that
technology is replacing the human element in medical practice
thereby reducing patient’strust in physicians[9]. Trust hasbeen
defined as a feeling (often based on inconclusive evidence) of
certainty that a person or a thing will not fail [12]. There are
several trust relationships. The threetrust relationships relevant
to this discussion are: (1) interpersonal trust defined as a
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human’s trust with another human whether face-to-face or
through a device; (2) social trust defined as a human's trust
with asystem or ingtitution; and (3) trust in automation defined
as ahuman’strust with technology or a device.

There are no quantifiable numbers on how many people might
misuse the Internet to abuse trust relationships, but many
researchers have shown how the Internet lendsitself to deception
[3]. People might malinger online for external incentives, such
as money or gifts, but fraud is usually the principle motivation
[4]. Within the medical arena, the Internet offers anonymous
access to vast amounts of information on illnesses and support
groups for rare diseases, opening up opportunities for people
with the urge to pretend they are sick and abuse trust [13].

Factitious Disorder and Munchausen Syndrome

Factitious disorder (FD) is an umbrella category covering a
group of mental disturbances in which patients intentionally
feign physical or mental illness without obvious benefit. Gavin
[14] first described “factitious disease” in 1843. He described
soldiers and seamen who mimicked illnessto incite compassion
or attention. The exact incidence of FD isunknown, but studies
suggest that approximately 9% of hospitalized patients on
specialty servicesin tertiary care have FD [15]. Modern study
beganin 1951 with an article by Asher [1], who coined theterm
“Munchausen syndrome” to describe asubtype of FD. The name
came from a German baron who liked to embellish stories of
his military exploits to impress listeners. Subsequently, lying
and Munchausen were connected in German culture [16]. A
series of patients whose medical histories consisted mainly of
falsehoods and who visited and deceived hospitals and doctors
have been described in the medical literature [1].

People with Munchausen syndrome go to incredible lengths to
appear sick or to make themselves sick. For example, ayoung
woman surreptitiously ingested laxatives to cause diarrhea,
hypokalemia, and weight loss, and another young woman
feigned cancer with the help of fabricated medical records in
order to receive chemotherapy [17]. Those with Munchausen
syndromewho have medical training are especially convincing.
Others read up on diseases so they can mimic symptoms
accurately [18]. Some become so proficient that they can fool
doctorsinto ordering needlesstests and even operationsin some
cases. Munchausen syndrome tends to be chronic and people
with it usually become habitual deceivers [19]. Savino and
Fordtran [17] proposed that it was likely that many cases of
factitious cancer were never discovered and predicted that with
advancesin computer technol ogy the quality of forged medical
recordswould improveinthefuture. Thisisshown by the recent
case of an individual using medical images obtained from the
Internet to support claims of ankle dislocation [20].

Munchausen Syndrome by Proxy and Fabricated or
Induced IlIness

In 1977, Munchausen syndrome by proxy (M SP)—also known
asfactitiousdisorder by proxy—wasfirst described by Meadow
[2]. One mother had poisoned her toddler with excessive
quantities of salt and another mother had introduced her own
blood into her baby’s urine sample. MSP refers to a parent or
other adult caretaker who repeatedly seeks medical attention
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for their children, whose symptomsthey have faked or induced,
sometimes causing real harm to the child, and/or subjecting
them to unnecessary investigations and interventions. Many
hypotheses have been proposed to explain MSP. Some have
noted that patients with the condition often present traumatic
events—particularly abuse and deprivation and numerous
hospitalizations in childhood—and as adults may have lacked
support from family and friends. Others consider that it allows
patients to feel in control as they never felt in childhood [21].
Savino and Fordtran suggested that it might represent the
patient’s attempt to cope with emotional distress[17].

In the United Kingdom, MSP is now termed “fabricated or
induced illness’ (FI1) [22], athough MSP is still widely used
in other countries. The British Paediatric Surveillance Unit
(BPSU) carried out a study of FlI cases and identified 97 cases
in the United Kingdom over atwo-year period. This equated to
1 child in every 5000 being affected by FlI, but it is likely that
thisfigure underestimates the true scal e of the problem. Another
study estimatesthat the number of children affected by FlI could
beashighas1in 1100 [22].

Munchausen by I nternet and Munchausen by Proxy by
Internet

In 1983, the case of “Joan and Alex” shocked users of a CB
radio channel of the national network, CompuServe, when a
male psychologist (Alex) masqueraded as a disabled woman
(Joan) in an attempt to use the trust and intimacy attained in the
online interactions for his own social gain [23]. In 2000,
Munchausen by Internet was identified by Feldman [3] to
describe an individual seeking attention by playing out a series
of dramatic near-fatal illnesses and recoveriesthat increasingly
strain credulity. A Google search for the term yields more than
7000 search results. Thereis also an extensive Wikipedia entry
[24] that has been revised 285 times since its creation in
2007—an average of 61.5 edits per year—suggesting that the
term has now comfortably entered the online vernacular of
Internet users. Munchausen by Internet can have devastating
effects within online discussion groups, destroying trust when
the hoax is exposed [3]. The virtual communities that were
created to give support, as well as genera non-medical
communities, often express genuine sympathy and grief for the
purported victims. However, when fabrications are suspected
or confirmed the ensuing discussion can create schisms,
destroying some communities and altering the trusting nature
of membersin others.

As yet, Munchausen by Internet has not been officialy
recognized by the American Psychiatric Association in the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V). The DSM-5 is currently in review, but makes no
mention of Munchausen by Internet although FD is listed in
two proposed subtypes: (1) factitious disorder imposed on self
and (2) factitious disorder imposed on another. However, these
entries make no reference to the Internet in the diagnoses [25].
A generic search on the DSM-5 review website for the term
“Internet” locates one relevant mention in illness anxiety
disorder under somatic symptom disorders, but this does not
mention FD. One of the diagnostic criteria is that the person
“performsrelated excessive behaviors (eg, checking one’s body
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for signs of illness, repeatedly seeking information and
reassurance from the Internet or other sources)..” [26]. The
DSM-5 review proposes minor modifications to factitious
disorders under the umbrella of somatic symptom disordersin
their own chapter. The most important modification is the
elimination of the distinction between factitious disorders
involving predominantly physical versus psychological
symptoms. Also, factitious disorder by proxy is now termed
“factitious disorder imposed on another” [25], with the
perpetrator receiving the diagnosis, not the victim.

New cases of Munchausen by Internet are identified regularly.
Recent examples demonstrate the versatility of using online
formats for FD, including the adoption of multiple personae
and the substantial time and effort expended to contrive complex
and dramatic fake identities and conditions [27]. One case
documented a brother-sister dyad who created an elaborate
narrative to lure a woman into providing time and attention
under false pretences. Elizabeth, the victim, had multiple
sclerosis and was seeking online support through a social
networking website hoping to connect with others coping with
chronicillness[27]. In another case, after being diagnosed with
a chronic illness, Helen sought to better understand her rare
condition by turning to Internet resourcesfor moreinformation
[27]. Her research led her to discover an online support
community and shejoined asupport group designed specifically
for people with her disease. Helen created a number of fake
personae: “lsabelle’” (Helen's good friend), “Justin® (her
boyfriend), and Justin’s father and sister to carry on the story
after “Justin” passed away. Helen also fabricated two other
storylinesincluding one that featured an ailing mother who had
tragically lost two children to illness. Another case concerned
a 44-year-old woman who said she had been diagnosed with
chronic myeloid leukemia. Had the documents presented by her
not aroused suspicion, shewould have undergone abone marrow
aspirate and chemotherapy [28].

Munchausen by Internet has also expanded to MSP on the
Internet [29]. In 2009, Emily McDonald was arrested for injuring
her daughter, Dakota, who had beenin and out of hospital since
her premature birth. When Dakota did not recover in hospital
and her blood cultures showed odd results, staff became
suspicious and set up a camerain her hospital room. On video,
they caught McDonald putting fecal matter into Dakota's
feeding tube. McDonald's case appeared to be M SP; however,
she was also posting about her daughter and her illness on her
own blog (no longer publically accessible). Although not
diagnosed with M SP, she admitted to second-degree injury to
achild and was sentenced to 20 yearsinjail [30].

Munchausen by Internet

Negativel mpact from Health-Related Online Support

Debate has intensified on how the increasing use of Web
technol ogy might have anegative impact on patients, caregivers,
and practitioners. For example, there can beahighratio of false
or irrelevant information compared to useful information onthe
Web. Eysenbach et a [31] systematically reviewed studies of
health website evaluations and found that the most frequently
used quality criteria included accuracy, completeness, and
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technical criteriarelated to site design (eg, visua appesd, layout,
and readability). In their review, the authors noted that in 70%
of the studies they had examined, the quality of health-related
Web content was found to be low according to the authors of
the reviewed studies. The incidence of false data in online
self-help groups is unknown, athough assumed to be high
because of the absence of group rules and guidelines and few
controls to prevent people from posting erroneous or off-topic
information. Joinson [32] noted that the format of a childcare
email list, which seemingly encouraged venting and the name
calling of parents and children amidst unconditional support of
other caregivers, created an environment which led to the
acceptance of practices that were not child-centered and were
potentially damaging to the children. This was because the
legitimization of negative attitudes and approaches could have
led to the continuation of these behaviors. The online
“pro-anorexia’ underground is a movement that supports those
with anorexia and adopts an anti-recovery perspective on the
disease [33]. While encouraging a non-healthy diet to sustain
an anorexic lifestyle, the movement al so recommendstheradical
use of weight-loss pharmaceuticals—conventionally used to
treat obesity—to pursue and maintain low body weight. There
are similar movements in other online disease communities,
such as supporters of chronic fatigue syndrome who advise
abundant rest and avoidance of activity for sufferers, which is
in direct opposition to medical advice[34]. Finaly, the Internet
may also play a major role in the development and spread of
beliefsthat are unsupported by scientific evidence. For example,
the spread of information about Morgellons disease on the
Internet has led to several cases of delusional parasitosis[35].
In response, Vila-Rodriguez and MacEwan [36] recommended
in a letter to the American Journal of Psychiatry that an
awareness of the capacity of the Internet to enable and spread
shared delusional ideation was essential to current medical
practice.

Review of Recent Munchausen by I nternet Literature

We conducted a review of Munchausen by Internet literature
over the previous two years by using both academic and social
media sources. Searches using the term “Munchausen by
Internet” were conducted on both PubM ed and Google Scholar.
In 2012, there were 8 published articles listed on Google
Scholar, but none were relevant because they either contained
citations which referred to old research or had no specific link
between Munchausen syndrome and the Internet. The Technorati
search engine was used in addition to search the blogosphere
for recent blog postings or blogs on the terms “Munchausen by
Internet” and “Munchausen” generated during the first half of
2012, but no relevant blogs or posts were identified.

Motivation

Because many instances of Munchausen by Internet take place
in a group situation, social psychology offers a number of
theories that can be applied to explain this type of online
behavior. Drawing on disinhibition theory, Suler [37]
highlighted two features of the Internet that made deception
easier: (1) asynchronicity allowsadynamic approach to identity
presentation and enables quick changes between identities and
styles, and (2) the lack of feedback and the anonymity or
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unfamiliarity of the audience can reduce concern for others
views. Similarly, Taylor and MacDonald [38] applied the
theories of de-individuation and socia identity to explain more
uninhibited behavior and more self-disclosure in some online
settings. Drawing on motivations for deception and group
effects, Mealy et al [39] found that lies motivated by a desire
to benefit others were considered to be more acceptable than
lies that primarily benefited the self. Additionally, lying to the
out-group (the social group to which someone does not identify)
was perceived as being more acceptable than lying to the
in-group (the socia group to which someone psychologically
identifies themsel ves with as a member).

Other areas of psychology offer theories of relevance, for
example those relating to self-presentation and identity.
Research has shown a link between low self-esteem and the
need for popularity to the way individuas manipulate
relationships and the way they perceive others online
relationships [40]. Walther [41] noted there is a propensity for
disinhibition, projection, and transference, wherein there are no
visual or auditory inputs that can place the text in its proper
context or assist the correct interpretation of that text. People
fill in the missing pieces in the picture of others they meet
online, not fully aware that the picture they areforming is based
partly on their own unconscious desires regarding who they
want that person to be and how they want them to act. This
occurs at the sametime as the person is taking advantage of the
anonymity inherent in text-only communicationsto present their
best possible face. A feedback loop can arise as these selective
presentations are responded to in-kind, creating ahyperpersonal
aspect to Internet communications. The Hyperpersonal Maodel
[42] proposes that the Internet affects three parts of the
communication process. These can be applied to understand
theway in which Munchausen by Internet users manipulate the
Internet to manage impressions and also to explain how others
make interpersonal impressions based on that information. The
three parts of the communication process are:

1. Receivers who have an idealized perception of the message
sender because subtle context cues take on a stronger value in
online communication. An absence of face-to-face cues means
that receivers may be acutely sensitive to any subtle socia or
personality cues, so partners build impressions of one another
based upon minimal cues.

2. Message senders have agreater opportunity to optimize their
self-presentation to others and themselves.

3. The asynchronous channel allows moretime for senders and
receivers to consider the messages they send and receive, so
that only using text can create an idealized picture.

It ispossible that some Munchausen by Internet sufferers could
be driven by the simple enjoyment of online deception as
highlighted by a study of Web usersthat found that most online
deceivers felt a sense of enjoyment while engaging in online
deception [43]. In 1999, a columnist was introduced in the UK
newspaper, The Observer, following his aborted suicide attempt
and detailing the columnist’s last few months before he killed
himself [44]. After protest, it was revealed that the column was
a spoof. Chris Morris, an innovative but controversial British
broadcaster, wrote the columns that highlighted the inherent
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cruel, dark comedy of fooling gullible members of the public
with stories of fake medical conditions. This willingness of
broadsheet media to embrace and portray a borderline style of
comedy can have unpleasant outcomes within an Internet
environment. One clue might lie in the power granted by online
communitiesto quantify the sympathy for anillness or the shock
of adeath through comments boxes or repliesto ajourna thread
[13]. During a lengthy battle against terminal illness, blog
writerscan attract support from thousands of friendswho follow
them through treatments and who become emotionally involved
when they die. In more than one example, bereaved online
friends have created tribute websites where they have posted
poetry and photographs in memoria books. This can feed the
desire of a narcissist and as they create an imaginary online
long-term condition leading to afake death, can provide alonely
individual with attention that they may never have previously
known. Thisview is supported by Feldman [3], who linked the
engaging and intense nature of these deceptionsto sadism. This
motivation can be seen to be at both intrapersonal (sadistic) and
interpersonal (attention) levels.

Stokes [45] argued that online socia networks offer more
methods to manage the impressions of othersthan are available
through structured websites. He referred to a study that found
Facebook users' identities were not the identities that they had
established in the offline world, nor were they close to the
identities that they had constructed in other anonymous online
environments. They were the hoped-for possibleidentities users
wanted to have in the offline world, but had not yet been able
to establish.

Thereislittleresearch regarding the psychology of Munchausen
by Internet, but there are indications that some online
self-presentation may be motivated by narcissistic or sadistic
tendencies, as is the case with FD. In one analysis of patients
with FD, it was found that 9 patients (50%) had borderline
personality disorder, 6 (33%) had narcissistic personality
disorder, and only 3 patients (17%) did not demonstrate
coexisting self-pathology [15]. A study of Internet dating sites
by Ellison et al [46] found that people acted differently in social
networking environments depending on whether or not they
were interacting anonymousdly. This finding has important
implications for understanding identity in the online world
becauseit indicatesthat online self-presentation varies according
to the nature of the online setting. Oltmanns [47] described
narcissism as a pervasive pattern of grandiosity, a need for
admiration, and an exaggerated sense of self-importance.
Mehdizadeh [48] associated the term with positive self-views
of agentic traits, including intelligence, physical attractiveness,
and power. Central to most theoretical models of narcissism,
theuse of social relationshipsisemployed to regulate narcissistic
esteem. However, narcissists do not focus on interpersonal
intimacy, warmth, or other positive aspects of relational
outcomes. I nstead, they use relationshipsto appear popular and
successful, and they seek attractive, high-status individuals as
romantic partners[49]. Despitetheir tendency to seek out many
superficial, empty relationships, narcissists rarely pursue these
commitmentsfor long periods of time. Relationshipsare pursued
solely when an opportunity for public glory presentsitself [49].
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Netiquetteand Trolls

The aspect of Munchausen by Internet where individuals
actively seek to disrupt and cause problems for their own
satisfaction or enjoyment (sadism versus narcissism) has until
now not been conscioudly associated with the wider phenomena
of Internet “trolls.” We believe that this connection should be
formally acknowledged to assist in controlling, effectively
identifying, and minimizing the growth of thisbehavior asmore
people seek reassurance and support about their health in an
online environment. Netiquette (short for “network etiquette”)
isthe dosand don’ts of online communication covering common
courtesy online and the informa “rules of the road” of
cyberspace[50]. A troll is someonewho posts or sends messages
online with the intention of annoying someone or disrupting a
discussion or environment [51]. The practice of trolling has
been compared to the fishing term in which alineis set in the
water and the bait is dragged slowly back and forth in the hope
of getting abite[52].

Donath [52] outlined the ambiguity of identity in adisembodied
virtual community and provided a concise overview of identity
deception games, which trade on the confusi on between physical
and epistemic communities. Trolling has been portrayed
disdainfully in mainstream media outlets, often referencing the
willingness of some Internet trolls to go to extreme lengths in
their attempts to elicit reactions. In 2010, the Australian
government became involved after trolls defaced the Facebook
tribute pages of two murdered children. The Australian Minister
of Communications decried the attacks as evidence of the need
for greater Internet regulation [53]. In the wake of these events,
Facebook responded by strongly urging administrators to be
aware of ways to ban users and remove inappropriate content
from Facebook pages. It is recommended that ignoring atroll
isalmost alwaysthe best approach, becauseif nobody responds
thetroll will eventually get bored and go away [51]. Experienced
participants in online forums know that responding tends to
encourage trolls to continue disruptive postings—hence the
oft-seen warning, “do not feed the troll” (DNFTT). However,
experts tend to inhabit the tougher, streetwise environs of
Internet technical or film forums rather than in the supportive
and empathetic environment of an online health support group,
which can cause more of ashock when Munchausen by Internet
trolls are unmasked.

Opportunity

Recupero [54] highlighted instances of psychiatric patients
engaged in impression management to influence the outcomes
of psychiatric interviews [55]. Impression management also
plays an important role in online conversations. Barak [56]
believes that many Internet users prefer others to perceive and
interact with an online personaand that material chosen to post
online can help to deepen a preferred social impression.
Conversely, profiles posted on social networking sites (eg,
Facebook) may contain information contradicting the evaluee’s
intended impression. Photographs, perhaps artificially
composed, and other material can be posted and tagged online
showing a person’s name or identity without their knowledge
or permission regardless of whether the person is familiar with
or naive about Internet influence. Similarly, records of negative

JMed Internet Res 2012 | vol. 14 | iss. 4 [e115 | p.154
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

behavior can remain online for years becoming part of an
individual's digital footprint [57].

Computers allow peoplewith sufficient technical skillsto access
medical records and use them to falsify medical histories[20],
while the open trusting environments of communication
forums—established for the sole purpose of giving support to
members facing significant heath or psychological
problems—are easily infiltrated because of the social nature of
the groups. This is an endemic problem with online
communication asthe Internet hel psto break down the physical
barriers that assist in preventing the spread of lies [58]. The
proliferation of newsgroups and chat rooms offers a limitless
audiencefor fake narratives with people able to move from one
support group to another [18]. Some, pretending to beill, have
joined more than one, and some might sign on to asingle group
multipletimes by using different namesand acting out different
roles. A sock puppet is an online identity used for purposes of
deception. The term, a reference to the manipulation of a hand
puppet made from a sock, originally referred to afalseidentity
assumed by a member of an Internet community who spoke to,
or about, himself while pretending to be another person, but it
now includes other uses of misleading online identities, such
asthose created to praise, defend, or support athird party [59].
The development of FD in online groups and forums is made
easier by the anonymous and malleable nature of online identity
along with easy access to the Internet, which allows sock
puppets to thrive without any negative consequences to
themselves. For example, Andrea, a40-year-old single mother,
began posting on an ovarian cancer forum that she had concerns
over her worsening abdominal pain. Shortly after joining the
forum, Andrea announced that she had been diagnosed with
ovarian cancer. After being confronted by suspicious group
members, Andrea confessed to her deception and the use of
sock puppets. In addition to playing herself during her illness
and online death, she had posed as her daughter “Brittney” and
her daughter’s boyfriend “Chris’ [27].

Detection

Although some Munchausen by Internet perpetrators display a
remarkable degree of research and endurance, able to stretch
the fiction over many months, even the most dedicated can slip
up eventualy. Outwardly, there might not be any clues to
suggest that they are anything other than normal support group
members, but slight details can introduce contradictions and,
although anyone caught up in the deception may be willing to
forgive adlight oversight, some are more methodical. They are
prepared to investigate so that few contradictions will escape
over time. Savino and Fordtran [17] suggested that diagnosis
of factitious cancer is usualy made by detection of
inconsistencies in medical history, by evidence of fabrication
of medical records, by lies patients tell about their health
insurance, or by doctors who begin to doubt the patient’s story.
A story of prolonged survival with a usually lethal cancer has
helped reveal factitious cancer in some cases. Based on his
experience with Munchausen by Internet, Feldman [3] listed
some methods of detection:

1. Posts consistently duplicating material in other posts, books,
or health-related websites.
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2. Characteristics of the supposed illness emerging as
caricatures.

3. Near-fatal bouts of illness alternating with miraculous
recoveries.

4. Fantastical claims, contradicted by subsequent posts, or flatly
disproved.

5. Continual dramatic eventsin the person'slife, especialy when
other group members have become the focus of attention.

6. Feigned blitheness about crises that will predictably attract
immediate attention.

7. Others apparently posting on behalf of the individual having
identical patterns of writing.

Griffiths et al [20] recommended that al clinicians question
historiesthat did not match examination findings, ensuring that
all radiographs were adequately labeled with patient-specific
information, and being aware of radiographic inconsistencies.

There are severa strategies commonly employed in confronting
FD. In one case series, patients were carefully confronted with
the factitious nature of their illness. Although 13 of the 33
(approximately 39%) admitted feigning illness, most of the
patients illnesses improved following this strategic
confrontation [15]. In most cases, group members' discovery
of Munchausen by Internet can lead to a similar strategic
confrontation [3,27] with the typical response being a protest
of innocence and an allegation of mistreatment by the group,
followed by disappearance [3]. Due to the elusive nature of
online identities, most wronged group members are unable to
pursue the fakers. Many either lock their journals so that only
their friends can access them, or else purge them entirely and
deny the fraud. Suspicious group members are sometimes able
to take screenshots as evidence of the fraud, but many
perpetrators dlip away, either sufficiently chastened to stop the
deceptions or to simply reappear in another online group.

Effects and Consequences

TheMunchausen by Internet troll can be costly in several ways.
A troll can disrupt the discussion on a newsgroup, disseminate
bad advice, and damage the fedling of trust in aWeb community.
Furthermore, in a group that has become sensitive to
trolling—where the rate of deception is high—some honest but
naive question can be quickly rejected as trolling. This can be
off-putting to a new user who isimmediately bombarded with
accusations when venturing a first post. Even if an accusation
is unfounded, being branded as a troll can be damaging to an
online reputation. Herring et al [60] discussed the difficulty
inherent in monitoring trolling and maintaining freedom of
speech in online communities, concluding that inevitably
harassment was more likely to occur in environments where
lack of censure was a key factor. In wider discussion forums,
the broadly accepted ethic of free speech may lead to tolerance
of trolling behavior, further complicating the members' efforts
to maintain an open-yet-supportive discussion area, especialy
for sensitive topics. Reactions from Internet forums have been
critical of media portrayals of trolls, stating that trolling is
nothing new and has become part of accepted Internet culture.
While not condoning the viciousness of troll attacks, forum
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discussions regularly express concern that mainstream media
coverage of trolling ultimately resultsin more trolling because
widespread attention represents the reaction that trolls seek.
However, in the insular, empathic environment of a support
group, the reaction can be more severe. Grady [18] detailed the
case of a15-year-old girl who communicated with members of
avirtual support group for parents of babieswho werecritically
ill. Kim claimed to have a baby requiring treatment and as she
detailed the timeline of her baby’s treatment, other members of
the group became personally involved and were devastated
when she said her baby had died. Subsequently, she appeared
online saying she was pregnant again and that she feared the
second baby would be born prematurely. After the early birth
of her second baby, the same cycle was reenacted, but thistime
a group member (a psychologist and the mother of twins born
prematurely) gradually became suspicious. She confronted Kim,
who subsequently posted a confession and apology. Kim
withdrew from the group and wastaken off thelist by itsowner,
but her behavior had a negative effect on agroup who had been
trusting and close-knit until then [18]. Some parents expressed
feelings of betrayal, and many stopped posting messages. People
inthe group agreed to provide information so that a coordinator
could verify they werereally parents of premature babies. Some
new participants were put off by the atmosphere of suspicion,
but the group gradually bounced back. However, those who
encountered Kim would obviously never view new postingsin
quite the same way again.

Application of theterm “troll” ishighly subjective. Somereaders
may characterize apost astrolling, whereas others might regard
the same post as a legitimate discussion contribution, even if
controversial. Sometimes the term is used as a strategy to
discredit an opposing position by attacking its proponent. Calling
someone a troll makes assumptions about a writer's motives.
Regardless of the circumstances, controversia posts may attract
a particularly strong response from those unfamiliar with the
robust dialogue found in some online, rather than physical,
communities. The popularity of Facebook means strangers can
often build and maintain relationships entirely on the Internet.
This anonymity permits any number of lies to be accepted as
truth, and inventive deceptions, with whatever motive, can be
carried all the way to an online grave. However, there is aso
the potential danger that overzealous group members might
make the erroneous assumption that every death encountered
onlineisfake. Most social network sites now allow relatives of
deceased usersto choose to keep profiles online asamemorial,
allowing users to post tributes and messages, sometimes
speaking of the dead in the third person, sometimesin the second
person. In effect, a profile site is converted into atribute site, a
space of commemoration—asort of open-ended el ectronic wake
[45]. In the case of area death, it can be just as harrowing for
the bereaved to read comments claiming that the death has been
faked.

Conclusions

More research isrequired to be able to provide evidence-based
advice to victims of suspected Munchausen by Internet trolls
and for facilitators of discussion groups to effectively manage
interactions. As this is one area of the literature that does not
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yet yield much information, one methodology that could
possibly be adopted for further study is based on qualitative
content analysis (QCA), which is gaining much support in
studies of social interactions in online support communities
[61]. QCA provides away to study manifest and latent content
within abody of text. Analysis of what the text says describes
the visible components, referred to as the manifest content.
Analysis of what the text talks about involves interpreting the
underlying meaning of thetext, referred to asthe latent content.
Therefore, manifest content might highlight descriptions of
illnesses, while latent content could include descriptions of
feelings of sufferers and the context of an illness. The manifest
content is usually presented in categories, whereas the latent
content is expressed as themes. QCA differs from pure
qualitative research as it alows the researcher to emphasize
differences between and similaritieswithin codes and categories.
Therefore, it could be used to differentiate types of Munchausen
by Internet and its different motives.

When Munchausen by Internet seemslikely, it might be practical
to have some established group members gently question any
dubious post owner privately. Although the typical responseis
vehement denia regardless of the strength of the evidence, the
author typically will disappear from the group. In some
Munchausen by Internet cases, much like FD cases, individuals
can be both perpetrators and patients. For example, the
previously described case of Helen who was diagnosed with a
chronic illness and went on to create anumber of fake personae
[27]. Savino and Fordtran [17] suggested some useful stepsfor
confronting patients suspected of FD:

1. Let the patient know what you suspect but without outright
accusation.

2. Support the suspicion with facts.
3. Provide empathetic and face-saving comments.

4. Avoid probing to uncover the patient's underlying feelings
and motivations so as to minimize disruption of emotional
defences that are essential to her function.

5. Assure the patient that only those who need to know will be
informed of the suspicion of factitious disease.

6. Make sure the staff demonstrate continued acceptance of the
patient as a person worthy of their help.

7. Encourage psychiatric help, but if the patient resists do not
forcetheissue.

However, once a perpetrator has been confronted, remaining
members of the online group may need psychological help at
an individual or group level depending on the extent of the
deception and the hedth topic concerned. For example,
individuals may need help in processing their feelings. As a
group, help could be directed toward dealing with conflict and
blame, and moving forward to refocus the group on its original
goals with the aim of protecting and encouraging the original
sense of trust. As Whitworth and de Moor [62] suggest, laws
in a physical community are expressed in terms of physical
actions and concrete objects that govern what people do, not
what they think or feel. Historical law assumes aphysical world
constrained by time and space, but virtual environments have
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significantly different functionality. Thismeansthevirtual world
is afunctionally different world; it may not be appropriate, or
even possible, to transfer lawsfrom the physical to the electronic
world. Therefore, laws must be re-invented by re-applying
legitimacy concepts to virtual contexts such as formulating
direct policy to protect health information usersin the new world
of Internet-based health searching and support. Legal sanctions
have yielded some results in controlling the “acting out” of
Munchausen’s syndrome, but the literature suggests that such
measures are ineffective and can sometimes even reinforce bad
behavior [63]. It is suggested that the best results within a
physician-patient relationship can be achieved by approaching
the dilemma from diverse angles [28].

Historically, the consegquences for perpetrators have tended to
be minor because few can be pursued or punished unless the
wronged individuals are ableto prove that the perpetrators have
committed anillegal act. However, a2005 legal case concerning
self-help members pursuing an online campaign against a
Munchausen by Internet member who challenged posts as
defamatory suggests that wronged individuals are able to
respond without fear of successful legal reprisal. They might
also be able to win a precedent-setting civil case [64]. Indeed,
there is a strong case for considering the sadistic misuse of
health-related forums as a form of cybercrime, rather than as
an everyday negative risk of using the Internet that must be
tolerated and accepted. Consider if amalicious user deliberately
(or accidentally) gave out medical information that resulted in
a worsening of health or had fatal consequences. Internet
protocol (IP) addresses of Munchausen by Internet trolls could
be identified and Internet service providers (ISPs) could be
enlisted to help identify and “out” frequent perpetrators such
asbeen seen in recent online copyright disputes. Social network
providers, such as Facebook, should tighten up their own
procedures or, as an aternative, group users might want to
consider relocating to more private group-based Internet
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communities, such as private Wikis[51]. Although these do not
have the same large population of users, they might increase
the security and lessen the chance of encountering aMunchausen
by Internet troll online.

Enhanced self-regulation is the most positive action to reduce
group risk. It might al so be advisable for ahealth support group
toidentify agatekeeper. Although adding extralayers of security
and formality before a user could post might be viewed as
onerous, the long-term benefits might be worth the additional
effort. Facilitators could also clearly state to all members that
although most peopl e participating in support groups are honest,
all members should balance their empathy with some degree of
circumspection. Group members should be especially careful
about basing any of their own health care decisions on
uncorroborated information supplied in groups, just as they
should with any other source on the Internet [65].

We have reviewed potential motivations and consequences for
Munchausen by Internet behaviors, but it is clear that further
research isnecessary to investigate the psychology and methods
of coping with Munchausen by Internet. However, there is a
clear, compelling need to recognize that in addition to
Munchausen by Internet being classed asacondition in its own
right, thereisasubset of people currently tagged as Munchausen
by Internet sufferers who are actually Munchausen by Internet
trolls purposefully harming well-intentioned support groups
and abusing members for their own pleasure or enjoyment. We
propose that Munchausen by Internet and Munchausen by
Internet trolling be formally acknowledged in arevised version
of DSM-5 (within the factitious disorder revisions), and that
this sphere of behavior needs wider consideration and action,
either by group usersor by the creators of the host software. As
Berners-Lee [66] said, “ Technologists cannot simply leave the
social and ethical questions to other people, because the
technology directly affects these matters.”
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Abstract

Background: Tobacco cessation among Latinosis a public health priority in the United States, particularly given the relatively
high growth of this population segment. Although a substantial percentage of American Latinos use the Internet, they have not
engaged in Web-based cessation programs as readily as other racial/ethnic subgroups. A lack of culturally specific advertising
efforts may partly explain this disparity.

Objective: Phasel of this study focused on the devel opment of four Spanish-language online banner advertisements to promote
a free Spanish-language smoking cessation website (es.BecomeAnEX.org). Phase Il examined the relative effectiveness of the
four banner adsin reaching and recruiting Latino smokers to the cessation website.

Methods: In Phase |, 200 Spanish-speaking Latino smokers completed an online survey to indicate their preference for
Spanish-language banner adsthat incorporated either the cultural value of family (familismo) or fatalism (fatalismo). Adsincluded
variations on message framing (gain vs loss) and depth of cultural targeting (surface vs deep). In Phase |1, a Latin square design
evaluated the effectiveness of the four preferred ads from Phase |. Ads were systematically rotated across four popular Latino
websites (MySpace Latino, MSN Latino, MiGente, and Yahoo! en Espafiol) over four months from August to November 2009.
Tracking software recorded ad clicks and registrants on the cessation website. Negative binomial regression and general linear
modeling examined the main and interacting effects of message framing and depth of cultural targeting for four outcomes: number
of clicks, click-through rate, number of registrants, and cost per registrant.

Results: In Phase |, smokers preferred the four ads featuring familismo. In Phase 11, 24,829,007 impressions were placed,
yielding 24,822 clicks, an overall click-through rate of 0.10%, and 500 registrants (2.77% conversion rate). Advertising costs
totaled US $104,669.49, resulting in an overall cost per click of US $4.22 and cost per registrant of US $209.34. Website placement
predicted all four outcomes (all P values < .01). Yahoo! en Espafiol yielded the highest click-through rate (0.167%) and number
of registrants (n = 267). The message framing and cultural targeting interaction was not significant. Contrary to hypotheses,
loss-framed ads yielded a higher click-through rate than gain-framed ads (point estimate = 1.08, 95% CI 1.03 1.14, P = 0.004),
and surface-targeted ads outperformed deep-targeted adsfor clicks (point estimate = 1.20, 95% Cl 1.131.28, P < .001), click-through
rate (point estimate = 1.22, 95% CI 1.16 1.29, P < .001), and number of registrants (point estimate = 2.73, 95% CI 2.14 3.48, P
< .001).
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Conclusions: Online advertising can be an effective and cost-efficient strategy to reach and engage Spanish-speaking Latino
smokers in an evidence-based Internet cessation program. Cultural targeting and smoking-relevant images may be important
factors for banner ad design. Online advertising holds potential for Web-based cessation program implementation and research.

(J Med Internet Res 2012;14(4):€116) doi:10.2196/jmir.2162

KEYWORDS

Internet; smoking cessation; recruitment; Hispanic/Latino; advertising

Introduction

Cigarette smoking is a major cause of disease and death in
Latinos [1]. Approximately 12.5% of Latinos currently smoke
[2] tranglating into roughly 6.3 million Latino smokers. With a
projected growth of the Latino population to 133 million by
2050 (30.2% of the US population) [3,4] and the potential for
smoking prevalence to increase as Latinos become more
acculturated [5,6], there may be more than 16 million Latino
smokers by 2050 if smoking rates remain unchecked. Tobacco
cessation among Latinos is a public health priority [7,8].

Web-based cessation programs are a promising approach to
reach Latino smokerswith evidence-based cessation treatment.
More than 60% of Latinos (32 million) are online—projected
to increase to 70% by 2014 [9]—and almost half of online
Latinos (45%) have used the Internet to search for health
information [10]. A growing body of evidence supports the
reach, efficacy, and cost-efficiency of Web-based cessation
programs [11-19], but additional research is needed to
understand their impact among subgroups of online smokers,
including racial/ethnic minorities. In general, there are few
studies of smoking cessation interventions developed
specifically for Latinos [20,21], and only two studies of the
effectiveness of Web-based interventions for Latinos [12,22].
One of the challenges in conducting Web-based cessation
research with Latinos in the United Statesis that they have not
engaged in Internet cessation programs as readily as other
racial/ethnic subgroups [23] and recruitment of Latinos into
Internet cessation trials has been challenging [11,12,22,24].

Online advertising is widely acknowledged as an increasingly
important method to reach L atinoswho use the Internet [25-28].
Also known as “display ads,” banner advertisements appear as
graphical ads embedded into a webpage, typically including a
combination of static/animated images, text, and/or video
designed to convey a marketing message and/or cause the user
to take an action [29]. Unlike “offling” ads (eg, billboards,
newspapers, and flyers), banner ads can immediately link
smokersto Web-based cessation programs, thus capitalizing on
the motivation to quit when it occurs which can be critical to
engaging consumerswith cessation treatment [23,30]. Moreover,
banner ads can target consumers by strategic placement on
selected websites with synergistic content, known demographic
profiles, or past online behavior. Therefore, online advertising
may represent a* participant-friendly” and cost-efficient solution
to reach and recruit online Latino smokers to Web-based
cessation programs [31-34].

Reaching online Latino smokers requires not only efficient and
effective advertising channels, but also an understanding of the
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target audiences' preferred content and context of messages
[32,33,35]. Approximately half of online Latinos use the Internet
either primarily in Spanish (19%) or in both English and Spanish
(28%), with the growth of both segments outpacing English
language usage as more Spanish content becomes available
online [36]. Therefore, we tested ads in Spanish to reach this
large and growing segment of online Latinos. With regard to
message content, Prospect Theory [37,38] suggests that people
respond differently to factually equivalent messages depending
on whether they are framed to emphasize benefits through
gain-framed messages (eg, “if you quit smoking, you will live
longer”) or costs through loss-framed messages (eg, “if you do
not quit smoking, you will die sooner”). Applied to health
behaviors, research suggests that when behaviors have a
relatively certain outcome, gain-framed messages are more
persuasive; if behaviors result in an uncertain outcome,
loss-framed messages are more effective [39]. Because quitting
smoking will almost certainly prevent disease, Prospect Theory
predicts that gain-framed messages will be more persuasive
than loss-framed messages. Recent evidence suggests that
highlighting the benefits of quitting (through gain-framed
messages) is more effective to encourage preventive behaviors
such as smoking cessation [40-42]. However, there have been
few studies that have examined the impact of message framing
in health interventions designed specifically for racial/ethnic
minorities [43,44].

With regard to message context, research with Latinosindicates
that addressing cultural elements is critical in developing
smoking cessation interventions [5,45-48]. The process of
designing messages around group-level characteristics hasbeen
referred to as both cultural tailoring and cultura targeting
[49-50]. We use the term “cultural targeting” in this study to
refer to the delineation of a particular population segment.
Cultural targeting can be done at a surface level (eg, attending
to the visual characteristics or language of intervention
materials) or at a deep level (eg, incorporating specific Latino
cultural values) [51]. In general, few studies have investigated
how surface- and deep-targeted messaging functionsin specific
subgroups of racial/ethnic minorities [52].

The purpose of thisstudy was: (1) to investigate whether online
advertising is an effective strategy to promote engagement with
a Spanish-language cessation website among online Latino
smokers, and (2) to identify the optimal message characteristics
for this audience. To address these questions, we conducted a
two-phased, mixed-methods study. In Phase |, formative
research with online Latino smokers guided the development
of four Spanish-language banner ad  prototypes
(deep-targeted/gain-framed, deep-targeted/loss-framed,
surface-targeted/gain-framed, and surface-targeted/loss-framed).
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In Phase I, we tested the effectiveness of these four ads in
reaching and recruiting Latino smokers to a free
Spanish-language smoking cessation website. The primary
outcomes in Phase || were: (1) the absolute number of clicks
on an ad, (2) the click-through rate to the smoking cessation
website, (3) the number of ad responderswho went on to register
on the cessation website (“registrants’), and (4) the cost per
registrant. We hypothesized there would be an interaction
between message framing and cultural targeting, such that the
deep-targeted/gain-framed ad would outperform all others on
all metrics. Based on Prospect Theory, we also hypothesized
that gain-framed messages would outperform loss-framed
messages on al metrics holding constant cultural targeting.
Finaly, we hypothesized that deep-targeted ads would
outperform surface-targeted ads on all metrics holding constant
the message frame.

Methods

Phase |: Advertising Development and Pre-testing

A multicultural, multidisciplinary, and bilingual expert panel
with expertisein behavioral science, marketing, communication
technology, and advertising identified two dominant cultural
values to consider for cultural targeting of messages to Latino
smokers: familismo and fatalismo. Familismo is central to the
Latino health experience; family and close friends are often
consulted for general health issues before amedical professional,
and family is often a strong motivator of heath behavior.
Fatalismo refers to the belief “si Dios quiere” (“what God
wants’) which often guides Latino perceptions about their
control over health and wellness. Our formative Phase | focused
on devel oping banner ad prototypes for each cultural value that
crossed message frame (gain vs loss) with level of cultura
targeting (surface vs deep) resulting in a total of eight
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Spanish-language ads (see Figure 1). All ads were written in
Spanish, developed in Adobe Flash with animation and motion
by a professional creative developer, and included a call to
action (ie, “click here for more information”).

To examine preferences for ad characteristics, 200 American
Spanish-speaking smokers were recruited from two
Spanish-language websites: MSN Latino [53] and MySpace
Latino [54]. A study invitation banner ad transferred potential
participants to an online screening form where eligible
individuals (ie, current smokers, aged 18 or older, and
Hispanic/Latino ethnicity of any race) provided online consent
and completed a survey. Survey itemsincluded demographics,
smoking history, Internet use, general receptivity to online ads,
and the language subscale of the Short Acculturation Scale for
Hispanics (SASH) [55]. Next, each participant sequentially
viewed two of the eight ads. The two ads differed on cultural
value (familismo vs fatalismo), but were identical in message
frame and depth of cultural targeting (eg,
gain-framed/deep-targeted) for direct comparison of message
characteristics. Ad presentation was counterbal anced so that an
equal number of participants saw each of the 8 ads first.
Participants were asked to indicate their receptivity to the ads
using a 10-point Likert scale (1 = not at all, 10 = very much).
Participants also responded to 12 statements that addressed the
strength of cultural targeting (eg, this ad is for someone like
me), ad credibility (eg, thisad isbelievable), perceived efficacy
of the ad (eg, this ad has me thinking about quitting smoking),
and intention to respond (eg, | would click on this ad if | saw
it) using a 5-point Likert scale (1 = strongly disagree, 5 =
strongly agree). Finaly, both ads were presented in tandem,
and participants were asked which one they liked the most and
why. An equal number of participantsviewed each ad pair. The
survey was administered in Spanish.
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Figure 1. Gain-framed/deep-targeted ad for familismo.
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Data Analysis

Descriptive statistics were used to examine the demographic,
smoking history, Internet use, online advertising receptivity,
acculturation measures, and ratings of individua ad
characteristics. Analysis of variance (ANOVA) procedures,

Chi-square tests (X%, and t tests were used to evaluate
differences between the two ad types (familismo vs fatalismo).

Phasell: Evaluation of OnlineBanner Ad Effectiveness

Phase || examined the effectiveness of the four final ads (see
Multimedia Appendix) in promoting the free Spanish-language
version of BecomeAnEX (www.becomeanex.org) [56]. All ads
were tested in Spanish (the English language version of each
ad isshowninthe Appendix for reference only). BecomeAnEX
isafree, branded smoking cessation website designed to engage
smokersthrough videos, interactive content, a personalized quit
plan, and an online community of current and former smokers.
Using a Latin sguare design (Table 1), the four ads
(deep-targeted/gain-framed, deep-targeted/loss-framed,
surface-targeted/gain-framed, and surface-targeted/| oss-framed)
were systematically rotated across four Spanish-language
websites over four time periods of approximately one month
each between August and November 2009. This design
controlled for variability in ad performance associated with
website placement and time.

The four websites chosen for this study were MySpace Latino
[54], MSN Latino [53], MiGente [57], and Yahoo! en Espariol
[58]. Our media partner, PHD Media LLC, examined various
metrics of reach and performance[59] using datafrom comScore
[60]—a widely used Internet analytics company—to identify
sites with the best ability to reach our target audience of
American adult Latinos. We selected amix of portals with vast
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foreign-language segments and broad reach to Latino users as
well as social network sites that specifically targeted Latinos.
Banner ads ran on the home page and in various sections of
each site (eg, emalil, weather, news, women's health, and men’s
health) to optimize their reach.

Banner adswere assigned aclick tag that linked an individual’s
use of the BecomeAnEX website with the specific banner ad
that prompted the visit. Each timeanindividual visited awebsite
where one of the banner ads was placed, an impression (a unit
of analysisanaogousto a page view) was recorded by atracking
software program. If the user clicked on the banner ad, a
click-through was a so recorded. Click-through rateiscalculated
by dividing the total number of clicks by the total number of
impressions, expressed as a percentage. Thisis a standardized
metric that allows for comparison of ad performance across
websites and varying costs by essentially controlling for the
number of impressions [61]. All banner ads linked directly to
the Spanish BecomeAnEX home page. When a user arrived at
the BecomeAnEX website from a banner ad, a “home page
visit” wasrecorded and the click tag associated with the banner
ad wasrecorded along with standard website utilization metrics
(eg, whether the individual registered to become a member,
number of page views, and number of minutes online).
Advertising media contracts with the four websites were
designed to ensure a specific number of impressions of each
banner ad over each of the four time blocks. Advertising costs
by website for each time block are shown in Table 1. We aso
report the cost per click for each ad—cal culated asthe total cost
divided by the number of clicks in a given ad campaign—to
enable comparison to other published studies. Cost per registrant
is calculated as the total cost divided by total number of
registrantsin a given ad campaign.
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Table 1. Overview of Latin square design and overall banner ad performance by website placement and time.

Website Metric Month 1 Month 2 Month 3 Month 4

My Space Latino Ad type Surface gain Deep loss Deep gain Surface loss
Cost (US$) $5100.00 $5100.00 $5100.00 $5100.00
Impressions 1,517,216 1,520,018 1,519,437 1,520,487
Clicks 1146 988 1080 1278
Click-through rate® 0.076% 0.065% 0.071% 0.084%
Registrants 19 4 4 7
Cost per click® (US$) ~ $4.45 $5.16 $4.72 $3.99
Cost per registrant®
(US$) $268.42 $1275.00 $1275.00 $728.57

Yahoo Ad type Surface loss Surface gain Deep loss Deep gain
Cost (US$) $8040.00 $8016.52 $7997.56 $7972.60
Impressions 1,342,521 1,336,274 1,332,926 1,328,766
Clicks 2737 2388 2052 1741
Click-through rate 0.204% 0.179% 0.154% 0.131%
Registrants 109 101 34 23
Cost per click (US$)  $2.94 $3.36 $3.90 $4.58
Cost per registrant $73.76 $79.37 $235.22 $346.63
(US$)

MSN Latino Ad type Deep gain Surface loss Surface gain Deep loss
Cost (US$) $6827.00 $6791.74 $6852.86 $6771.21
Impressions 1,498,058 1,490,065 1,509,246 1,489,548
Clicks 1776 2289 2396 2185
Click-through rate 0.119% 0.154% 0.159% 0.147%
Registrants 37 71 74 11
Cost per click (US$) $3.84 $2.97 $2.86 $3.10
Cost per registrant $184.51 $95.66 $92.61 $615.56
(USsy)

Mi Gente Adtype Deep loss Deep gain Surface loss Surface gain
Cost (US$) $6250.00 $6250.00 $6250.00 $6250.00
Impressions 1,745,792 2,116,132 1,781,070 1,781,451
Clicks 653 673 703 737
Click-through rate 0.037% 0.032% 0.039% 0.041%
Registrants 0 1 3 2
Cost per click (US$) $9.57 $9.29 $8.89 $8.48
Cost per registrant
(US$) N/AY $6250.00 $2083.33 $3125.00

8the number clicks divided by the number of impressions

b cost divided by the number of clicks in a given ad campaign (not an outcome metric in this study, but included in the table for comparison to other
published studies)

€ cost divided by total number of registrantsin a given ad campaign
d cost per registrant cannot be calculated since there were 0 registrants during this segment of the study
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Data Analysis

First, descriptive statistics were calculated for each of the four
outcome variables (ie, absolute number of clicks, click-through
rate, number of registrants, and cost per registrant) by website
placement, time, and ad type. Next, aseries of regression models
explored the interaction of message framing and cultural
targeting, and the main effects of website placement, time,
message framing, and cultural targeting. Three of the outcome
variables are count data (eg, clicks and registrants) or are based
on count data (eg, click-through rate) and typically would be
analyzed using Poisson regression. However, sincethe variance
of these outcomes demonstrated over-dispersion, we determined
that Poisson regression modelswould not be agood fit. Instead,
we used negative binomial regression modelsto examine clicks,
registrants, and click-through rate, and general linear regression
models to examine cost per registrant. We evaluated the
presence of an interaction between message framing and cultural
targeting by including an interaction term in the model. For
those models without evidence of an interaction, we evaluated
separately the main effects of message framing and cultural
targeting for lossframed versus gain-framed ads and
surface-targeted versus deep-targeted ads, respectively. All
statistical analyses were performed using SAS Version 9.2 for
Windows [62].

Results

Phase . Prototype Development and Pre-testing

A total of 5,698,776 impressions to the Phase | recruitment
banner ad were generated from MSN Latino and MySpace
Latino between June 1-24, 2009. A total of 8231 individuals
clicked on the study invitation ad. Of those who reached the
survey site, approximately half (3712/7436, 49.92%) completed
eligibility screening and 25.51% (947/3712) met the eligibility
criteria. Of those eligible, 67.2% (636/947) provided informed
consent, and of those who consented, 32.1% (204/636)
completed the survey.

A total of 204 Latino current smokers completed the survey:
56.4% (115/204) were male, average age was 36.7 years (SD
11.7, range 18-70), 53.9% (110/204) were white, 3.4% (7/204)
black, 4.9% (10/204) American Indian/Alaskan native, 1.5%
(3/204) native Hawaiian/other Pacific Islander, 0.5% (1/204)
Asian, and 35.8% (73/204) choose the “other” category.
Participants used the “other” category to describe multiracial
background and country of origin. The mean score on the SASH
was 1.63 (SD 0.56, range 1.0-3.5) indicating a low level of
acculturation. Respondents reported smoking an average of 10.1
cigarettesper day (SD 9.7). Over half (56.9%, 116/204) reported
smoking every day (43%, 88/204 smoke some days). The
average number of smoking days per month was 22.9 (SD 9.7).
Approximately half (48.5%, 99/204) had their first cigarette >
60 minutes after waking suggesting a low level of nicotine
dependence, and 84.3% (172/204) expressed a desire to quit
smoking within the next 6 months. Respondents were largely
Internet-savvy and receptive to online advertising: 72.5%
(148/204) reported using the Internet several times a day and
about half (49.5%, 101/204) reported using the Internet for more
than 5 years. Two-thirds (66.2%, 135/204) of respondents
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viewed Web advertising favorably (ie, likeit “somewhat” or “a
lot”).

All eight ads were reviewed positively, with mean ratings of
“liking” ranging from 7.24 (SD 2.8) to 8.17 (SD 2.6). For the
12 itemsrelated to ad characteristics, there were no differences
between ratings of familismo versusfatalismo ads: all eight ads
wererated positively across all 12 dimensions both with regard
to mean score and proportion of positive responses. When
presented with both ads simultaneously, most of the participants
(55.9%, 114/204) preferred the familismo ad, and gave reasons
that related directly to its cultural relevance and the value of
familismo (eg, “Both talk about quitting smoking, but this one
tells me to think about my family;” “This ad definitely has a
more profound message and most of all talks about family—it
ismore profound and | identify with it;” or “Because it speaks
of future consequences that could happen; both [ads] are
important but | believe the family one leaves more of amark™).
Given these results, we selected the Latino cultural value of
familismo—illustrated by ayoung boy playing soccer with his
parents—to incorporate into the deep-targeted ads evaluated in
Phase 1.

Phasell: Evaluation of OnlineBanner Ad Effectiveness

Across the Phase Il study period (August 10 to November 29,
2009), atotal of 24,829,007 impressionswere placed acrossthe
four websites for the four Spanish-language banner ads. There
were 24,822 clicks on the banner ads, yielding an overall
