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Abstract

Background: Thosewho pay for health care areincreasingly looking for strategiesto influence individual s to take amore active
role in managing their health. Incenting health plan members and/or employees to participate in wellness programsis a widely
used approach.

Objective: In this study, we examine financia incentives to health plan members to participate in an online
self-management/welIness program—US $20 for completing the patient activation measure (PAM) and an additional US $40 for
completing 8 learning modules. We examined whether the characteristics of plan members differed by the degree to which they
responded to the incentives. Further, we examined whether participation in the wellness program was associ ated with improvements
in PAM scores and changes in health care utilization.

Methods: This retrospective study compared demographic characteristics and changein PAM scores and health utilization for
144,625 health plan members in 2011. Four groups were compared: (1) those who were offered the incentives but chose not to
participate (n=128,634), (2) those who received theinitia incentive (PAM only) but did not complete 8 topics (n=7099), (3) those
who received both incentives (completing 8 topics but no more) (n=2693), and (4) those who received both incentives and
continued using the online program beyond what was required by the incentives (n=6249).

Results: The vast mgjority of health plan members did not participate in the program (88.91%, 128,634/144,675). Of those who
participated, only 7099 of 16,041 (44.25%) completed the PAM for the first incentive, 2693 (16.79%) completed 8 topics for the
second incentive, and 6249 (38.96%) received both incentives and continued using the program beyond the incentive requirements.
Nonparticipants were more likely to be men and to have lower health risk scores on average than the other three groups of
participants (P<.001). In multivariate regression models, those who used the online program (8 topics or beyond) increased their
PAM score by approximately 1 point more than those who only took the PAM and did not use the wellness program (P<.03). In
addition, emergency department visitswere lower for all groups who responded to any level of the incentive as compared to those
who did not (P<.01). No differences were found in other types of utilization.

Conclusions: The incentive was not sufficient to spark most health plan members to use the wellness program. However, the
fact that many program participants went beyond the incentive in their use of the online wellness program suggests that the users
of the online program found valuein using it, and it wastheir own internal motivation that stimulated this additional use. Providing
an incentive for program participation may be an effective pathway for working with less activated patients, particularly if the
program is tailored to the needs of the less activated.

(J Med I nternet Res 2014;16(10):€217)  doi:10.2196/jmir.3239
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Introduction

Theory and Prior Work

Patientsare key in determining their health care outcomes. They
are the ones that carry out the day-to-day care management
tasks and decide whether or not to make the necessary lifestyle
adjustments to improve their health. Without patients
participation, even with best practices on the part of health care
providers, it isvery difficult to achieve optimal health outcomes
[1]. To control costs and improve outcomes, insurance
companies, government, and employersareincreasingly looking
for strategiesto influence individuals to take amore active role
in managing their health.

Incenting health plan members and/or employeesto take Hedlth
Risk Appraisals (HRAS) isawidely used approach. The HRAS
typically include questions about health behaviors and provide
the individual feedback with alist of behavioral changes they
could make to improve their health. A 2013 study estimated
that 55% of large employers offered an HRA to employeesand
54% of those provided an incentiveto completeit[2]. That was
up from 49% offering the HRA five years ago in 2008 and 33%
incenting it. The use of HRAs is based on the assumption that
raising awareness of health risks and needed behavioral changes
will be sufficient to stimulate change, an assumption that is
often not borne out [3]. Now the trend has expanded to include
incentives that are tied to participation in a wellness program.
For example, the 2013 Health Research and Educational Trust
(HRET) survey found that 99% of large firms offer wellness
programs and 36% incent participation in them [2]. Towers
Watson Staying@Work Survey Report found that in 2011, half
of employees surveyed were offered financial rewards for
participation in ahealth program [4]. Under the Affordable Care
Act (ACA) inthe United States, new ruleswill allow employers
to increase the use of incentives for wellness programs[5].

Studies indicate that incentives are most effective at achieving
behavior change that requires asingle activity, such asreceiving
avaccination or ascreening, as compared to actionsthat require
ongoing engagement [6,7]. There is concern that when health
plans or insurers offer incentives, discrimination or
disadvantages do not accrue to those who choose not to
participate. Of particular concern is when a specific health
behavior is the focus, for example smoking, that the individual
who optsout of participationisnot penalized at work or intheir
access to insurance [8].

However, there are fewer concerns about the use of incentives
to completean HRA.. Thereisevidence that incentivesdo yield
greater participation in HRAs [9,10]. The degree to which
incentives stimulate meaningful engagement in longer-term
health programs is less clear. There is concern that financial
incentives may supplant or undermineinternal motivations. The
worry is that the incentive may undermine a sense of personal
responsi bility for health and anindividual’sintrinsic motivations
to promote their own health [11].

Might an incentiveto participate in awellness/sel f-management
program undercut internal motivation? One way to examine
this question isto assess the impact of an incentive on program
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participation and on changes in patient activation. Patient
activation is defined as having the knowledge, skill, and
confidence to manage one’'s own health and hedth care.
Individualswho are more activated, aretypically more motivated
to effectively manage their health. While there are alternative
ways to define activation or engagement, there is only one
validated measure, the 13-item Patient Activation Measure
(PAM). Multiple studies show that people who score higher on
PAM are more motivated to improve their health. The PAM
score is predictive of most health behaviors, many clinical
indicators, and the use of costly health care services[12,13]. If
PAM scores were to improve as a result of incented program
participation, this would indicate that the incentive did not
undercut internal motivation.

Most of the research on the efficacy of health program
participation is based on programs offered at the worksite or
programs offered in the community. Because wellness and
self-management support programs are now also being offered
as online programs, they are no longer limited to these venues.
Studies indicate that there is some positive impact of
self-directed online self-management programs. For example,
Solomon and colleagues, evaluating the impact of an online
program among chronic disease patients, found that the program
increased patient activation an average of 4 points (on a
100-point scale) morethan did the control group [14]. Similarly,
Lorig and colleagues found that an online self-management
program improved clinical outcomes and patient activation [15].
However, there appears to be no evidence on the value of
offering incentives to participate in these self-directed online
programs.

Research Questions

In this study, we examine the impact of providing financial
incentives to commercially insured health plan members to
participatein an online self-directed self-management/welIness
program. We assess the impact of a US $20 financial incentive
to take a PAM assessment and a second US $40 incentive to
complete 8 user-sel ected | earning modules or topicsintheonline
program and to set 8 behavioral goals.

Our specific research questions were: (1) What are the
characteristics of those who respond to the two levels of
financial incentives and those who do not respond at al to the
incentive?, (2) What are the characteristics of those who
participate beyond thefinancial incentivein using the wellness/
self-management program? How much further beyond the
incentive doestheir participation go?; and (3) What istheimpact
of participating in the online program on patient activation and
health care utilization?

Methods

Incentive

In 2011, commercially insured members of alarge health plan
were offered a US $20 incentive to go online to take the PAM
questions. They were given a further US $40 incentive to
complete 8 topics and set behavioral goals in the online
self-directed well ness/self-management program. The participant
could choose the topic areas and behavioral goals they wanted
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to focus on. Thus there are four groups in the study: (1)
nonparticipants in the online program, (2) those who only
completed the PAM and received the first incentive, (3) those
who completed the PAM and 8 topics and received thefirst and
second incentive, and (4) those who received both incentives
and continued using the online program beyond the required
number of topics.

Online Wellness Program

Participants were incented to go to an online program that
assessed their level of patient activation and to participate in a
self-directed online wellness/sel f-management program. All the
topics and suggested goals that users are able to select fromin
the online program are tailored to the users' level of activation.
Theprogramtailorsto the 4 level s of activation, fromlow (level
1) to high (level 4). Users can choose what they want to focus
on, from disease specific self-management to wellness activities.
The lowest activation level topics start at a very foundational
level. The program breaksinformation downinto small bitsand
suggests action steps or goalsthat less activated individuals are
likely to succeed at, but may not be clinically meaningful at this
point (eg, cut out fast food lunches 2 days aweek). The approach
is based on the theories of behaviora activation that show
motivation will follow action [16]. The strategy is to start the
individual acting, experiencing small successes, and those
successes lead to greater motivation and confidence. Level 4
topics assume both a higher level of knowledge and skill and
encourage users to set behavioral goals that, for example, help
them stay on track with behaviors they have already adopted.
Users focus on the topics they are interested in and set
behavioral goalsrelated to the topicsthey pursue. The program
provides insights and strategies for overcoming barriers to
meeting their goals.

Figure 1. Study design showing the study groups.

Hibbard & Greene

Design and Analysis

Thisretrospective study compared demographic characteristics
and change in PAM and health utilization for four groups of
health plan members in 2011: (1) those who were offered the
incentives but chose not to participate in the online wellness
program, (2) those who received the initial incentive (PAM
only) but did not complete 8 topics and goals, (3) those who
received both incentives (completing 8 topics and 8 goals but
no more), and (4) those who received both incentives and
continued using the online wellness program beyond what was
required by the incentives. The study protocol (designated as
12012011.001), was approved by the internal review boards
(IRB) of the University of Oregon and George Washington
University.

Study Population

Thetotal population eligiblefor participation was 144,675 hedlth
plan members who were adults and had consistent coverage
over the study period. Given that 128,634 people declined to
respond to the incentive (88.91% of the eligible population did
not use the online wellness program), we selected a random
sample of 500 of these nonparticipating plan members to
represent the nonparticipant group. The other 3 groupsincluded
al of those who chose to respond to the incentives and
individually decided what level of incentive they would pursue
(Figure 1). Observations are weighted in all analyses using the
inverse probability of selection in order to reflect the percent
of the total population they represent.

The study population excluded those plan members who were
recruited for aspecial program that involved telephonic coaching
because of serious health issues. We excluded this group
whether they participated in the telephonic coaching or not.
These excluded patients were sicker with more chronic
conditions and higher levels of hospitalization and emergency
department use than the larger population of plan members.

- torepresent
nonparticipants

N=7,099

M easures

The independent variable in this study was the extent to which
the eligible heath plan member used the online wellness

http://www.jmir.org/2014/10/e217/
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Dependent variables included the PAM and health care
utilization measures. The PAM consists of 13 items that form
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an interval level, unidimensional, Guttman-like scale. The
measure has been shown to have strong psychometric properties.
The PAM items are statements on confidence, beliefs,
knowledge, and skills about managing one's health, which
respondents can answer with degrees of agreement or
disagreement (eg, | know how to prevent problems with my
health; | am confident that | can tell adoctor my concerns, even
when he or she does not ask). The measure is scored on a
theoretical 0-100 scale with most patients falling in the 35-95
point range. Four levels of activation have been previously
identified, reflecting adevel opmental progression from passive
receipt of care toward greater activation [17,18].

Utilization data were derived from claims data. Primary care,
specialty care, emergency department (ED) use, and hospital
stays were the utilization variables assessed. For primary and
specialty care visits, we examined the actual number of visits
in the pre and post period. For the ED and hospitalizations, we
examined whether or not there were any visits.

In our analyses we also examined and controlled for
demographic and health variables. Average income for the
member’s zip code is used as a proxy for member’sincomein
the analysis. The Adjusted Clinical Groups (ACG) score is a
measure of illness severity and is included in the analysis to
control for health status differences in the study groups.

Analytic Approach

We first examined the demographic and health characteristics
of the four groups, using baseline data from the last 6 months
of 2010, using chi-square and analysis of variance (ANOVA)
tests. Additionally, we used descriptive statistics to examine
how much use of the online wellness program each of the four
groups engaged in.

Then, we examined bivariate relationship between the changes
from pre- to post- in the outcome measures (PAM scores and
utilization) using follow-up data collected from the first 6
months of 2012. Finally, we developed multivariate analyses
to examine the rel ationships between group participation level
and the post-period outcomes, controlling for the pre-period
outcome value, demographic characteristics, and ACG risk
score. The sample size for Patient activation in the follow-up
is reduced to 46% of the original sample size because not all
members completed the pam again in 2012. All analysesweight
the observations by the inverse probability of selection and
adjust the standard errors accordingly.

Results

Characteristicsof ThoseWho Responded toEach Level
of the Incentive

Table 1 shows that the vast majority of study participants did
not use the online wellness program at al (88.91%,

http://www.jmir.org/2014/10/e217/
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128,634/144,675). Of the 16,041 people who did use it, 7099
(44.25%) people participated only enough to receive the initial
incentive, 2693 (16.79%) received the second higher incentive,
and 6249 (38.96%) went beyond the incentive requirements.

The people who participated in the four different levels of the
online wellness program had different demographic
characteristics (Table 1). The group that did not participate in
the online wellness program had a higher percent of malesthan
the groups that did respond, and women were more likely to
comprehensively use the online program. There were also age
differences in who and how much members responded to the
incentive. Those that responded to the higher incentive only
were dlightly younger than those in the other groups. The
average income (based on zip code) was not different for the
four groups. Peoplewhose online program use went beyond the
incentive requirements had adlightly higher baseline PAM score
than did those who did only what the incentives required (there
were no PAM scores on the group that did not participate in the
online program at all).

Therewere also differencesin the groupsin termsof their health
status. Those who responded to the incentive or went beyond
the incentive had dlightly higher ACG risk scores than those
not responding to the incentive. However, those not responding
to any of the incentives were more likely to have diabetes and
hypertension than those who responded to theincentive or went
beyond the incentive.

It is interesting to note that those members who went beyond
the incentive in their use of the online program, had usage
considerably beyond the requirements of theincentive, viewing
on average over 20 topics (Table 2); 69.88% (6249/8942) of
those who got the maximum incentive, went beyond what the
incentive required.

We also looked at baseline PAM level as a predictor of how
members responded to the incentive. Table 3 shows percent of
members at each level of activation at baseline and their
distribution over the three groups responding to the incentive
(no PAM scores were available for those who did not respond
to the incentive so they are not included in this analysis).
Members at the lowest level of activation at baseline were
dlightly morelikely to take the minimum incentive (PAM only),
than those at the higher levels of activation. However, even
among the least activated, 32.0% (231/723) went beyond the
incentive in their use of the online program, while 40.50%
(2828/6983) of the highest activated went beyond theincentive.
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Table 1. Demographic and health characteristics of the study sample, by program participation level.

Hibbard & Greene

Demographic/characteristic

Total sample® ~ Subsample of

PAMP only: Low Completed 8top-

Went beyond in- P value

(n=16,493) non-participants®  incentive partici- 1CS: Highincen-  centive require-
(n=452) pation tive ments
(n=7099) (n=2693) (n:6249)
Weighted percent of population - 14,609 (88.58%) 870 (5.27%) 305 (1.85%) 709 (4.30%)
Gender, n (%)
Male 8881 (53.85) 8048 (55.09) 366 (42.06) 153 (50.16) 314 (44.29)° <.001
Female 7612 (46.15) 6561 (44.91) 504 (57.93) 152 (49.84) 395 (55.71)°
Age, mean (SD) 41.3(13.9) 41.2 (13.5) 42.8 (12.2) 39.2(11.8) 419 (11.6)° <.001
Income of zip code, mean (SD) 23,967.34 23,947.40 24,318.16 24,137.45 23,874.46 .48
(7131.31) (7164.20) (6899.29) (7199.90) (6846.15)
PAM score, mean N/A N/A 70.3(15.3) 705 (15.0) 717 (15.3)° <.001
(SD)
Health Risk Score, mean (SD) 2.0(1.3) 1.9(13) 2.1(12) 2.1(1.2) 22 (11)° <.001
Chronic conditions, n (%)
Depression 2156 (13.07) 1939 (13.27) 103 (11.84) 30 (9.84) 83(11.71) 24
Diabetes 519 (3.15) 485 (3.32) 15(1.72) 5(1.64) 14 (L97) 02
Hyperten- 2307 (13.99) 2101 (14.38) 93 (10.69) 28(9.18) 85 (11.99)2 .02
sion

35ince we examined a random sample of people who never participated in online coaching, the descriptive statistics are weighted using the inverse
probability of selection for the no coaching group, and the standard errors are weighted accordingly. The numbers presented in the table for percentages

reflect the weighted numbers.
bpAM: patient activation measure

CChi-square statistical testswere used for categorical demographic and health variables (gender and having specific chronic conditions), while ANOVASs
were used for continuous variables (age, mean income of zip code, health risk score).

Table 2. Incentive response and use of online wellness/ self-management program.

PAM® only: Completed 8 topics: High  Went beyond incentive require-
Low incentive incentive ments ANOVA
Program use mean (SD) mean (SD) mean (SD) P value
Number of health topicsaccessed 1.2 (2.2) 8.6 (1.0) 20.2 (18.4) <.001
Number of healthtopicscompleted 0.9 (1.9) 8.0 (0.0) 19.4 (18.2) <.001
Number of months of use 1.2(0.6) 1.4(0.8) 1.7(11) <.001
3PAM: patient activation measure
Table 3. Patient activation level and response to incentive.?
PAMP Level 1 PAM Level 2 PAM Level 3 PAM Level 4
(n=723) (n=991) (n=7342) (n=6983)
Response n (%) n (%) n (%) n (%)
PAM only: Low Incentive 388 (53.67) 445 (44.90) 3237 (44.09) 3027 (43.35)
Completed 8 topics: High Incentive 106 (14.66) 179 (18.06) 1282 (17.46) 1126 (16.12)
Went beyond incentive requirements 229 (31.67) 367 (37.03) 2823 (38.45) 2830 (40.53)

8Chi-square P value <.001
bpam: patient activation measure
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Impact of Intervention on Patient Activation and
Utilization

Table 4 shows the bivariate relationships between the program
participation level and the pre, post, and change in outcome
variables. The results indicate that there is a significant
differencein PAM scoresin the pre and post periods across the
three groups who used the online program (we did not have
PAM data on those who did not participate); however, the
difference in the increase from baseline to follow-up is not
significant.

There were no significant differences in the groupsin primary
care, specialty care, or hospital visits in either the baseline or
post period. However, there were differences in the groups in
the post period for ED visits, with highest rates for
nonparticipants. It is notable that ED visits increased for all
groups from the baseline to the post period, but the change was
not significantly different among the groups.

Hibbard & Greene

Table 5 showsthe multivariate regression results, which control
for baseline outcome value, age, gender, income, and baseline
ACG risk score. In this analysis, patient activation scores at
follow-up are significantly greater (by approximately 1 point)
for those who used the online wellness program as compared
to those who only took the PAM. In addition, use of the ED is
significantly lower for all groups who responded to any level
of the incentive as compared to those who did not participate.
No differences were found in other types of utilization.

Table 6 shows how much patient activation scores changed
among those who made any use of the online program. The
changes in scores are shown within baseline PAM levels. At
baseline, those who scored in the lower two levels of patient
activation increased their PAM score the most following
participating in the online program. Members who at baseline
scored in the lowest level of activation gained an average of 21
points (on a 0-100 scale).

Table 4. Bivariate relationships between utilization, cost, and participation level.

Noparticipation  pAMC only: Low incentive Completed 8 topics: High  Went beyond incentivere- P value
participation incentive quirements
Patient activation score?, mean (SD)
Pre-period na 70.7 (14.6) 71.2 (14.7) 72.1(15.3) .002
Post-period na 72.4 (14.6) 73.6 (15.1) 74.1(16.2) <.001
Change na 1.7 (4.8) 25(15.5) 2.0(16.3) 33
Primary care visits, mean (SD)
Pre-period 2.4(5.4) 24(4.8) 2.4(4.6) 2.6(5.0) A7
Post-period 3.1(4.9) 35(5.3) 3.1(5.6) 3.4(5.9) .06
Change 0.7 (6.8) 1.0 (6.5) 0.7 (6.9) 0.8(7.1) 50
Specialty carevisits, mean (SD)
Pre-period 29(7.2) 2.8(6.5) 2.8(5.9) 2.9(6.4) 86
Post-period 3.7(9.0) 4.1(8.0) 3.6(7.3) 3.9(7.9) .10
Change 0.8(9.5) 1.3(8.7) 0.8(8.3) 1.0(8.9) 20
Emergency department visits, n (%) with a visit b
Pre-period 635 (4.5) 27 (3.0 9(3.1) 24 (3.4) 41
Post-period 1103 (7.8) 33(3.7) 12 (4.0) 31(4.3) .01
Change 3.3(0.3) 0.7 (0.3) 0.9(0.3) 0.9(0.3) 40
Hospitalizations, n (%) with a visit b
Pre-period 226 (1.6) 10 (1.2) 3(L0) 8(L2) 81
Post-period 291 (2.0) 17 (2.0) 7(2.2) 16 (2.2) 83
Change 0.4(0.2) 0.8(0.2) 1.2(0.2) 1.1(0.2) 74

#The sample size for PAM was n=2222 for PAM only, n=1522 completed 8 topics, and n=3894 for going beyond the incentive requirements.
b The numbers presented in the table for percentages reflect the weighted numbers.

®PAM: patient activation measure
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Table 5. Key regression coefficients from models examining follow-up PAM® and health care utilization, by participation status.”

PAM Primary care visits Specialty care visits Any EDC visits Any hospitalizations
Participation Coeff P vaue Coeff P value Coeff P value Coeff P value Coeff P value
No Participation n‘a -- -- - --
PAM only: Low incen-  -- .01 .97 .16 .73 -.05 .005 .00 .62
tive participation
Completed 8topics: High .94 .03 -.14 .59 =21 .65 -.05 .007 .01 .26
incentive only
Went beyond incentive .99 .005 -.05 .86 -.04 93 -.04 01 -.01 .28

requirements

3PAM: patient activation measure

bModels control for baseline value of the dependent variable, gender, age, terciles of mean income of zip code, and baseline Adjusted Clinical Groups

(ACG) risk score.
°ED: emergency department

Table 6. PAM? score changes among those responding to incentive.

PAM Level 1 at baseline PAM Level 2 at baseline PAM Level 3at basdine PAM Levd 4 at baseline P value

mean (SD) mean (SD)

mean (SD) mean (SD)

Any use of onlineprogram  21.0 (22.2) 11.5(13.1)

5.2 (13.0) -4.0(15.1) <001

3PAM: patient activation measure

Discussion

Principal Findings

Only about 11% of those offered an incentive to participate in
an online wellness program participated in it. Those who
participated in any level of theincentive were more likely to be
female, dlightly older, and less likely to have diabetes,
hypertension, and depression than those who did not respond.
We did not have PAM data on the group who did not respond
to the incentive; however, among those who did respond, those
with dightly higher scores at baseline were more likely to go
beyond the incentive in using the online program. That is to
say, the incentive seemed to be most effective in stimulating
participation among those who were slightly more activated
and in better heath. This is consistent with a prior study
indicating that it is the more activated who are more likely to
participate in offered health programs[19]. It isalso consistent
with findings that suggest that incentives are more effective
when the incentive does not require difficult or sustained
behavior change [7].

Contrary to concernsraised by someinvestigators, the findings
do not indicate that the incentive to participate in the online
program undermined or supplanted internal mativations to
manage one's own health [11]. For those who used the online
wellness program, 40% went beyond what the incentive
required, and 70% of those who took the maximum incentive,
continued to use the program beyond the incentive. This
suggests that the users of the online program found value in
usingit, and it wastheir own internal motivation that stimulated
this additional use. Further, it appears that participation in the
online program increased PAM scores, particularly among those
who began at the lower two levels of activation. The findings
also show a lesser increase in emergency department use for

http://www.jmir.org/2014/10/e217/

those who participated in any way in the program compared to
those who did not use the online wellness program. Given that
thesickest and costliest patients were excluded from theanalysis
(those invited to telephonic coaching were excluded), it is
somewhat surprising that thistype of “ self-directed” intervention
would impact utilization among those who are moderate to low
health care utilizers.

The findings break new ground in this research arena, in that
most evaluations of wellness programs and incentives do not
measure the impact of the program on the individual’s
knowledge, skill, and confidence in managing their health
(activation). By including activation in the analysis, the findings
help to elucidate who these programs are reaching (eg, are they
reaching the more or less activated?) and who they are helping.

Limitations

At the same time, the findings are limited by the fact that we
did not have PAM data on those who chose not to participate
in the incentive program, nor on participants who did not
completeaPAM in 2012 aswell as 2011. They areaso limited
by the design of the study. Because participants were not
randomly assigned to the four study groups, we cannot rule out
that the findings are the result of some other, unmeasured, factor.
Finally, because the study was conducted within one health plan
in one geographic region and only included insured adults, the
generalizability of the findings are limited.

Thefindingsindicate that participantion in the program resulted
inasmall declinein the PAM scores of those who, at baseline,
were in the highest level of activation. It may be that the
intervention was not as useful or appropriate for these
participants. However, the fact that program participation
appeared to stimulate increased activation in those who were
the least activated at baseline is a promising finding. These
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findings are consistent with the findings from other intervention
studies that show that the least activated gain the most from an
intervention [14,15,20]. Research shows that increases in
activation are related to improvements in health behaviors,
clinical indicators, and reductionsin costly health care utilization
[1]. As we move into an era where organizations are held
accountablefor costs and outcomes, finding waysto engagethe
least activated is becoming a priority.

Conclusions

While the incentive was most effective in recruiting higher
activated members, less activated members also responded to

Hibbard & Greene

the incentive. Providing an incentive for program participation
may be an effective pathway for working with less activated
patients, particularly if the program is tailored to the needs of
the less activated. However, it isimportant to note that the vast
majority of health plan membersdid not respond to theincentive
at all.

With increased costs and an aging population base, strategies
to effectively manage population health is a global concern.
Thisstudy addsto our understanding of whoislikely to respond
to incentives and how participation in the programs may
influence behaviors and health care utilization.
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Abstract

Background: The HealthValues Healthy Eating Programme is a standal one Internet-based intervention that employs a novel
strategy for promoting behavior change (analyzing one’s reasons for endorsing health values) alongside other psychological
principles that have been shown to influence behavior. The program consists of phases targeting motivation (dietary feedback
and advice, analyzing reasons for health values, thinking about health-related desires, and concerns), volition (implementation
intentions with mental contrasting), and maintenance (reviewing tasks, weekly tips).

Objective: The aim was to examine the effects of the program on consumption of fruit and vegetables, saturated fat, and added
sugar over a 6-month period.

Methods: A total of 82 females and 18 males were recruited using both online and print advertisementsin the local community.
They were allocated to an intervention or control group using a stratified block randomization protocol. The program was designed
such that participants logged onto awebsite every week for 24 weeks and completed health-related measures. Those allocated to
the intervention group also completed the intervention tasks at these sessions. Additionally, all participants attended laboratory
sessions at baseline, 3 months, and 6 months. During these sessions, participants completed afood frequency questionnaire (FFQ,
the Block Fat/Sugar/Fruit/Vegetable Screener, adapted for the UK), and researchers (blind to group allocation) measured their
body massindex (BMI), waist-to-hip ratio (WHR), and heart rate variability (HRV).

Results: Datawere analyzed using a series of ANOVA models. Per protocol analysis (n=92) showed a significant interaction
for fruit and vegetable consumption (P=.048); the intervention group increased their intake between baseline and 6 months (3.7
to 4.1 cups) relative to the control group (3.6 to 3.4 cups). Results also showed overall reductions in saturated fat intake (20.2 to
15.6 g, P<.001) and added sugar intake (44.6 to 33.9 g, P<.001) during this period, but there were no interactions with group.

Similarly, therewere overall reductionsin BMI (27.7 to 27.3 kg/m?, P=.001) and WHR (0.82 to 0.81, P=.009), but no interactions
with group. The intervention did not affect alcohol consumption, physical activity, smoking, or HRV. Data collected during the
online sessions suggested that the changes in fruit and vegetable consumption were driven by the motivational and maintenance
phases of the program.

Conclusions: Results suggest that the program helped individuals to increase their consumption of fruit and vegetables and to
sustain this over a 6-month period. The observed reduction in fat and sugar intake suggests that monitoring behaviors over time
is effective, although further research is needed to confirm this conclusion. The Web-based nature of the program makes it a
potentially cost-effective way of promoting healthy eating.
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Introduction

A diet that is high in saturated fat and added sugars and low in
fruit and vegetables is associated with a range of chronic
diseases, including cardiovascul ar disease, cancer, and diabetes
[1-5]. However, such adiet istypical for alarge proportion of
European and North American adults [3,6-8], and
lifestyle-related diseases are now the leading cause of death
globally [9]. Therefore, dietary improvement has become a
priority for many Western governments [10].

Oneway of promoting amore healthy diet isvialnternet-based
intervention. This has a range of potential advantages [11],
including the ability to incorporate interactive and tailored
featuresinto a program that isfully automated. This makesit a
potentially cost-effective approach. Indeed, a number of fully
automated Internet interventions have shown positive effects
on diet. For example, compared with control groups, 4 studies
have found significant reductions in fat intake up to 8 months
from baseline[12-15], 3 studies have found significant increases
in fruit and vegetable consumption up to 15 months [15-17],
and 1 study has found a significant reduction in added sugar
intake at 4 months, although not at 8 months [15].

Although these results offer auseful first step in understanding
the efficacy of Internet-based health promotion interventions,
most of them draw on the same set of behavior change theories
to guide content development. In particular, social cognitive
theory, the theory of reasoned action / planned behavior, and
the transtheoretical model are frequently used [18]. Theory is
apowerful tool for effective interventions[18], but these models
sometimes lack empirical support and specific details about
how to actually change behavior [19-21]. Additionally, they do
not always encompass the latest research findings.

This paper describes the initial evaluation of a new, fully
automated Internet-based healthy eating intervention: the
HealthValues Healthy Eating Programme. Thisprogram differs
from previous Web interventions in its use of novel behavior
changetechniques. In devel oping the HealthValues Programme,
we used a more bottom-up approach, employing a selection of
distinct, brief interventions that have been shown to influence
behavior. There are a wide range of such techniques in the
research literature, but these often fail to be translated into
practice. As such, the strategies we selected can be viewed as
a starting point rather than a comprehensive selection.

Thefirst strategy involved asking individualsto spend 5 minutes
thinking about why the value of health is important or
unimportant to them. There is evidence that social values (eg,
equality, helpfulness) often lack cognitive support. In other
words, athough individuals believe them to be important, they
have not necessarily thought about why they areimportant [22].
This means that they tend to behave in accordance with the
value only when it isrelatively easy to do so. However, asking
individual sto think about the reasons underpinning social values
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can help them build cognitive support for these values and, in
turn, promote more value-consistent behavior [23]. Recent
research has suggested that health values also lack cognitive
support, to the extent that thinking about reasonsfor health can
have a positive influence on eating behaviors [24]. Given that
this lack of cognitive support was evident across a range of
social groupings and regardless of whether individuals lead
healthy or unhealthy lifestyles, it suggeststhat this very simple
strategy may be beneficial for alarge number of individuals.

The second and third strategies asked individuals to spend 5
minutes considering (1) their desires and aspirationsin relation
to their health together with how achieving these would make
them feel and (2) their concerns in relation to their health
alongside how failing to avoid these would make them feel.
These strategies map onto techniques commonly employed in
motivational interviewing (MI) [25]. MI aligns with the
principles of self-determination theory (SDT) [26] and has been
shown to be effective in promoting dietary change [27]. These
2 strategies also draw on suggestions that affective messages
may result in greater behavioral change than cognitive-based
messages [28,29], but consistent with MI and SDT, these
strategies take a nondirective approach.

The fourth strategy consists of implementation intentions with
mental contrasting. Implementation intentions are specific plans
of when, where, and how someone will change their behavior.
They are believed to work by (1) increasing the accessibility of
the situational cuethat is relevant to the target behavior and (2)
increasing the efficiency with which one performs the target
behavior in the presence of the situational cue [30]. Thereis
considerable evidence that implementation intentions can help
promote behavior change [31,32]. In the present study,
implementation intentions were employed in combination with
mental contrasting. Mental contrasting involves thinking about
both positive outcomes following successful behavior change
as well as obstacles that might stand in the way of behavior
change[33]. Mental contrasting with implementation intentions
has been shown to reduce unhealthy snacking to agreater degree
than either strategy in isolation [33] and has also been shown
toincreasefruit and vegetable consumption over a2-year period
[34].

To enhance the efficacy of the implementation intentions, we
also utilized evidence about moderators by including a number
of other features. These were the use of an “if...then...” format
[35], use of salf-formulated rather than assigned implementation
intentions [36], visualization of the implementation intention
[33], the formation of just 1 implementation intention at atime
[37,38], emailed reminders of the implementation intention
[18], the opportunity to review and modify the implementation
intention in subsequent weeks[39,34], and alimited amount of
tailored feedback aimed at promoting self-efficacy and
autonomy [40].
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The fifth strategy was the use of tailored dietary feedback in
conjunction with standard health promotion advice [41,42].
Participants were provided with estimates of their intake of
saturated fat, added sugar, and fruit and vegetables, along with
government intake recommendations, information on the health
consequences of high or low intake, and some simple strategies
for adjusting one's diet. Although this component of the
intervention was similar to what might be contained in an
intervention with a more educational approach, an awareness
of one’s own diet and how it might be improved was deemed
to be aprerequisite for subsequent change [43].

Finally, the program also incorporated weekly tips during the
last phase. These were primarily aimed at maintaining user
engagement [44] rather than promoting behavior change per se.
They were designed to be light-hearted and engaging, but were
also evidence-based.

Drawing on the model of action phases [45], these strategies
were divided into a motivational phase (dietary feedback,
reasonsfor health values, health-related desires and aspirations,
health-related concerns) and avolitional phase (implementation
intentions). This was followed by a maintenance phase during
which participants could repeat or review previous tasks and
information and could also access the Tip of the Week. We
evaluated the program over a 6-month period through the use
of laboratory-based measures taken at baseline, 3 months, and
6 months, and via weekly online measures. The intervention
group was compared with a control group who completed the
laboratory and online measures, but not the intervention
strategies. The main aim of the study wasto examinethe effects
of the program on different types of health-related eating
behaviors, those that require engagement (eating morefruit and
vegetables) and those that require disengagement (eating less
saturated fat and added sugar). However, wewere al so interested
in examining the spillover effects to other health-related
behaviors (eg, physical activity, alcohol consumption, smoking)
[46].

Methods

Sample Size

Given that this study served as an initia test of the program,
there were no comparabl e studies on which to base sample size
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calculations. That said, our sample size was informed by our
previous research that examined the effects of 1 of the
intervention components (thinking about reasonsfor values) on
eating behavior over a 7-day period [24]. The eating behavior
measure showed amean difference between groups of 0.92 and
a standard deviation of 1.51, meaning that at 80% power, 44
participants per group would be needed to detect a significant
difference (2-tailed, P<.05). Assuming an attrition rate of no
more than 15% [47], we concluded that a sample size of 100
would be appropriate for thistrial.

Participants

Participants were recruited using both online and print
advertisementsin the local community. These included posters
and flyers in local shops and community facilities, and
advertisements on socia media sites, email networks, and in
local newspapers. The advertisements stated that the study team
were looking for individualsto test a new online healthy eating
program and noted that individuals would be reimbursed for
participation. The study’s website address (which included a
full participant information sheet) was included in the
advertisement. See Multimedia Appendices 1 and 2 for study
home page and information sheet.

Asinclusion criteria, we stipulated that participants be aged 18
or older and able to comply with the study procedures (ie, attend
the laboratory appointments and complete the weekly online
sessions). Other exclusion criteria were preghancy, being out
of the country for more than 3 weeks during the study period,
another household member aready participating, and
participation in a previous related study. A total of 159
individuals contacted the study team during the recruitment
period. Of these, 38 decided not to take part or failed to respond
to subsequent communications and 21 did not meet inclusion
criteria. Figure 1 shows the flow of participants through the
study. Of the 100 participants recruited, 82 were females and
18 were males. Mean age was 39 (SD 14) years and mean body

mass index (BM1) was 27.68 (SD 5.73) kg/m>. A total of 23
participants were dieting to lose weight. Participants were
predominantly white (93.0%, 93/100) and most had English or
Welsh as a first language (94.0%, 94/100) and were
well-educated (63.0%, 63/100 to degree level).
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Figure 1. Flow of participants through the study.
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159 individuals contacted the study team within the recruitment period

38 decided not to participate
21 failed to meet inclusion criteria:
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Study Design and Procedure

The study received ethics approval from Swansea University
Psychology Department Ethics Committee. Informed consent
was collected by researchers at the first laboratory assessment
(described subsequently). Although the study was arandomized
controlled trial design, given its exploratory nature, the trial
was not registered.

Laboratory measures were taken at baseline (February to April
2012), and at 3 months (May to July 2012) and 6 months
(August to October 2012) postbaseline by GJB and a second
research assistant, both of whom were blind to group allocation.
Following baseline assessment, GJB emailed KT detailsof each
participant’s dieting status and fruit and vegetabl e consumption.
KT then allocated participants to an intervention or control
(“monitoring”) group using a stratified block randomization
protocol on the basis of dieting status (dieting versus nondieting)
and fruit and vegetable consumption (=5 aday versus <5 aday).
Block sizewas 2 and random numberswere generated in Excel.
KT then emailed the participant details of their user ID and
password and they were informed of their group allocation the
first time they logged on. Although participants were not blind
to group allocation, they were informed that both the
“experimental” group and the “monitoring” group would
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monitor eating behaviors and that this had been shown to be
useful for reaching health goals. Participantsin the control group
were offered the opportunity to complete the program tasks at
the end of the study.

All participants were asked by automated email to log onto the
study website every week on 24 separate occasionsto complete
measures (intervention and control group) and program tasks
(intervention group only). Each session could be accessed 6
days after completion of the previous session. Once the session
became availabl e, the participant was sent an email asking them
to log in to complete it. Up to 3 automated reminders were
emailed 2, 4, and 6 days later to participants who failed to
complete the session. After completion of each session, the
participant was sent an automated email thanking them and
reminding them to log in again the following week. If
participants failed to log in for 3 weeks, GJB attempted to
contact them by phone and then email to establish whether they
still wanted to participate in the online sessions and, if not, to
assure them that we would still be keen for them to attend the
laboratory assessments.

Each participant received £10 (approximately US $17) for
attending the first laboratory session, £25 (US $42) for the
second, and £50 (US $84) for the third. Additionally they
received £2 (US $3) per session for completing the first 10
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online sessions, £2.50 (US $4) per session for completing the
next 10 online sessions, and £5 (US $8) per session for
completing the last 4 online sessions. Thus, participants could
receive up to £150 (US $253) for completing all laboratory and
online sessions. Money for completing the online sessions was
given at the final laboratory assessment and amounts allocated
were indicated in emails sent to prompt, remind, and thank
participants. In a further effort to limit attrition, participants
received small gifts (afabric bag and a mouse pad) at the first
and second laboratory assessments. These were branded with
the HealthValues logo.

M easures

Outcome Measures

Primary outcome measures were intake of (1) saturated fat, (2)
added sugar, and (3) fruit and vegetables. These were assessed
in a laboratory using the Block Fat/Sugar/Fruit/Vegetable
screener, a55-item food frequency questionnaire (FFQ) adapted
from a longer version that has been shown to have good
reliability and validity [48,49]. The FFQ included questions
about both frequency and quantity of intake. It was devel oped
in North America and for our purposes adapted for use in the
UK. Because the questionnaire often referred to quantities in
terms of “cups,” participants were also given 4 UK measuring
cups (1 cup, 1/2 cup, /4 cup, 1/8 cup) to assist them with their
portion estimates when completing the questionnaire.

Secondary outcome measures were BMI, waist-to-hip ratio
(WHR), heart rate variability (HRV), smoking status, smoking
frequency, quantity of acohol consumed, binge drinking,
physical activity, dietary behaviors, and additional online
assessments of saturated fat, added sugar, and fruit and vegetable
intake. BMI, WHR, and HRV were assessed in the laboratory
by trained researchers. These physiological measures provide
an objective assessment of health status[50]. For example, HRV
is a surrogate measure of cardiac control via the autonomic
nervous system and can be considered to be ameasure of cardiac
fitness. Less favorable HRV profiles are associated with
hypertension, cardiovascular disease, and aging [51], whereas
physical activity has a positive effect on HRV profile [52,53].
In this study, we quantified HRV using the common statistical
indexes standard deviation of cardiac (“RR”) interval (SDRR)
and root mean sgquare of successive differences (RMSSD), which
reflect overall HRV and short-term (respiratory-mediated) HRV,
respectively [54]. Higher scores represent better cardiac control.

Alcohol consumption was measured in the laboratory using a
guestionnaire designed to capture episodes of binge drinking
aswell astypical drinking behaviors[55]. It contained 4 items
asking about frequency of consumption and number of units
consumed for both usual consumption and for days when the
respondent consumed larger-than-usual quantities. The
guestionnaire was scored by converting frequencies to drinks
per week and then multiplying frequency by number of units
to obtain the number of units consumed per week from usual
drinking. To compute additional units consumed from
larger-than-usual episodes, the usual number of units consumed
wasfirst subtracted from the larger-than-usual number of units.
This gave the number of additional units consumed on these
occasions. This number was then multiplied by the
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larger-than-usual frequency to obtain afigure for the additional
number of units consumed per week from more-than-usual
drinking. The 2 figures were then added together to obtain the
overall number of unitsconsumed per week. In-linewith British
government recommendations, binge drinking was defined as
8 or more units per day for men and 6 or more units per day for
women [56]. Where quantities consumed for either usua
consumption or larger-than-usual consumption met these criteria,
they were coded as an episode of binge drinking.

Smoking was assessed in the laboratory by asking participants
whether they smoked cigarettes and, if yes, the number they
usually smoked either per day, per week, or per month. Scores
were recorded into number smoked per week.

Physical activity was assessed online at sessions 1, 8, 12, and
24 using the short version of the International Physical Activity
Questionnaire (IPAQ) [57]. Participantsindicated on how many
days and for how long they had engaged in vigorous activity,
moderate activity, and walking during the previousweek. These
scoreswere converted into total number of metabolic equivalent
of task (MET) units expended per day [58].

In addition to the laboratory assessments, saturated fat, added
sugar, and fruit and vegetable consumption were also assessed
online at sessions 1, 8, 12, and 24 using a validated UK FFQ
[59]. Respondents recorded the frequency with which they
consumed 63 common food items over the previous month. The
FFQ has been shown to have good test-retest reliability [60],
aswell asgood convergent validity with 10-day weighed records
[61] and with 24-hour dietary records [59]. The FFQ has also
been shown to possess good construct validity [62].

To compute daily intake of saturated fat and added sugar, the
proportions of these macronutrientsin each of the 63 foodswere
cal cul ated based on data provided by the British Food Standards
Agency [63,64]. Each participant’s daily intake of each food
was then computed by multiplying frequency of consumption
by average portion size. Average portion sizes were based on
Bingham and Day [65] and the British Food Standards Agency
[64]. Finally, the quantities of saturated fat and added sugar
consumed were calculated by multiplying daily intake values
of the variousfood types by the proportion of saturated fat/added
sugar in each food. These were then summed acrossthe 63 foods
to provide daily total consumption of saturated fat and added
sugar for each participant.

Two additional questions were used in the calculation of fruit
and vegetabl e consumption. These were the number of portions
of fruit (excluding fruit juice), and the number of portions of
vegetables (excluding potatoes, beans, and lentils) eaten on a
typical day during the previous week. Examples of portions
were provided. These scores were combined with scores from
items relating to fruit juice and beang/lentils from the FFQ to
compute daily servings of fruit and vegetables. In-linewith UK
guidelines, juice and beang/lentils were counted as a maximum
of 1 serving aday each.

Dietary behaviors were assessed at the start of each of the 24
online sessions using a questionnaire that was developed for
the project. This consisted of 17 items associated with standard
dietary advice related to consumption of saturated fat, added
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sugar, and fruit and vegetables (eg, reducing the number of
teaspoons of sugar added to hot drinks, cereals, and desserts;
replacing red meat with white meat or fish). The items were a
mix of quantitative (eg, number of high fat snacks during the
previous week) and categorical (eg, type of milk usually
consumed). To reduce respondent burden, after thefirst session
participants were presented with their responses from the
previous on and asked to simply adjust their answerswhere
they had made a dietary change. The questionnaire was scored
by calculating the number of positive versus negative changes
made since the previous session (=17 to +17).

All online questionnaires were tested for usability before the
study. Questionnaires and items were presented in the same
order for each participant and participants needed to complete
al items before progressing to the next screen. Adaptive
questioning was used for the IPAQ.

Demographic Measures

Details of participants’ gender, age, level of education, and first
language were collected at the first online session.

Additional Measures

Data relating to potential mediators (habits, intentions,
self-efficacy, anticipated emotions), moderators (need for affect,
need for cognition, behavioral approach system sensitivity,
behavioral inhibition system sensitivity, environmental change),
and process measures (poststudy feedback questionnaires and
telephone interviews) were also collected, but these are not
discussed in the present paper.

Intervention

The intervention was tested for usability before the study. At
all sessions, intervention components were delivered after
assessment measures. Theintervention components are detailed
in Multimedia Appendix 3. For information purposes,
Multimedia Appendix 1 also shows how the componentsrelate
to Michieand colleagues’ recommended taxonomy of behavior
change techniques [66]. Further details of the intervention
components can be obtained from the first author.

Statistical Analysis

Baseline characteristics of the 2 groups were compared using t
tests and chi-square tests. Given the exploratory nature of the
trial, intention-to-treat analyses were conducted on primary
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outcomes only. Missing data were replaced by calculating the
mean change from previous observations in the control group
and adding or subtracting this figure from the previous
observation relating to the missing data point. To examine
changesin time over the 6-month period, ANOVA modelswith
time as an independent variable were employed for the main
analyses. Thus, a series of 3x2 mixed ANOVA models were
used to examine the effects of the intervention on
laboratory-measured intake of (1) saturated fat, (2) added sugar,
and (3) fruit and vegetables. Independent variables were time
(baseline, 3 months, 6 months) and group (control, intervention).
Therewere 7 outliers (defined as greater than 3.5 SDsfrom the
mean) and the analysis was conducted both with these
unchanged and by adjusting them to 3.5 SDs from the mean.

Per protocol analysis was conducted on all primary and
secondary outcomes by including only those participants who
completed al 3 laboratory assessments as well as 12 or more
of the 24 online sessions (for laboratory measures) or all 24
online sessions (for online measures). Although the samplesfor
such analyses are subject to bias, they are an important means
of examining intervention efficacy in exploratory trials. A series
of 3 (time) x 2 (group) mixed ANOVA models were used to
examine effects on laboratory-based measureswhereas 4 (time)
x 2 (group) ANOVA models were used for online measures.
Analyseswere conducted with outliers (defined as 3.5 SDsfrom
the mean) both included and excluded. Fisher exact test was
used to examine smoking status and chi-square test was used
for binge drinking status.

To examine the effects of the individual intervention strategies
employed in the motivational phase, change scores were
calculated using the dietary behaviors questionnaire. These were
computed using figures from the session in which the strategy
was employed and 2 sessions | ater (eg, change between sessions
1 and 3, see Multimedia Appendix 1 for details of strategies).
Change score was then employed as the dependent variable in
a2 (condition) x 4 (strategy) mixed ANOVA.

Results

Baseline Characteristics

Analysisof baseline characteristics showed that the intervention
and control groups were well matched across a range of
variables (see Table 1).
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Table 1. Baseline characteristics of the intervention and control groups (N=100).

Variable Control group (n=50) Intervention group (n=50) P value
Gender (female), n (%) 42 (84) 41(82) 790
Age (years), mean (SD) 37.7(13.2) 41.1(14.1) 21°
BMI (kg/m?), mean (SD) 28.1(5.8) 27.1(5.7) 40°
Dieting status (dieting), n (%) 11 (22) 12 (24) 81°
Education level (degree level or higher),2n (%) 29 (58) 34 (68) 86°
First language (English/Welsh), n (%) 49 (98) 45 (90) .09°
Ethnic background (white British), n (%) 42 (84) 34 (68) 32°

8Highest level of educational attainment coded as GCSESs, A-levels, degree (or equivalent), still studying or other.

Bt test.
€ Chi-square test.

Intention-to-Treat Analyses

Descriptive and inferential statistics for intention-to-treat
analyses (without outlier adjustment) are shownin Table 2. The
results suggest that although both groups showed significant
reductions in saturated fat and added sugar over the 6-month
period, participants allocated to the intervention group did not

show greater improvements than those allocated to the control
group. There was no overall change in fruit and vegetable
consumption over time, but a trend toward an increase in the
intervention group relative to the control group (small to medium
effect size). Repeating the analyses with outlier adjustment
showed near identical results.

Table 2. Means (SDs) and results from ANOVA models for intake of saturated fat, added sugar, and fruit and vegetables at baseline, 3 months, and 6
months in the intervention and control groups, for the intention-to-treat analysis.

Variable and time Group, mean (SD)

Effects for time Effects for time x group

Control Intervention
(n=50) (n=50) Fie P Patidn® F1e P  Patidn?
Saturated fat (grams) 35.9 <.001 0.27 0.8 .36 0.01
Baseline 21.4(8.9) 19.7 (9.6)
3 months 17.3(8.3) 16.1(7.7)
6 months 15.9 (6.6) 15.7 (9.9)
Added sugar (grams) 8.6 .004 0.08 0.2 .62 0.00
Baseline 47.6 (34.0) 432 (42.0)
3 months 36.7 (30.4) 30.3(25.5)
6 months 38.5(37.6) 30.5(37.0)
Fruit and vegetables (cups) 0.0 .98 0.00 31 .08 0.03
Baseline 3.6 (1.5) 3.7(1.7)
3 months 35(1.9) 3.8(1.7)
6 months 33(1.5) 3.9(1.6)

Per Protocol Analyses

Descriptiveand inferential statisticsfor continuous primary and
secondary outcome measures collected at laboratory sessions
are shown in Table 3. Over the 6-month period, participantsin
both groups showed comparable declinesin saturated fat intake,
added sugar intake, BMI, and WHR. For fruit and vegetable
intake, the intervention group showed significant increases
relative to the control group. Follow-up independent t tests
indicated no difference in fruit and vegetable consumption
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between the intervention and control groups at baseline and 3
months (ty,=0.31, P=.78 and t4,=1.01, P=.28, respectively), but
significantly greater intakein theintervention group at 6 months
(tgo=2.30, P=.02). For the RMSSD HRV mesasure there was a
trend toward asignificant group x timeinteraction, but nomain
effect of time. SDRR HRV and total alcohol intake did not
change over time and were not influenced by group status. The
same pattern of results occurred when these analyses were
repeated but with outliers excluded.
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Table 3. Means (SDs) and results from ANOVA models for |aboratory-assessed primary and secondary outcomes at baseline, 3 months, and 6 months
in the intervention and control groups, for the per protocol analyses.

Variable and time Group, mean (SD) Effects for time Effects for time x group
Control Intervention F1o0 Patid  F1 90
(n=47)3 (n=45)P ¢ P n? ¢ P Patian?
Saturated fat (grams) 28.7 <.001 0.24 12 23 001
Basdline 21.0(8.9) 19.3(8.9)
3 months 16.7 (8.0) 16.2 (7.3)
6 months 15.5 (6.4) 15.7 (9.6)
Added sugar (grams) 7.2 .009 0.07 0.1 .76 0.00
Basdline 46.7 (34.3) 42.3(43.0)
3 months 35.8(30.5) 30.4 (26.1)
6 months 37.2(38.1) 30.4 (38.5)
Fruit and vegetables (cups) 0.3 .57 0.00 4.0 .048 0.04
Basdline 3.6(1.4) 3.7(17)
3 months 3.4(1.7) 3.8(1.7)
6 months 34(15) 4.1(1.6)
Alcohol (units per week) 16 .20 0.02 0.2 .69  0.00
Basdline 6.4 (5.6) 6.3(6.2)
3 months 6.8(7.2) 6.7 (6.9)
6 months 7.2(7.5) 6.7 (7.3)
BMI (kg/m 2) 112 001 0.11 01 .93 000
Basdline 28.4(5.8) 27.0(5.9)
3 months 28.3(5.9) 26.8 (5.7)
6 months 28.0 (5.9) 26.6 (5.9)
WHR 7.2 .009 0.07 0.0 .71 0.00
Basdline 0.82 (0.09) 0.82 (0.09)
3 months 0.81(0.09) 0.82 (0.09)
6 months 0.81(0.08) 0.81 (0.08)
HRV: SDRR (ms) 14 .25 0.02 2.0 13 0.02
Basdline 45.0 (20.1) 496 (19.7)
3 months 46.4 (20.1) 47.8(18.7)
6 months 46.1 (17.9) 43.1(15.2)
HRV: RMSSD (ms) 14 24 0.02 29 06 003
Basdline 28.9 (14.6) 33.1(19.6)
3 months 19.3(15.3) 30.5(16.3)
6 months 30.2 (15.4) 25.8 (12.9)

@ For alcohol consumption, n=46 due to questionnaire completion error.
b For alcohol consumption, n=44 due to questionnaire completion error.
© For alcohol consumption, Fy gg.

For smoking status, there were 91 participants who provided (control: n=6, experimental: n=2, P=.27), 3 months (control:
data on smoking at al 3 laboratory assessments and completed  n=4, experimental: n=1, P=.36), and at 6 months (control: n=4,
at least 12 of the online sessions. At each of the 3 time points  experimental: n=3, P>.99. Smoking frequency was not analyzed
there was no difference in the proportion of smokers in the due to the small nhumber of smokersin the sample.
experimental group compared to the control group at baseline
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Analysis of binge drinking included 90 participants who
provided data on alcohol consumption at all 3 laboratory
assessments and completed at least 12 of the online sessions.
Again, at each of the 3 time points, there was no difference in
the proportion of individualswho engaged in binge drinking in
the experimental group compared to the control group at baseline

(control: n=25, experimental: n=23; )(21:0.0, P=.84), 3 months
(control: n=23, experimental: n=17, x21:1.1, P=.28) and 6
months (control: =20, experimental: n=17; x,=0.2, P=.64).

Descriptive and inferential statistics for secondary outcome
measures collected during the online sessions are shown in
Table 4. Consistent with laboratory assessments, these show

there were significant reductions in intake of saturated fat and
added sugar over time, but that the extent of these reductions

Tapper et d

did not differ between intervention and control groups. Also
consistent with laboratory assessments, the results show an
increase in fruit and vegetable consumption among the
intervention group relative to the control group. This was
coupled with an overal increase in fruit and vegetable
consumption over time. Follow-up independent t testsindicated
no difference in fruit and vegetable consumption between the
intervention and control groupsat sessions 1, 8, and 12 (tg=0.19,
P=.85; tg=1.64, P=.11; tgs=1.48, P=.14, respectively), but
significantly greater intake in the intervention group at session
24 (tgg=2.45, P=.02). Additionaly, the results showed no
significant change in physical activity over time and no effect
of the intervention on physical activity. The same pattern of
results occurred when these analyses were repeated with outliers
excluded.

Table 4. Means (SDs) and results from ANOVA models for secondary outcomes assessed online at sessions 1, 8, 12, and 24 in the intervention and

control groups, for the per protocol analyses.

Variable and session Group, mean (SD)

Effects for time Effects for time x group

Control Intervention
(n=48)3 (n=40)° Fie® P Patiad n> F18° P  Patian?
Saturated fat (grams) 7.8 .006 0.08 0.6 43 0.01
1 24.4(9.9) 26.0 (15.4)
8 22.3(10.6) 21.4(13.0)
12 21.2(10.4) 21.7 (11.4)
24 22.4(10.0) 21.5(9.1)
Added sugar (grams) 841 .005 010 2.0 .16 0.02
1 47.8 (43.6) 57.32 (74.5)
8 34.4 (22.7) 34.4(32.3)
12 317 (21.4) 32.1(25.3)
24 39.8 (27.0) 31.8(19.4)
Fruit and vegetables (portions) 5.6 .02 0.06 55 .02 0.06
1 49 (2.1) 5.0 (2.0)
8 5.2 (2.4) 6.0 (2.3)
12 5.3 (2.8) 6.1(2.2)
24 49(2.3) 6.2 (2.7)
Physical activity (METS per week) 0.2 67 0.00 0.2 .69 0.00
1 2857 (2320) 2432 (1626)
8 2534 (2290) 2138 (1522)
12 2932 (4270) 2420 (1966)
24 2985 (3525) 2350 (2344)

8 For physical activity n=39 due to participants coding “don’t know.”
b For physical activity n=37 due to participants coding “don’t know.”
€ For physical activity, F1, 74.

Figure 2 showslevels of fruit and vegetable consumptionin the
intervention and control groups at the start and end of each of
the 3 program phases. As noted previously, follow-up analyses
indicated that significant differences between intervention and
control groups occurred at the fourth measurement point only

http://www.jmir.org/2014/10/e231/

(ie, session 24, the end of the third phase, tgs=2.45, P=.02).
These results, together with Figure 2, suggest that the most
likely explanation for this effect isthat it was driven primarily
by the combination of motivation and maintenance phases.
However, it is also possible that the maintenance phase played
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no part in the changes, but that the differences at session 24
were a result of the motivational phase continuing to exert
effects over the 6-month period. Additionally, the data suggest
that (in its position within the intervention) the volitional phase
had no immediate impact (although adelayed impact cannot be
ruled out). The pattern of results from the per protocol analysis

Tapper et d

were unchanged after repeating the analysis with only the
intervention participants who had formed at least 1 volitional
phase implementation intention related to the rel evant outcome
measure (fruit and vegetables: n=24; saturated fat: n=30; added
sugar: n=32).

Figure 2. Portions of fruit and vegetables consumed in the intervention and control groups at the start and end of each program phase.
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Effects of Individual Strategies Employed in the
Motivational Phase

For analysis of motivational phase strategies, all participants
who completed thefirst 9 online sessionswereincluded (control:
n=47; intervention: n=46). Because fruit and vegetable
consumption was improved by the intervention, we conducted
exploratory analyses examining changesin fruit and vegetable
consumption in the intervention and control groups in the
2-week period following the delivery of each of the 4 different
program components (see Figure 3). There was no main effect
of strategy (F; 9,=0.53, P=.47, partid eta-squared=0.01) or
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condition (F; o,=0.87, P=.47, partial eta-squared=0.01) and no
significant interaction between strategy and condition (F;
91=2.88, P=.09, partial eta-squared=0.03), although the latter
results are marginal. These results suggest that the increasesin
fruit and vegetable consumption seen in the intervention group
were brought about by a combination of intervention
components in both the motivational and maintenance phases.
Figure 3 suggests that the strategy employed in session 1
(tailored feedback and advice) may have been particularly useful
in eliciting change, although further research is needed to
confirm this.
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Figure 3. Portions of fruit and vegetables consumed in the intervention and control groups during the motivational phase.
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Discussion

Results of the per protocol anaysis indicated that the
HealthValues Hedthy Eating Programme brought about
significant increasesin fruit and vegetable consumption rel ative
to a contral group. These equated to approximately 0.75 cups,
or 1.3 portions of the recommended 5 or more portions per day.
The results also suggested that these increases were brought
about primarily by strategies employed in the motivational and
maintenance phases of the program, rather than the
implementation intentions employed in the volitional phase.
Thus, it may bethat low fruit and vegetable consumption among
this particular group was limited primarily by motivation rather
than any difficulties in implementing the behavior; when we
increased motivation, it had a direct effect on consumption.

In contrast, although the program was associated with adecrease
in saturated fat and added sugar consumption, these effectswere
comparable to those found in the control condition. Unlike
increasing fruit and vegetabl eintake, which involvesintroducing
additional foods into the diet, reducing fat and sugar entails
cutting back. As such, intake may be influenced by additional
factors that may not be as amenable to motivational strategies.
In particular, consumption of high fat and sugar foods may be
habitual and carried out with a degree of automaticity [67,68].
Because habits tend to be resistant to changes in attitude [69],
motivational strategies alone may be ineffective in eliciting a
reduction in these forms of consumptive behavior. Additionally,
foodsthat are high infat and sugar may be thetarget of cravings
[70]. Again, motivational strategies may not be sufficient to
overcome such cravings. Thus, techniques specifically designed
to target habitsand cravings might usefully beincorporated into
future versions of the program.

The results did, however, show overall reductions in intake of
saturated fat and added sugar among both groups by
approximately 4.7 and 11.4 grams per day, respectively. These
findings are consistent with the physiological datathat showed

http://www.jmir.org/2014/10/e231/
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significant reductions in BMI and WHR. Given that our
recruitment method targeted i ndividual swho wanted to improve
their diet, it is possible that these changes would have occurred
even in the absence of study participation. However, this seems
unlikely given the general trend for weight to increase over time
[71] and the fact that these datawere collected over an extended
(6-month) period. Instead, wewould suggest that these changes
might have been brought about by the monitoring component
of the study, particularly the weekly brief diet questionnaire
that mapped directly onto dietary advice. This questionnaire
may haveincreased participants’ knowledge of how to cut back
on fat and sugar. It may also have increased attitude
accessibility, the ease with which attitudes are retrieved from
memory [72]. If intake of fat and sugar are determined by
relatively weak habits, increased accessibility of negative
attitudes toward fat and sugar may have been sufficient to
disrupt automatic behaviors. Further research is needed to
confirmthis. It would also beimportant to control for the effects
of researcher contact. In the current study, it is possible that the
laboratory assessments, together with the incentives, may have
inadvertently led to participantstrying to please the researchers.
These may have contributed in some small part to the overall
reductionsin fat and sugar intake.

The absence of effectsfor implementation intentionsare at odds
with previous non-Internet interventions[34,73], but arein-line
with several other Internet-based studies [74-77]. One
explanationisthat participants had already formed action plans
in response to the monitoring component of the study, making
it difficult for the implementation intentions to bring about
further change. This interpretation is consistent with other
research showing implementation intentionsto beless effective
among individuals who are already good at action planning
[78]. It also has implications for the development of
interventions; because longer interventions may increase rates
of drop out, it isimportant that all strategies employed make a
unique contribution to behavior change. However, an alternative
explanation isthat thefruit and vegetabl e-rel ated implementation
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intentions hel ped sustain behavior change [34]. A weakness of
the current study isthat it isunabl e to distinguish between these
possibilities or to identify with precision the components that
are responsible for the effects. In future work, it would be
helpful to compare different versions of the program to help
determine which components are important and which may be
redundant.

The benefits of participation did not generalize to behaviors
that were not directly targeted by the program; there were no
significant spillover effectson levelsof physical activity, alcohol
consumption, smoking, or HRV, either between groups or over
time. Although some research has suggested that health
improvements may show spillover effectsto other health-rel ated
behaviors [46], the results of this study suggest that effects are
restricted to behaviors that are targeted.

In future research, it would be important to trial the programin
the absence of incentivesfor session completion. Given the high
rates of attrition in online interventions [79], we incorporated
these incentives to enable a proper initial evaluation of the
program. However, atrial without these incentives would help
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indicate natural attrition and allow for calculations of
cost-effectiveness.

It is also important to examine the effects of the program with
different populations. In the current study, we recruited
participants who were interested in improving their diet. Thus,
they were a group who were already reasonably motivated (as
indicated by a baseline mean of 4.16 on a scale of 1 to 5 for
intention to eat ahealthy diet). It ispossiblethat the motivational
strategies would have been more effective among a less
motivated group of individuals who might be accessed via
workplace settings, for example.

In conclusion, the HealthValues Healthy Eating Programme
significantly increased fruit and vegetable consumption among
users. Future research comparing different versions of the
program should help to identify more accurately the elements
that were responsible for this effect. It seems likely that the
monitoring component of the study aso brought about
reductions in intake of saturated fat and added sugar, athough
further research is needed to confirm this. Given that the
program is fully automated, it represents a potentially
cost-effective way of promoting healthy eating.
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Abstract

Background: Although relatively new, the field of e-mental health is becoming more popular with more attention given to
researching its various aspects. However, there are many areas that still need further research, especially identifying attrition
predictors at various phases of assessment and treatment delivery.

Objective: The present study identified the predictors of posttreatment assessment compl eters based on 24 pre- and posttreatment
demographic and personal variablesand 1 treatment variable, their impact on attrition bias, and the efficacy of the 5 fully automated
self-help anxiety treatment programs for generalized anxiety disorder (GAD), socia anxiety disorder (SAD), panic disorder with
or without agoraphobia (PD/A), obsessive-compulsive disorder (OCD), and posttraumatic stress disorder (PTSD).

Methods: A complex algorithm was used to diagnose participants’ mental disorders based on the criteria of the Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition, Text Revision; DSM-1V-TR). Those who received aprimary or secondary
diagnosis of 1 of 5 anxiety disorders were offered an online 12-week disorder-specific treatment program. A total of 3199
individuals did not formally drop out of the 12-week treatment cycle, whereas 142 individuals formally dropped out. However,
only 347 participantswho completed their treatment cycle also completed the posttreatment assessment measures. Based on these
measures, predictors of attrition were identified and attrition bias was examined. The efficacy of the 5 treatment programs was
assessed based on anxiety-specific severity scores and 5 additional treatment outcome measures.

Results: On average, completersof posttreatment assessment measureswere morelikely to be seeking self-help online programs;
have heard about the program from traditional media or from family and friends; were receiving mental health assistance; were
more likely to learn best by reading, hearing and doing; had a lower pretreatment Kessler-6 total score; and were older in age.
Predicted probabilities resulting from these attrition variables displayed no significant attrition bias using Heckman's method
and thus allowing for the use of completer analysis. Six treatment outcome measures (Kessler-6 total score, number of diagnosed
disorders, self-confidencein managing mental health issues, quality of life, and the corresponding pre- and posttreatment severity
for each program-specific anxiety disorder and for major depressive episode) were used to assess the efficacy of the 5 anxiety
treatment programs. Repeated measures MANOVA revealed a significant multivariate time effect for al treatment outcome
measuresfor each treatment program. Follow-up repeated measures ANOVA s reveal ed significant improvementson all 6 treatment
outcome measures for GAD and PTSD, 5 treatment outcome measures were significant for SAD and PD/A, and 4 treatment
outcome measures were significant for OCD.

Conclusions: Resultsidentified predictors of posttreatment assessment completers and provided further support for the efficacy
of self-help online treatment programs for the 5 anxiety disorders.
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Introduction

In this age of technological advancement and the increase in
peoples comfort in using the Internet and online resources,
online therapy promises to provide an alternative methodol ogy
to face-to-face therapy and to be an effective vehicle to deliver
treatment to individuals suffering from a variety of
psychological disorders. The development and dissemination
of e-mental health services have increased at an exponential
rate[1]. Thisrelatively new development has been progressing
over the past decade and will likely play an important role in
reshaping health care over the next decade [2,3].

Various specific types of e-mental health services exist, such
as online counseling, mental health information websites,
self-guided treatment programs, and online support groups.
However, those providing a number of core psychological
functions (eg, assessment, referral, treatment) are commonly
referred to as online or virtual clinics [4-6]. Here, before
accessing an onlinetreatment program, some kind of assessment
process typically occurs to screen for mental health problems
that are less suitable for online therapy, such asimminent risk
of suicide, aswell asto help ensure the delivery of appropriate
treatment of the client’s particular psychological concern[7,8].
Crisis management and/or external referral commonly occur at
this stage when the person is at risk / not suitable. The
assessment isthen generally followed by accessto a structured
treatment program that often incorporates cognitive behavioral
therapy (CBT) techniques because of the established efficacy
of this therapeutic modality [9-11]. Once the treatment is
completed, a posttreatment assessment is scheduled. Therefore,
it is reasonable to consider attrition and its predictors at each 1
of the 3 treatment cycle stages: pretreatment attrition, during
treatment attrition, and posttreatment attrition. Examination of
attrition and its predictors at each stage would help with early
identification of those at risk of dropping out. Being able to do
so may result in developing better designs and more targeted
interventions to reduce dropouts or noncompletions.

Numerous articles have highlighted the increasing popularity
and the rapid growth of online interventions, (eg, [6,8,12-14])
and have discussed the effectiveness of online programsfor the
treatment of anxiety disorders(eg, [2,6,15-19]). However, many
trialsaretypically small to moderatein sample size (see[16,20])
and include relatively high rates of attrition [12,21,22]; this
continues to be a limiting and challenging factor at each stage
in the process. Although many papers indirectly provide the
specific study dropout rates at the various stages of their study
via flowcharts, attrition is generally discussed as a single
category (ie, combining pretreatment assessment, during
treatment and posttreatment assessment / follow-up attrition
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together). Similarly, most of the research published to date
includes little or no analysis of predictors of attrition at the
different stages in the study process, especially pretreatment
attrition predictors or attrition bias and its impact on treatment
efficacy. Instead, conservative intention-to-treat analyses, which
arelikely to attenuate differences [16], have been performed to
evaluate the efficacy of online treatments, usually with last
observation carried forward (LOCF) imputation for attrition
cases[23] or the more advanced method of multipleimputation
[24-26]. The scope to which intention-to-treat has been used in
online treatment research is not clear, but it is recommended
and widely used in most published large-scale studies [20].
However, if it can be shown that attrition biasis unlikely, then
completer analysis is likely to be a reasonable and accurate
approach. Furthermore, if it can be shown that attrition biasis
unlikely and if measures are available on more than 2 occasions,
a more accurate maximum likelihood longitudinal analysis
would be possible [27,28] and highly recommended [29].

Attrition bias notwithstanding, many reviews and discussion
papers firmly support the efficacy of e-mental health programs
for multiple psychological concerns, such as anxiety disorders,
depression, acohol and other drug problems, and even when
these disorders coexist as comorbid conditions (eg, [8,30]).
Andersson et al [31] concluded that existing research supported
the efficacy of online programs for the treatment of anxiety
disorders, especially when aform of CBT framework was used
coupled with some client-therapist contact. Amstadter et a [32]
found similar results and concluded that common CBT
techniques, such as cognitive restructuring and relapse
prevention, can be adapted to online programs with relative
ease. More recently, Andersson and Titov [6] concluded that
evidence supporting the efficacy of self-help Internet-delivered
CBT was strong and consistent.

In summary, online therapy isbecoming more popular and more
studies are attesting to its utilization and efficacy for a variety
of mental health issues and disorders. Most online treatment
programs consist of structured modules that include CBT
techniques because of its established efficacy. Although several
studies have examined predictors of attrition for online therapy,
studieslooking at the predictors at specific treatment time points
(pretreatment, during, posttreatment attrition) are very limited.
Thereisalso alack of studies that include analysis of attrition
bias and its impact on treatment efficacy.

In this study, posttreatment assessment analysis of attrition and
its predictors and the treatment efficacy of the Anxiety Online
programswere examined. |dentifying the characteristics of those
who completed the posttreatment assessment measures will
assist in intervening early and in devising ways and directing
attention to those who do not complete the posttreatment
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assessment measures. Anxiety Onlineis an open-accessvirtual
clinic providing online assessment and diagnosis of 21 mental
health disorders defined by the Diagnostic and Satistical
Manual of Mental Disorders (Fourth Edition, Text Revision;
DSM-IV-TR) and self-help and therapist-assisted treatment
programs for the 5 anxiety disorders (Figure 1) [33]. The
Anxiety Online platform was upgraded in September 2013 and
now uses the name Mental Health Online [33].

Previously, we examined pretreatment attrition and during
treatment formal withdrawal and their predictorsin the Anxiety

Figure 1. Anxiety Online homepage image.

r
l ANX

An lnitative

-

Home || Aboutus || Anxiety disorders

AL-Asadi et d

Online data[34]. In this study, we reported on 24 demographic
and personal variables and 1 treatment variable that were
potentially associated with posttreatment attrition. The impact
of attrition biason the trestment outcome measures was assessed
by using the data collected on the 5 fully automated self-help
online programs from October 2009 to January 2012. When
attrition bias was found to be unlikely, a completer analysis of
treatment efficacy was performed based on the pre- and
posttreatment treatment outcome measures.
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Methods

Procedure

The Anxiety Online platform consists of 4 centers:
psychoeducational, assessment, treatment, and health care
professional training. The psychoeducational center isawebsite
that provides psychoeducational information about prevalence,
symptoms, and treatment of anxiety disorders as well as links
to useful websites. The assessment center contains electronic
psychological assessment screening system (e-PASS) that
consists of ademographic/persona questionnaire and the online
diagnostic program (together called assessment measures
henceforth). As shown in Multimedia Appendix 1, the
demographic/personal questionnaire contains a total of 24
demographic and persona variables. After completing the
guestionnaire, aperson then completesthe e-PA SSthat consists
of more than 100 diagnostic questions, including the Kessler-6
[35] and items that screen for suicide risk and psychosis (see
[36] for details). The treatment center provides and manages
the 5 anxiety disorder-specific treatment programs. Thetraining
center provides the online therapist training programs and the
health care practitioner portal. Individuals can access the
Anxiety Online service from anywhere in the world via an
Internet connection. People complete the e-PASS if they are
interested in psychologica assessment function and/or if they
are interested in online treatment programs. Based on an
individual’s response to some of the questions of the e-PASS,
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a person may be given a primary diagnosis and/or multiple
secondary diagnoses in accordance with DSM-IV-TR criteria
Those adults (aged 18 years or older) who receive a primary or
secondary diagnosis of panic disorder with or without
agoraphobia (PD/A), socia anxiety disorder (SAD),
posttraumatic stress disorder (PTSD), generalized anxiety
disorder (GAD), or obsessive-compulsive disorder (OCD) are
offered an online 12-week self-help or therapist-assisted
treatment program (the therapist-assisted program is only
availableto Australian residents). Once participants are enrolled
into 1 of the 5 fully automated 12-week self-help treatment
programs, they cannot enroll in another online program;
however, they can opt out of the treatment program by using
the “opt out” option available within the program. Those
participants who do not opt out are sent automated emails, with
several reminders over a3-week period following their 12-week
treatment cycle, asking them to complete the posttreatment
assessment measures. The posttreatment measures are essentially
the same as the pretreatment measures. Participants are
encouraged to complete the e-PASS annually for 5 years
following treatment program cycle completion. Those who want
to undertake e-PASS are first required to register and consent
tothe Anxiety Onlinetermsand conditions[33]. The procedures
for collecting and reporting of the Anxiety Online data were
approved by the Swinburne University Human Research Ethics
Committee. From thetime of itslaunch to the publicin October
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2009 until January 2012, the e-PASS program has been accessed
by 10,745 people.

Treatment Outcome Measures

Weidentified 6 outcome measures that may be used to indicate
successful treatment. The first and second outcome measures
were the severity of anxiety disorder--specific symptoms and
the severity of maor depressive episode (MDE). The
disorder-specific severity score is the average of the scores on
6 questions measured on a 8-point Likert scale that assess the
leve of distressand how much the symptoms of agiven disorder
interfere in one’s life (see [36]). A reduction in the severity
score would suggest a positive treatment outcome. The third
outcome measure was the number of diagnosed primary and/or
secondary disorders. Based on the individual’s responsesto the
e-PASS, each person was given 1 primary disorder and 1 or
more secondary disorders if warranted. A reduction in the
number of diagnosed disorders (called number of disorders
henceforth) was indicative of a successful treatment outcome.
The fourth outcome measure was the total score on the
Kesder-6. The Kessler-6 consists of 6 items measured on a
5-point Likert scale measuring nonspecific psychological
distress over the past 30 days. Normative data indicate that
71.7% of the population report low distress scores of 6 to 11,
16.6% of the population report moderate distress scores of 12
to 15, 7.16% of the population report high distress scores of 16
to 19, whereas 2.5% of the population report very high distress
scores of 20 to 30 [35,37]. A reduction in the Kessler-6 total
score would also suggest a successful treatment outcome. The
fifth outcome measure was the individual’s self-confidence in
managing one’'s mental health issues. This self-confidence
measure is a self-report question measured on a 5-point Likert
scale as shown in Multimedia Appendix 1. An increase in
reported self-confidence is suggestive of a positive treatment
outcome. The fina outcome measure was the individual’s
perceived overall quality of life. The quality-of-life measureis
a self-report question measured on a 5-point Likert scale as
shown in Multimedia Appendix 1. Similar to self-confidence,
anincrease in the reported overall quality of life wasindicative
of a positive treatment outcome.

Participants

Asshown in Figure 2, atotal of 10,745 individuals completed
the pretreatment assessment measures between October 2009
and January 2012. Some of those individuals were people
younger than age 18 years (n=202) and some were professionals
(n=45) who were exploring the assessment instrument. These
247 individuals were removed from the data leaving 10,498
valid completers of the e-PASS program. In addition, another
249 individuals who did not receive an e-PASS diagnosis of
any of the 21 disorders and another 855 individuals who did
not receive an e-PASS primary or secondary diagnosis of any
of the 5 anxiety disorders were also removed. The removal of
these individuals resulted in a sample consisting of 4771
(50.79%) individuals whose primary diagnosis and 4623
(49.21%) individual s whose secondary diagnosis was 1 of the
5 anxiety disorders, for a total of 9394 e-PASS pretreatment
completers. All 9394 were offered atreatment program, although
it was recommended that those with a primary diagnosis other
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than anxiety should seek help elsewhere. Only 3880 individuals
accepted and commenced a 12-week online treatment, whereas
5514 individuals did not accept the offer of an online treatment
program. At the time of analysis, there were 539 individuals
still undergoing treatment; 3199 individuals had not formally
withdrawn from their treatment program cycle, whereas 142
individuals formally withdrew during their treatment program

cycle.

Unfortunately, of the 3199 individuals, only 383 (11.97%)
individuals in total completed the posttreatment assessment
measures, whereas 2816 (88.03%) individualsdid not complete.
Of the 3199, a total of 92 (2.88%) individuals selected the
therapist-assisted therapy (36 individuas completed the
posttreatment assessment measures and 56 did not complete),
whereas 3017 (97.12%) individuals selected 1 of the self-help
online programs (347 individuals completed the posttreatment
assessment measures and 2760 did not complete). To keep the
focus on self-help and exclude any therapist intervention, for
the purpose of this analysis, we only considered the 347
individual swho sel ected the self-help online treatment programs
and completed the posttreatment assessment measures in
comparison with the 2760 individuals who also selected
self-help online treatment programs but did not complete the
posttreatment assessment measures. The distribution of
individuals who enrolled in the 5 online treatment programs
and whether they completed or did not complete the
posttreatment assessment measuresis shown in Table 1.

The self-help online noncompl eter group consisted of 860 males
whose age ranged between 18 and 78 yearswith amean of 37.74
(SD 12.05) years and 1900 femal es whose age ranged between
18 and 81 years with a mean of 35.11 (SD 11.57) years. The
males group (n=860) consisted of 614 (71.4%) males who
reported living in metropolitan areas, 176 (20.5%) males in
regional aress, 63 (7.3%) males in rura areas, and 7 (0.8%)
males who reported living in remote areas. The females group
(n=1900) consisted of 1204 (63.37%) females who reported
living in metropolitan areas, 447 (23.53%) females in regional
areas, 230 (12.11%) femaes in rural areas, and 19 (0.01%)
females who reported living in remote areas.

The self-help online completer group consisted of 117 males
whose age ranged between 19 and 75 yearswith amean of 42.19
(SD 12.72) years and 230 females whose age ranged between
18 and 75 years with a mean of 40.34 (SD 12.68) years. The
males group (n=117) consisted of 76 (65.0%) males who
reported living in metropolitan areas, 31 (26.5%) males in
regional areas, 9 (7.7%) malesinrural areas, and 1 (0.9%) male
who reported living in remote areas. The females group (n=230)
consisted of 144 (62.6%) females who reported living in
metropolitan areas, 59 (25.7%) females in regiona areas, 26
(11.3%) females in rural areas, and 1 (0.4%) female who
reported living in remote aress.

Thefirst part of the analysisinvestigated the differences between
the posttreatment assessment completers and noncompl eters
for the 5 anxiety treatment programs for the Kessler-6 total
score and the demographic and personal variables shown in
Multimedia Appendix 1. Posttreatment attrition is defined as
theratio of posttreatment assessment noncompletersto thetotal
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number of participants, and it isthis measure and its predictors
that are the focus of this study. Because of the large number of
individuals who chose not to complete the posttreatment
assessment measures, the second part of the analysisinvestigated
the potential impact of posttreatment attrition bias on the
treatment outcome measures of the 5 fully self-help online
treatment programs. By using G* Power 3.1 [38], a minimum

AL-Asadi et d

of 34 participants in each of the 5 anxiety treatment programs
were needed to achieve a power of 80% (0=.05) to detect a
moderate effect size of 0.5 on treatment outcomes. The number
of participants in the 5 treatment programs ranged from 36 to
134 participants, so theinterpretation of these results should be
considered reliable.

Figure 2. Recruitment and enrollment rate throughout the process.

e-PASS completions
(N=10,745)

v

No e-PASS diagnosis (n=249)

No anxiety disorder (n=855) [

Total removed (n=1104)

Did not commence AO
program when offered

(n=5514) -

This is true
pretreatment attrition

Did not complete
treatment programs
and formally withdrew
(n=142)

This is true during treatment
formal withdrawal

L=

Valid preassessment
e-PASS completions
(n=10,498)

Non-valid preassessment
e-PASS completions removed:
<18 years (n=202)
Professionals (n=45)
Total removed (n=247)

i

AO program offered
(n=9394)

Y

Commenced an AO

treatment programs
(n=3880)

Y

Presumably finished AO
treatment programs
(n=3341)

Y

Did not formally withdraw
and may have completed
all or some AO
treatment programs
(n=3199)

Online therapist-assisted group

In progress
(n=539)

\

Online self-help group

(n=92) {n=31 07}
i . ¢ ¢ Did not complete
Completed Did not complete Completed posttreatment | |posttreatment assessment
posttreatment posttreatment assessment (n=2760)
assessment assessment (n=347)
(n=36) (n=56) ‘ ¢ ¢ N True posttreatment attrition
GAD SAD PD/A OoCD PTSD
(n=134) (n=81) (n=55) (n=36) (n=41)

http://www.jmir.org/2014/10/e232/ JMed Internet Res 2014 | vol. 16 | iss. 10 [e232 | p.32

(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH

AL-Asadi et d

Table 1. Number of individuals enrolled in the self-help online programs that completed or did not complete the posttreatment assessment measures.

Anxiety online programs  Self-help, n (%) Total
Completed posttreatment assessment Did not complete posttreatment assessment

GAD 134 (11.57) 1024 (88.43) 1158

SAD 81 (9.56) 766 (90.44) 847

PD/A 55 (9.95) 498 (90.05) 553

PTSD 41 (13.76) 257 (86.24) 298

OCD 36 (14.34) 215 (85.66) 251

Total 347 (11.17) 2760 (88.83) 3107
Analysis of life) were used to evaluate the 5 self-help online treatment

The initial univariate analysis used chi-square tests of
association to determine which of the pretreatment assessment
demographic and personal variables had a significant
relationship with posttreatment attrition. A multivariate analysis
was then used to confirm the univariate results. Multivariate
binary logistic regression analysis with a forward selection
approach was performed to identify the significant predictor
variables. The fina model was evauated using a
Hosmer-Lemeshow test.

To assess attrition bias, Heckman's 3-step method was used
[39]. Thefirst step involves using the attrition demographic and
personal predictor variables in a binary logistic regression to
predict the probability that each participant will complete the
posttreatment assessment measures. The second step involves
using this predicted probability to compute the Mills ratio for
each participant using the ratio of the normal probability and
cumulative distribution function for theresidual's. Thethird step
involves determining the effect of (predicted) attrition risk on
the change in treatment outcome measures between pre- and
posttreatment. This is accomplished by constructing a
multivariate general linear model based on the difference
between pre- and posttreatment treatment outcome measures
and treatment programs with the Mills ratio entered as a
covariate. A nonsignificant Mills ratio effect and a
nonsignificant Mills ratio by programs interaction effect are
indicative of no attrition bias. That is, noncompleters of
posttreatment assessment measures would have given similar
answers to those given by completers.

Finally, repeated measures MANOVA followed by repeated
measures ANOVAs for the treatment outcome measures
(anxi ety-specific severity rating, MDE severity rating, Kessler-6
total score, number of disorders, self-confidence, and quality

http://www.jmir.org/2014/10/e232/

programs separately. The data supported the assumptions of
normality and homogeneity. The Cohen's d effect size
classification scheme (0.20 for small effect, 0.50 for moderate
effect, and 0.80 for large effect) was used [40]. SPSS version
20 (IBM Corp, Armonk, NY, USA) was used to produce all
results.

Results

Posttreatment Attrition (Profile of Posttreatment
Assessment Completers)

As shown in Table 1, most participants (2760/3107, 88.83%)
enrolled in 1 of the 5 self-help online treatment programs, did
not formally opt out, but did not complete the posttreatment
assessment measures. Only 347 participants completed the
posttreatment assessment measures yielding a posttreatment
assessment completion rate of 11.17% (347/3107) and a
posttreatment attrition rate of 88.83% (2760/3107).

As shown in Table 2, the chi-square tests of association and F
tests showed 9 variables that were significantly associated with
compl eting the posttreatment assessment measures. Those who
completed the posttreatment assessment measures tended to
differ from thosewho did not compl ete posttreatment assessment
measures in several ways. On average, it was more likely that
the completers of posttreatment assessment measures had heard
about the program through traditional media rather than the
Internet, were seeking online assistance with the primary goal
of finding aself-help program; werewilling to provide consumer
feedback, were receiving mental health assistance, were
nonsmokers, rated their self-confidence as “good,” said that
they learned best by reading, had a dlightly lower pretreatment
Kessler-6 total score, and were older in age.
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Table 2. Predictor analysisfor attrition categories for posttreatment assessment completers and noncompleters for online self-help group (N=3107).

Variables Attrition categories Test of association
Noncompleters
Completers (n=347) (n=2760) X2 (df) Fi3i05 P
How did you hear about us?, n (%) 25.6 (4) .001
Internet 108 (31.1) 1205 (43.66)
Health professional 58 (16.7) 407 (14.75)
Friend/family 20(5.8) 198 (7.17)
Traditional media 104 (20.0) 623 (22.57)
Other 57 (16.4) 327(11.85)
Reason for seeking online assistance, n (%) 13.0(2) .001
To complete 1 of the self-help programs 231 (66.6) 1557 (56.41)
Provide consumer feedback (yes), n (%) 182525 1285 (46.56) 8.6 (1) .01
Currently receiving mental health assistance (yes), 146 (42.1) 986 (35.72) 5.4 (1) .02
n (%)
Do you smoke? (yes), n (%) 41 (11.8) 464 (16.81) 571 .02
Self-confidence, n (%) 13.3(4) .01
Very poor 15(4.3) 193 (6.99)
Poor 76 (21.9) 716 (25.94)
Neither 132 (38.0) 1049 (38.01)
Good 114 (32.9) 693 (25.11)
Very good 10(2.9) 109 (3.95)
How do you best learn?, n (%) 13.6 (3) .004
Hearing 25(7.2) 151 (5.47)
Reading 125 (36.0) 811 (29.38)
Looking and watching 43 (12.4) 522 (18.91)
Doing 154 (44.4) 1276 (46.23)
Pre—Kessler-6 (total score), mean (SD) 15.97 (4.90) 16.99 (4.80) 13.73 .001
Age (years), mean (SD) 40.97 (12.71) 35.93 (11.79) 55.29 .001

As shown in Table 3, the final binary logistic regression with
forward selection of predictors for posttreatment attrition
contained 6 significant predictors. The Hosmer-Lemeshow
goodness-of-fit test indicated an adequate model fit. When
statistically controlling for the other variablesin the model, we
found significant odds ratios for the following predictors: how
participantsfirst heard about the Anxiety Online program, reason
for registering, age, whether currently receiving assistance for
mental health concerns, best method of learning, and
preKesdler-6 total score. We should note that the same
predictors were also found to be significantly associated with
posttreatment attrition using chi-sgquare tests as shown in Table
2.

The expected oddsfor completing the posttreatment assessment
measures in order of significance were asfollows: 3% increase

http://www.jmir.org/2014/10/e232/

in likelihood for each year increase in age; 3% reduction in
likelihood for each additional point an individual scored on the
Kessler-6 total score; 1.76 and 1.42 times higher for those who
heard about the Anxiety Onlinefrom thetraditional media(TV,
radio, magazine, newspaper) and from friends or family
members, respectively, relative to other sources (eg, brochure,
mail-out, newsletter, e-bulletin, lecture, conference, support
group, through work, Facebook); 1.42 times higher for
individuals who gave “ seeking to use 1 of the self-help online
programs’ as a reason for joining the program relative to all
other reasons; 1.94 and 1.76 times higher for those indicating
that they learn best by hearing or reading, respectively, relative
to those who said they learn best by looking or watching; and
1.40 times higher for those who reported that they were
receiving mental health assistance relative to those who were
not receiving mental health assistance.
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Table 3. Binary logistic regression model for posttreatment assessment attrition.
Variables Wald (df) P OR (95% ClI)
Heard (reference group: other sources) 11.79 (4) .02
Internet 3.30(1) .07 1.38(0.98-1.96)
Health professional 0.13 (1) 72 1.10 (0.66-1.82)
Friend or family 5.06 (1) .02 1.42(1.05-1.92)
Traditional media 9.92 (1) .002 1.76 (1.24-2.49)
Reason (online self-hel p)(reference group: other reasons) 8.20 (1) .004 142 (1.12-1.81)
Age 33.93(1) .001 1.03 (1.02-1.04)
Currently receiving mental health assistance (reference group: none) 7.33(1) .007 1.40 (1.10-1.78)
L earning (reference group: looking/watching) 11.09 (3) .01
By hearing 5.95 (1) .02 1.94 (1.14-3.32)
By reading 9.03 (1) .003 1.76 (1.22-2.55)
By doing 3.37(1) .07 1.40 (0.98-2.00)
Pre-Kessler-6 total score 6.64 (1) .01 0.97 (0.94-0.99)
Constant 100.15 (1) .001 0.03

Attrition Biasand Evaluation of Treatment Outcomes

Six personal and demographic variables were found to be
significantly associated with posttreatment attrition: age,
Kessler-6 total score, “how did you first hear about the Anxiety
Online?” reason for registering, “how do you best learn?,” and
whether the person was currently receiving mental health
assistance. These 6 variables were used in a binary logistic
regression to predict the attrition category for al participants.
A probability estimate of completing the posttreatment measures
was cal culated for each participant who actually completed the
posttreatment assessment measures. The Millsratiosfor all 347
completers of posttreatment assessment measures were
calculated using Heckman’s method [39].

Next, the difference between the pretreatment score and the
posttreatment score on the 10 treatment outcome measures (5
severity scores for each anxiety disorder, MDE severity score,
Kessler-6 total score, number of disorders, self-confidence, and
quality of life) for each participant was calculated. To analyze
attrition bias for the 347 clients who selected 1 of the online
self-help anxiety treatment programs, a MANOVA analysis
was carried out to compare theimprovement in the 10 treatment
outcome measures (represented by the differencesin scores of
these outcome measures at pre- and posttreatment) for the 5

http://www.jmir.org/2014/10/e232/

treatment programs with Mills ratio included as a covariate.
Results revealed that the Mills ratio had no significant effect
(F10, 326=0.550, P=.85) and that there was no significant
interaction effect between the Millsratio and the programs (F g,
1246=0.683, P=.93). Therefore, these results suggested that there
was unlikely to be any attrition bias for al 5 fully automated
anxiety treatment programs, allowing completer analysisto be
used.

Analysis of Treatment Outcomes

Overview

A repeated measures MANOVA for each fully automated
self-help online treatment program was carried out with the 6
treatment outcome measures (Kessler-6 total score, number of
disorders, self-confidence, quality of life, MDE severity, and
the anxiety-specific severity measure) followed up by repeated
measures ANOVASs with analysis of effect size using Cohen’s
d. To arrive at more conservative and more accurate val ues for
the effect size, the correlations (r) between the pre- and
posttreatment outcome measures (reported in Table 4) were
ignored in the calculation of Cohen’'s d and its 95% CI [41].
Results of these analyses, means, standard deviations, and other
parameters are displayed in Table 4.
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Table 4. Summary of means, standard deviations, correlations for pre- and posttreatment results, F values, P value, and Cohen’s d and its 95% CI for

treatment outcome measures.

Treatment outcome measures Pretreatment, mean  Posttreatment, mean  F (df) P r Cohen'sd (95% CI)
(SD) (SD)
GAD (n=134)
GAD severity 3.28 (1.54) 2.00 (1.67) 85.35(1,133) .001 .50 0.80(0.54,1.08)
MDE severity 2.07 (2.07) 1.23(1.89) 28.36 (1,133) 001 .57 0.42(0.07,0.74)
Kessler-6 16.59 (4.57) 13.62 (4.30) 99.89 (1,133) .001 .70 0.67(-0.10, 1.40)
# of disorders 4.31(1.98) 3.46 (2.18) 34.40 (1,133) 001 .68 0.41(0.07,0.78)
Self-confidence 3.07 (0.88) 3.63(0.82) 49.40 (1,133) 001 41 -0.66(-0.81,-052)
Quality of life 3.43(0.82) 3.66 (0.82) 10.86 (1,133) 001 51 -0.28(-0.42,-0.14)
SAD (n=81)
SAD severity 3.12(1.63) 1.95(1.87) 37.17 (1,80) 001 .52  0.67(0.31,1.08)
MDE severity 1.60 (1.99) 1.46 (2.17) 0.29 (1,80) b59 .37 0.07(-0.37,0.54)
Kessler-6 15.59 (4.97) 13.72 (4.86) 12.34 (1,80) 001 .52  0.38(-0.70, 1.44)
# of disorders 4.46 (2.16) 3.60 (2.15) 17.53 (1,80) .001 .64  0.40(-0.07,0.87)
Sdlf-confidence 3.02(0.88) 3.47 (0.92) 12.55 (1,80) 001 .22 -0.50(-0.69, -0.30)
Quality of life 3.32(0.91) 3.54 (0.90) 5.71 (1,80) 02 57 -0.24(-0.44,-0.05)
OCD (n=36)
OCD severity 2.81(1.87) 1.97 (2.37) 5.25 (1,35) 03 48 0.40(-021,1.17)
MDE severity 1.76 (2.41) 1.04 (1.95) 6.50 (1,35) 02 .72 0.33(-0.46,0.97)
Kessler-6 14.42 (5.60) 13.28 (5.62) 2.67 (1,35) 11 .72 0.20(-1.63,2.04)
# of disorders 4.33(2.15) 3.03 (2.25) 15.16 (1,35) 001 .58 059(-0.11,1.33)
Self-confidence 3.25(0.91) 3.81(0.82) 12.59 (1,35) 001 41 -0.65(-0.94,-0.38)
Quality of life 3.58 (0.87) 3.75 (1.03) 2.69 (1,35) 11 .81 -0.18(-0.46,-0.16)
PD/A (n=55)
PD/A severity 3.19(1.87) 1,51 (2.14) 35.41 (1,54) 001 .46  0.84(0.34,1.40)
MDE severity 1.75 (2.05) 1.15(2.01) 7.41 (1,54) .009 .67 0.30(-0.25,0.83)
Kessler-6 14.89 (4.69) 12,51 (4.69) 22.86 (1,54) 001 .69 051(-0.73,1.75)
# of disorders 462 (2.16) 3.44 (2.52) 14.91 (1,54) 001 54 050(-0.07, 1.17)
Sdlf-confidence 3.05(1.03) 3.55 (0.90) 18.01 (1,54) 001 .61 -0.52(-0.79,-0.28)
Quality of life 3.56 (1.15) 3.67 (0.94) 1.29 (1,54) 26 .79 -0.11(-0.41,0.14)
PTSD (n=41)
PTSD severity 3.01(1.74) 2.09 (1.99) 7.21 (1,40) 01 32  050(-0.04, 1.10)
MDE severity 2.42 (2.16) 1.65 (2.10) 5.64 (1,40) 02 53 0.36(-0.30, 1.00)
Kessler-6 17.51 (4.93) 14.73 (5.23) 9.19 (1,40) .004 .33 0.55(-0.96, 2.15)
# of disorders 5.39 (2.97) 4.32(3.07) 8.63 (1,40) 005 .70  0.35(-0.55, 1.29)
Self-confidence 3.12 (0.95) 3.76 (0.89) 22.35(1,40) 001 .57 -0.70(-0.99,-0.42)
Quality of life 3.10(0.83) 3.49 (0.90) 15.85 (1,40) 001 .74 -0.45(-0.70,-0.18)

Generalized Anxiety Disorder Treatment Program

A significant multivariate time effect was found for the GAD
program (Fg 1,5=26.85, P<.001). Subsequent repeated measures
ANOVAS showed significant improvements on all 6 treatment
outcome measures. GAD severity produced alarge effect size,
Kessler-6 and self-confidence produced moderate effect sizes,
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and MDE severity, number of disorders, and quality of life
produced small effect sizes.

Posttraumatic Stress Disorder Treatment Program

A significant multivariate time effect was found for the PTSD
program (Fg, 35=4.45, P=.002). Subsequent repeated measures
ANOVAS showed significant improvements on all 6 treatment
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outcome measures. Self-confidence, Kessler-6, and PTSD
severity produced moderate effect sizes, whereas quality of life,
MDE severity, and number of disorders produced small effect
Sizes.

Social Anxiety Disorder Treatment Program

A significant multivariate time effect was found for the SAD
program (Fg 75=8.36, P<.001). Subsequent repeated measures
ANOVAs showed significant improvements on 5 of the 6
treatment outcome measures. SAD severity and self-confidence
produced moderate effect sizes, whereas Kessler-6, number of
disorders, and quality of life produced small effect sizes. MDE
severity produced a very small and nonsignificant effect size.

Panic Disorder With or Without Agoraphobia Treatment
Program

A significant multivariate time effect was found for the PD/A
program (Fg, 40=8.89, P<.001). Subsequent repeated measures
ANOVASs showed significant improvements on 5 of the 6
treatment outcome measures. PD/A severity produced a large
effect size, whereas Kesder-6, self-confidence, number of
disorders, and MDE severity produced moderate effect sizes.
Quiality of life produced a small nonsignificant effect size.

Obsessive-Compulsive Disorder Treatment Program

A significant multivariate time effect was found for the OCD
program (Fg, 3,=4.18, P=.004). Subsequent repeated measures
ANOVAs showed significant improvements on 4 of the 6
treatment outcome measures. Self-confidence and number of
disorders produced moderate effect sizes, whereas OCD severity
and MDE severity produced small but significant effect sizes.
Kesser-6 and quality of life produced small nonsignificant
effect sizes.

Discussion

The purpose of this study was to examine posttreatment
assessment attrition and its predictors, and to assess the potential
for attrition bias and itsimpact on treatment outcome measures
for the Anxiety Online self-help programs. The posttreatment
assessment attrition rate for the self-help programs was found
to be 89%. This is a large posttreatment assessment attrition
rate compared with therapist-assisted randomized controlled
trials of online treatment (eg, 13% [42], 6.4% [43], and 0%
[44]). However, our attrition rate compares favorably with
attrition rates reported by similar open-access fully automated
treatment programs (eg, [21]).

The e-PASS program collected data on 24 demographic and
personal variables and 1 measure of psychological distress, the
Kessler-6. Chi-square tests of association and binary logistic
regression were used to relate these variables to posttreatment
assessment attrition. Results revealed that the likelihood of
completing posttreatment assessment measures declined for
participants with a greater Kessler-6 total score and increased
for older participants, participants who heard about the program
through thetraditional mediaand from family and friends, those
who were looking to complete a self-help online program,
participants receiving assistance for mental health concerns,
and for participants who reported learning best by reading,
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hearing, and doing rather than looking and watching. Those that
joined the program because they wanted to receive online
therapy were more likely to complete the posttreatment
assessment measures potentially because of greater motivation
and commitment to the program and interest around their
treatment outcome. Participants who learn best by reading,
hearing, and doing would likely be more involved in their
learning than those who learn more passively by looking and
watching. Thisdifferencein thereported learning style between
being actively or passively involved may explain why those
reporting the former style were morelikely than those reporting
the latter style to complete the posttreatment assessment
measures. Participants who were receiving mental health
services were likely to be more invested and actively engaged
in managing their mental health and, therefore, they were more
likely to show the tendency to complete the posttreatment
assessment measures.

Interestingly, older participants were more likely to complete
the posttreatment assessment measures, perhaps because with
age comes a greater sense of commitment to the task. The age
of our sample ranged between 18 and 78 years and because age
was not a significant predictor of pretreatment attrition and
formal withdrawal during treatment attrition, age was not a
discriminatory factor [34]. This is especially encouraging
because online programs are often thought to be of greater
interest to younger cohorts [45], whereas these results suggest
online programs are applicable across the age spectrum.

Similar to traditional face-to-face treatment programs, online
programs ideally start with an assessment of the issues, then
move to treatment of these issues, and then proceed to
assessment of the impact of treatment on these issues. These 3
phases (pretreatment assessment, treatment, and posttreatment
assessment) make up the standard design for any treatment
program; therefore, attrition and its predictors at these different
stages should be examined separately and not viewed asasingle
category. At each phase, there will be those who will start but
not finish. Therefore, it isimportant to assess not only attrition
at each of these 3 phases but also the predictors of attrition. In
AL-Asadi et al [34], the predictors of pretreatment attrition and
formal withdrawal during treatment were identified. In this
study, we identified the predictors of posttreatment attrition. If
we were to consider the findings of these 2 studies combined,
we discover that there was no single predictor that is present in
all phases, that some variableswere predictorsin only 1 phase,
and that only some variables were predictors in 2 phases. For
example, we found those who heard about the program from
family/friends and traditional media sources, those who were
seeking online self-help, those who learn best by reading, and
those who had lower level s of psychological distresswere more
likely to accept and commence treatment and more likely to
complete the posttreatment assessment measures. On the other
hand, those who were concerned about anxiety, those who
reported poor quality of life, and those who were prepared to
make or in the process of making changes were more likely to
accept and commence treatment and morelikely not to formally
withdraw from treatment.

By using Heckman’'s method [39], attrition bias was assessed
to be nonsignificant and consequently it is reasonable to

JMed Internet Res 2014 | vol. 16 | iss. 10 [e232 | p.37
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

conclude that those who did not complete the posttreatment
assessment measures would have responded in the same way
asthose who compl eted the posttreatment assessment measures.
The nonsignificant attrition bias allowed the use of completer
analysisto assesstheimpact of the treatment programsin place
of overconservative intention-to-treat analyses. Analyses of the
treatment outcomes revealed that for all 5 treatment programs
(GAD, SAD, PD/A, OCD, and PTSD) there was a significant
effect in reducing the diagnostic anxiety-specific severity
reported by participants, reducing the total number of diagnosed
disorders, and increasing the reported self-confidencein dealing
with ones’ mental health issues.

The MDE severity scores significantly decreased for participants
in 4 of the treatment programs with the SAD group showing a
small nonsignificant improvement. This finding that the
treatment for anxiety disorder produced not only significant
reduction in the severity of the anxiety-specific symptoms but
also in the severity of symptoms of depression is indicative of
the efficacy of online treatment to provide transdiagnostic
treatment. These results are consistent with the conclusions of
Andersson and Titov [6] and Johansson et a [46].

Psychological distress, as measured by the Kesdler-6 total score,
significantly decreased for participants in 4 of the treatment
programs with the OCD group showing a small nonsignificant
improvement. Similarly, the quality-of-life rating significantly
improved for participants in 3 of the treatment programs with
the OCD and the PD/A groups showing nonsignificant
improvement. Overall, these results support the efficacy of
online treatment of the 5 anxiety disorders. Cohen's d
within-group treatment effect sizes ranged from 0.40 to 0.84
for the relevant anxiety-specific severity scores. These results
are consistent with thetypical range of 0.4-0.7 reported for other
self-help online programs [36,47,48].

These results suggest that efficacious fully automated self-help
onlinetreatment programsfor avariety of anxiety disorderscan
be delivered to anyone with an Internet connection, anywhere,
at any time. This increase in accessibility to treatment should
make it easier for those whose mobility isrestricted, those who
feel uncomfortable being seen in alocal mental health clinic,
thosewho do not havelocal resources, and those who are unable
to adhere to regular appointments to access mental health
trestment. Online programs may have other potential advantages.
For exampl e, the potential to reach large and/or rural populations
at a fraction of the cost associated with face-to-face therapy,
and the privacy and anonymity of accessing therapy in one's
own home reducesthe cost aswell asthe stigmatization [49-51]
associated with accessing face-to-face services. Two literature
reviews by Musiat and Tarrier [1] and by La and Adair [3]
agreed that online programs were cost effective, but disagreed
on geographical and time flexibility. Musiat and Tarrier [1]
concluded that there waslimited reporting around the advantages
of geographical, time flexibility, and stigma, whereas Lal and
Adair [3] concluded that geographical flexibility, timing and
convenience, and anonymity were the strengths and benefits
associated with e-mental health programs. These differing
opinions highlight the need for more research. Another added
advantageisthat online therapy makesit easy to provide people
with several means of presentation of educational material, such
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aswritten, video, or audio formats, which can facilitate matching
learning methodsto preferred learning styles/preferences|[3,32].
The mode of online therapy offersapromising and cost-effective
aternative to face-to-face therapy [36], especially when
considering the underengagement of the public with face-to-face
services for mental health concerns [52-54]. This percentage
becomes even lower for those who are living far from major
urban centers and those who residein rural communitieswhere
concerns over stigma is heightened and access and resources
arelimited [55,56]. In sum, although evidenceis not consistent
across al benefits, online therapy remains a potentially viable
mode of service delivery that may provide both time- and
cost-effectiveintervention and address obstacl es associated with
traditional therapy, such as stigma, travel issues, and lengthy
waitlists to see a therapist. Therefore, online intervention may
provide those who otherwise could not or would not seek out
psychological treatment with the opportunity to avoid several
limiting obstacles and receive effective therapy.

However, there are 4 major limitations that should be noted.
Firstly, Anxiety Online platform (now Mental Health Online)
is a cost-free system open to anyone in the world with Internet
access. The design of this system does not require a control
group; thus, it is difficult to make any conclusion regarding
causal relationships between the treatment programs and
improvements. Moreover, the lack of a control group and the
high rate of posttreatment attrition make any conclusion about
the efficacy of this online therapy preliminary. Secondly, the
e-PASS uses online assessment procedures exclusively that rely
on self-report to determine the diagnoses of participants. The
use of automated online assessment for the purpose of assigning
diagnoses is a limitation of this study in itself because the
reliability of online diagnostic assessment tools has been
questioned [6].

Thirdly, a single study that examined the psychometric
properties of the e-PASS concluded that the treatment outcome
measures have high test-retest reliability and reasonable
convergent validity (D Nguyen, unpublished PhD thesis,
Swinburne University, 2013). However, the small sample size
and some disagreement with structured clinical interviews in
terms of the severity levels required for a clinical diagnosis
suggest that further validation studies with large sample sizes
are needed. Consequently, more validation studies based on the
newly released DSM-5 criteriamust be conducted.

Fourthly, the use of completer analysis may overestimate the
effectiveness of the treatment programs when attrition bias is
suspected. However, in this case, attrition bias was found to be
nonsignificant suggesting that the results accurately reflect the
true effectiveness of the treatment programs. The use of the
more conservative Cohen’'sd valuesthat do not take correlations
into account [41] showed that effect sizes were reasonable
despite the use of a conservative effect size measure.

As for the Anxiety Online platform, the high posttreatment
attrition rate was a weakness of this platform. It appears that
sending several automated email reminders over a 3-week period
following the 12-week treatment cycle may be a relatively
ineffective way to encourage sufficiently large numbers of
people to complete the posttreatment measures. However, we
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should acknowledge that, athough still high, the multiple
reminder email reminders may be 1 of the reasons why the
Anxiety Online posttreatment attrition rateis slightly lower than
other fully automated self-help open-access systems. This is
confirmed by the higher posttreatment completion rates for
Anxiety Online therapist-assisted program versions (36/92,
39%) involving aweekly email from atrained therapist.

Having participants complete the posttreatment measures is
certainly achallenging task. Thisis probably exacerbated given
the participants have aready undertaken the assessment
measures before treatment and, therefore, they know how
demanding the posttreatment assessment will be. Telephone
calls after the multiple email reminders may prove useful in
further reminding participants, although this would impact on
cost and aso detracts from the fully automated nature of the
system. Alternatively, motivation to complete posttreatment
assessment measures may beincreased by educating participants
on the importance of completing the posttreatment assessment
measures to allow the improvement of the treatment programs
for future participants. In addition, asking participants to enter
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into a “behavioral contract” beyond the terms and conditions
might be valuable (eg, pledge commitment and completion of
modules and posttreatment assessment measures before they
can commence).

Research on e-mental health has been taking place over the past
decade or so examining its efficacy with anumber of different
disorders. However, it isimportant to continue to investigate a
broader range of mental health problems, other therapeutic
modalities besides CBT, and the issues related to geographic
and timeflexibility, stigma, and specific popul ations—especialy
older adults. Furthermore, and in view of the high attrition rates,
especialy those with open-access fully automated self-help
online programs, it is recommended that when establishing
treatment efficacy, researchers should consider examining the
guestion of attrition bias. If attrition bias is found to be
nonsignificant, completer analysis or maximum likelihood
longitudinal methods should be used to assess treatment
accuracy rather than the overly conservative intention-to-treat
analyses.

The authors would like to thank the Australian Government Department of Health and Ageing who provided the funding for the
development of the Anxiety Online service. e-PASS and the Anxiety Online e-therapy treatment programs are available to the
international public at no cost (fully automated self-help). The therapist-assisted version is open only to Australian residents at
aminimal cost. The fundersof Anxiety Online (Australian Government Department of Health and Ageing) had no other involvement

in this study or report.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Self Report Online Questionnaire.

[PDE File (Adobe PDF File), 36KB - jmir_v16i10e232_appl.pdf ]

References

1. Musiat P, Tarrier N. Collateral outcomes in e-mental health: a systematic review of the evidence for added benefits of
computerized cognitive behavior therapy interventions for mental health. Psychol Med 2014 Feb 19:1-14. [doi:

10.1017/S0033291714000245] [Medline: 25065947)

2. Klein B. Australian Psychological Society. 2010. E-Interventions and psychology: timeto log on URL: http://www.
psychol ogy.org.au/publications/inpsych/2010/feb/klein/ [accessed 2014-09-28] [WebCite Cache ID 6SWHOA1AB]
3. Lal S, Adair CE. E-mental health: arapid review of the literature. Psychiatr Serv 2014 Jan 1;65(1):24-32. [doi:

10.1176/appi.ps.201300009] [Medline: 24081188]

4. Barak A, Klein B, Proudfoot JG. Defining internet-supported therapeutic interventions. Ann Behav Med 2009 Aug;38(1):4-17.

[doi: 10.1007/s12160-009-9130-7] [Medline: 19787305]

5. Christensen H, Murray K, Calear AL, Bennett K, Bennett A, Griffiths KM. Beacon: aweb portal to high-quality mental
health websites for use by health professionals and the public. Med J Aust 2010 Jun 7;192(11 Suppl):S40-S44. [Medline:

20528708]

6.  Andersson G, Titov N. Advantages and limitations of Internet-based interventions for common mental disorders. World

Psychiatry 2014 Feb;13(1):4-11 [FREE Full text] [doi: 10.1002/wps.20083] [Medline: 24497236]
7.  Abbott J, Klein B, Ciechomski L. Best practicesin online therapy. Journal of Technology in Human Services 2008 Jul

03;26(2-4):360-375. [doi: 10.1080/15228830802097257]

8.  Proudfoot J, Klein B, Barak A, Carlbring P, Cuijpers P, Lange A, et a. Establishing guidelines for executing and reporting
internet intervention research. Cogn Behav Ther 2011;40(2):82-97. [doi: 10.1080/16506073.2011.573807] [Medline:

25155812]

http://www.jmir.org/2014/10/e232/

JMed Internet Res 2014 | vol. 16 | iss. 10 [€232 | p.39
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v16i10e232_app1.pdf&filename=597d4169b758a13410f50271e762002b.pdf
https://jmir.org/api/download?alt_name=jmir_v16i10e232_app1.pdf&filename=597d4169b758a13410f50271e762002b.pdf
http://dx.doi.org/10.1017/S0033291714000245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25065947&dopt=Abstract
http://www.psychology.org.au/publications/inpsych/2010/feb/klein/
http://www.psychology.org.au/publications/inpsych/2010/feb/klein/
http://www.webcitation.org/6SwH0A1AB
http://dx.doi.org/10.1176/appi.ps.201300009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24081188&dopt=Abstract
http://dx.doi.org/10.1007/s12160-009-9130-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19787305&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528708&dopt=Abstract
http://dx.doi.org/10.1002/wps.20083
http://dx.doi.org/10.1002/wps.20083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24497236&dopt=Abstract
http://dx.doi.org/10.1080/15228830802097257
http://dx.doi.org/10.1080/16506073.2011.573807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25155812&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH AL-Asadi et d

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Butler AC, Chapman JE, Forman EM, Beck AT. The empirical status of cognitive-behavioral therapy: areview of
meta-analyses. Clin Psychol Rev 2006 Jan;26(1):17-31. [doi: 10.1016/j.cpr.2005.07.003] [Medline: 16199119]
Chambless DL, Ollendick TH. Empirically supported psychological interventions: controversies and evidence. Annu Rev
Psychol 2001;52:685-716 [FREE Full text] [doi: 10.1146/annurev.psych.52.1.685] [Medline: 11148322]

Tolin DF. Is cognitive-behavioral therapy more effective than other therapies? A meta-analytic review. Clin Psychol Rev
2010 Aug;30(6):710-720. [doi: 10.1016/j.cpr.2010.05.003] [Medline: 20547435]

Christensen H, Griffiths K, Groves C, Korten A. Free range users and one hit wonders: community users of an Internet-based
cognitive behaviour therapy program. Aust N Z JPsychiatry 2006 Jan;40(1):59-62. [doi: 10.1111/j.1440-1614.2006.01743.X]
[Medline: 16403040]

Donkin L, Christensen H, Naismith SL, Nea B, Hickie IB, Glozier N. A systematic review of the impact of adherence on
the effectiveness of e-therapies. JMed Internet Res 2011;13(3):e52 [FREE Full text] [doi: 10.2196/jmir.1772] [Medline:
21821503]

Schmidt U, Wykes T. E-mental health - aland of unlimited possibilities. JMent Health 2012 Aug;21(4):327-331. [doi:
10.3109/09638237.2012.705930] [Medline: 22823092]

Andrews G, Cuijpers P, Craske MG, McEvoy P, Titov N. Computer therapy for the anxiety and depressive disordersis
effective, acceptable and practical health care: a meta-analysis. PLoS One 2010;5(10):€13196 [FREE Full text] [doi:
10.1371/journal .pone.0013196] [Medline: 20967242]

Arnberg FK, Linton SJ, Hultcrantz M, Heintz E, Jonsson U. Internet-delivered psychological treatments for mood and
anxiety disorders. a systematic review of their efficacy, safety, and cost-effectiveness. PL0oS One 2014;9(5):€98118 [FREE
Full text] [doi: 10.1371/journal.pone.0098118] [Medline: 24844847]

Berger T, Caspar F, Richardson R, Kneubiihler B, Sutter D, Andersson G. Internet-based treatment of social phobia: a
randomized controlled trial comparing unguided with two types of guided self-hel p. Behav Res Ther 2011 Mar;49(3):158-169.
[doi: 10.1016/j.brat.2010.12.007] [Medline: 21255767]

Furmark T, Carlbring P, Hedman E, Sonnenstein A, Clevberger P, Bohman B, et al. Guided and unguided self-help for
socia anxiety disorder: randomised controlled trial. Br J Psychiatry 2009 Nov;195(5):440-447 [FREE Full text] [doi:
10.1192/bjp.bp.108.060996] [Medline: 19880935]

Ritterband LM, Thorndike FP, Cox DJ, Kovatchev BP, Gonder-Frederick LA. A behavior change model for internet
interventions. Ann Behav Med 2009 Aug;38(1):18-27 [FREE Full text] [doi: 10.1007/s12160-009-9133-4] [Medline:
19802647]

Christensen H, Griffiths KM, Farrer L. Adherence in internet interventions for anxiety and depression. JMed Internet Res
2009;11(2):e13 [FREE Full text] [doi: 10.2196/jmir.1194] [Medline: 19403466]

Farvolden P, Denisoff E, Selby P, Bagby RM, Rudy L. Usage and longitudinal effectiveness of a Web-based self-help
cognitive behavioral therapy program for panic disorder. JMed Internet Res 2005;7(1):e7 [FREE Full text] [doi:
10.2196/jmir.7.1.e7] [Medline: 15829479]

Melville KM, Casey LM, Kavanagh DJ. Dropout from Internet-based treatment for psychological disorders. Br JClin
Psychol 2010 Nov;49(Pt 4):455-471. [doi: 10.1348/014466509X472138] [Medline: 19799804]

Dasgupta A, Lawson KA, Wilson JP. Evaluating equivalence and noninferiority trials. Am JHealth Syst Pharm 2010 Aug
15;67(16):1337-1343. [doi: 10.2146/a/hp090507] [Medline: 20689122]

Rubin DB. Multiple Imputation for Nonresponse in Surveys. Hoboken, NJ: John Wiley & Sons, Inc; 1987.

Schafer JL. Analysis of Incomplete Multivariate Data. London: Chapman & Hall; 1997.

Spek V, Cuijpers P, Nyklicek I, Smits N, Riper H, Keyzer J, et a. One-year follow-up results of arrandomized controlled
clinical trial on internet-based cognitive behavioural therapy for subthreshold depression in people over 50 years. Psychol
Med 2008 May;38(5):635-639. [doi: 10.1017/S0033291707002590] [Medline: 18205965]

Puhani P. The Heckman Correction for sample selection and its critique. J Economic Surveys 2000 Feb;14(1):53-68. [doi:
10.1111/1467-6419.00104]

Verbeke G, Molenberghs G. Linear Mixed Models for Longitudinal Data. New York: Springer; 2000.

Houck PR, Mazumdar S, Koru-Sengul T, Tang G, Mulsant BH, Pollock BG, et al. Estimating treatment effects from
longitudinal clinical trial datawith missing values: comparative analyses using different methods. Psychiatry Res 2004
Dec 15;129(2):209-215. [doi: 10.1016/].psychres.2004.08.001] [Medline: 15590048]

Newman MG, Szkodny LE, LleraSJ, Przeworski A. A review of technol ogy-assisted self-help and minimal contact therapies
for anxiety and depression: is human contact necessary for therapeutic efficacy? Clin Psychol Rev 2011 Feb;31(1):89-103.
[doi: 10.1016/j.cpr.2010.09.008] [Medline: 21130939]

Andersson G, Bergstrom J, Carlbring P, Lindefors N. The use of the Internet in the treatment of anxiety disorders. Curr
Opin Psychiatry 2005 Jan;18(1):73-77. [Medline: 16639187]

Amstadter AB, Broman-Fulks J, Zinzow H, Ruggiero KJ, Cercone J. Internet-based interventionsfor traumatic stress-rel ated
mental health problems: areview and suggestion for future research. Clin Psychol Rev 2009 Jul;29(5):410-420 [FREE Full
text] [doi: 10.1016/j.cpr.2009.04.001] [Medline: 19403215]

Mental Health Online. Victoria, Australia: National eTherapy Centre, Swinburne University of Technology URL : https:/
/www.anxietyonline.org.au/default.aspx [accessed 2014-09-28] [WebCite Cache ID 6SWJXAY 5N]

http://www.jmir.org/2014/10/e232/ JMed Internet Res 2014 | vol. 16 | iss. 10 €232 | p.40

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.cpr.2005.07.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16199119&dopt=Abstract
http://psycnet.apa.org/doi/10.1146/annurev.psych.52.1.685
http://dx.doi.org/10.1146/annurev.psych.52.1.685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11148322&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2010.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20547435&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1614.2006.01743.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16403040&dopt=Abstract
http://www.jmir.org/2011/3/e52/
http://dx.doi.org/10.2196/jmir.1772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21821503&dopt=Abstract
http://dx.doi.org/10.3109/09638237.2012.705930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22823092&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0013196
http://dx.doi.org/10.1371/journal.pone.0013196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20967242&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0098118
http://dx.plos.org/10.1371/journal.pone.0098118
http://dx.doi.org/10.1371/journal.pone.0098118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24844847&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2010.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21255767&dopt=Abstract
http://bjp.rcpsych.org/cgi/pmidlookup?view=long&pmid=19880935
http://dx.doi.org/10.1192/bjp.bp.108.060996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19880935&dopt=Abstract
http://europepmc.org/abstract/MED/19802647
http://dx.doi.org/10.1007/s12160-009-9133-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19802647&dopt=Abstract
http://www.jmir.org/2009/2/e13/
http://dx.doi.org/10.2196/jmir.1194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19403466&dopt=Abstract
http://www.jmir.org/2005/1/e7/
http://dx.doi.org/10.2196/jmir.7.1.e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829479&dopt=Abstract
http://dx.doi.org/10.1348/014466509X472138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19799804&dopt=Abstract
http://dx.doi.org/10.2146/ajhp090507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20689122&dopt=Abstract
http://dx.doi.org/10.1017/S0033291707002590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18205965&dopt=Abstract
http://dx.doi.org/10.1111/1467-6419.00104
http://dx.doi.org/10.1016/j.psychres.2004.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15590048&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2010.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21130939&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16639187&dopt=Abstract
http://europepmc.org/abstract/MED/19403215
http://europepmc.org/abstract/MED/19403215
http://dx.doi.org/10.1016/j.cpr.2009.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19403215&dopt=Abstract
https://www.anxietyonline.org.au/default.aspx
https://www.anxietyonline.org.au/default.aspx
http://www.webcitation.org/6SwJtAY5N
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH AL-Asadi et d

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

Al-Asadi AM, Klein B, Meyer D. Pretreatment attrition and formal withdrawal during treatment and their predictors: an
exploratory study of the anxiety online data. JMed Internet Res 2014;16(6):e€152 [ FREE Full text] [doi: 10.2196/jmir.2989]
[Medline: 24938311]

Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et a. Screening for serious mental illnessin the general
population. Arch Gen Psychiatry 2003 Feb;60(2):184-189. [Medline: 12578436]

Klein B, Meyer D, Austin DW, Kyrios M. Anxiety online: avirtual clinic: preliminary outcomes following completion of
five fully automated treatment programs for anxiety disorders and symptoms. J Med Internet Res 2011;13(4):e89 [FREE
Full text] [doi: 10.2196/jmir.1918] [Medline: 22057287]

Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and K10 screening scales for psychological
distressin the Australian National Survey of Mental Health and Well-Being. Psychol Med 2003 Feb;33(2):357-362.
[Medline: 12622315]

Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G* Power 3.1: testsfor correlation and regression
analyses. Behav Res Methods 2009 Nov;41(4):1149-1160. [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]
Heckman JJ. Sample selection bias as a specification error. Econometrica 1979;47(1):153-161. [doi: 10.3386/w0172]
Cohen J. Statistical Power Analysisfor the Behavioral Sciences. 2nd ed. Hillsdale, NJ: L Erlbaum Associates; 1988.
Dunlap WP, Cortina JM, Vaslow JB, Burke MJ. Meta-analysis of experiments with matched groups or repeated measures
designs. Psychological Methods 1996 Jun;1(2):170-177.

Carlbring P, Bohman S, Brunt S, Buhrman M, Westling BE, EkseliusL, et al. Remote treatment of panic disorder: a
randomized trial of internet-based cognitive behavior therapy supplemented with telephone calls. Am J Psychiatry 2006
Dec;163(12):2119-2125. [doi: 10.1176/appi.ajp.163.12.2119] [Medline: 17151163]

Ruwaard J, Broeksteeg J, Schrieken B, Emmelkamp P, Lange A. Web-based therapi st-assisted cognitive behavioral treatment
of panic symptoms: arandomized controlled trial with athree-year follow-up. J Anxiety Disord 2010 May;24(4):387-396.
[doi: 10.1016/j.janxdis.2010.01.010] [Medline: 20227241]

Titov N, Andrews G, Choi |, Schwencke G, Johnston L. Randomized controlled trial of web-based treatment of social
phobia without clinician guidance. Aust NZ J Psychiatry 2009 Jan;43(10):913-919. [doi: 10.1080/00048670903179160]
Macgill AR. Memo on parent and teen Internet use. Washington, DC: Pew Internet & American Life Project; 2007 Oct 24.
URL: http://www.pewinternet.org/files/old-medial/Files/Reports/2007/PIP_Teen_Parents data memo_Oct2007.pdf. pdf
[accessed 2014-09-28] [WebCite Cache ID 6SwKg4Bv4]

Johansson R, Sjéberg E, §dgren M, Johnsson E, Carlbring P, Andersson T, et a. Tailored vs. standardized internet-based
cognitive behavior therapy for depression and comorbid symptoms: arandomized controlled trial. PLoS One 2012;7(5):€36905
[EREE Full text] [doi: 10.1371/journal.pone.0036905] [Medline: 22615841]

Barak A, Hen L, Boniel-Nissim M, ShapiraN. A comprehensive review and a meta-analysis of the effectiveness of
Internet-based psychotherapeutic interventions. Journal of Technology in Human Services 2008 Jul 03;26(2-4):109-160.
[doi: 10.1080/15228830802094429]

Titov N, Andrews G, Choai |, Schwencke G, Mahoney A. Shyness 3: randomized controlled trial of guided versus unguided
Internet-based CBT for social phobia. Aust N Z JPsychiatry 2008 Dec;42(12):1030-1040. [doi: 10.1080/00048670802512107]
[Medline: 19016091]

Brown C, Conner KO, Copeland VC, Grote N, Beach S, BattistaD, et al. DEPRESSION STIGMA, RACE, AND
TREATMENT SEEKING BEHAVIOR AND ATTITUDES. J Community Psychol 2010 Apr;38(3):350-368 [FREE Full
text] [doi: 10.1002/jcop.20368] [Medline: 21274407)

Corrigan P. How stigmainterferes with mental health care. Am Psychol 2004 Oct;59(7):614-625. [doi:
10.1037/0003-066X.59.7.614] [Medline: 15491256]

Shechtman Z, Vogel D, Maman N. Seeking psychological help: acomparison of individual and group treatment. Psychother
Res 2010 Jan;20(1):30-36. [doi: 10.1080/10503300903307648] [Medline: 19856235]

Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet |, Kovess V, Lepine JP, WHO World Mental Health Survey
Consortium. Prevalence, severity, and unmet need for treatment of mental disordersin the World Health Organization
World Mental Health Surveys. JAMA 2004 Jun 2;291(21):2581-2590. [doi: 10.1001/jama.291.21.2581] [Medline: 15173149]
Mojtabai R. National trends in mental health disability, 1997-2009. Am J Public Health 2011 Nov;101(11):2156-2163.
[doi: 10.2105/AJPH.2011.300258] [Medline: 21940913]

Olfson M, Marcus SC. National trends in outpatient psychotherapy. Am J Psychiatry 2010 Dec;167(12):1456-1463. [doi:
10.1176/appi.ajp.2010.10040570] [Medline: 20686187]

Caldwell TM, Jorm AF, Dear KB. Suicide and mental health in rural, remote and metropolitan areasin Australia. Med J
Aust 2004 Oct 4;181(7 Suppl):S10-S14. [Medline: 15462636]

Nicholson LA. Rural mental health. Advances in Psychiatric Treatment 2008 Jul 01;14(4):302-311 [FREE Full text] [doi:
10.1192/apt.bp.107.005009]

Nguyen D. unpublished PhD thesis. Victoria: Swinburne University; 2013.

http://www.jmir.org/2014/10/e232/ JMed Internet Res 2014 | vol. 16 | iss. 10 [e232 | p.41

(page number not for citation purposes)


http://www.jmir.org/2014/6/e152/
http://dx.doi.org/10.2196/jmir.2989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24938311&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12578436&dopt=Abstract
http://www.jmir.org/2011/4/e89/
http://www.jmir.org/2011/4/e89/
http://dx.doi.org/10.2196/jmir.1918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22057287&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12622315&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
http://dx.doi.org/10.3386/w0172
http://dx.doi.org/10.1176/appi.ajp.163.12.2119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17151163&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2010.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20227241&dopt=Abstract
http://dx.doi.org/10.1080/00048670903179160
http://www.pewinternet.org/files/old-media//Files/Reports/2007/PIP_Teen_Parents_data_memo_Oct2007.pdf.pdf
http://www.webcitation.org/6SwKq4Bv4
http://dx.plos.org/10.1371/journal.pone.0036905
http://dx.doi.org/10.1371/journal.pone.0036905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22615841&dopt=Abstract
http://dx.doi.org/10.1080/15228830802094429
http://dx.doi.org/10.1080/00048670802512107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19016091&dopt=Abstract
http://europepmc.org/abstract/MED/21274407
http://europepmc.org/abstract/MED/21274407
http://dx.doi.org/10.1002/jcop.20368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21274407&dopt=Abstract
http://dx.doi.org/10.1037/0003-066X.59.7.614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15491256&dopt=Abstract
http://dx.doi.org/10.1080/10503300903307648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19856235&dopt=Abstract
http://dx.doi.org/10.1001/jama.291.21.2581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15173149&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2011.300258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21940913&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2010.10040570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20686187&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15462636&dopt=Abstract
http://apt.rcpsych.org/search?author1=Laura+Anne+Nicholson&sortspec=date&submit=Submit
http://dx.doi.org/10.1192/apt.bp.107.005009
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH AL-Asadi et d

Abbreviations

CBT: cognitive behavioral therapy

DSM-1V-TR: Diagnostic and Statistical Manual of Mental Disorders (4th Edition, Text Revision)
e-PASS: electronic psychological assessment screening system

GAD: generalized anxiety disorder

M DE: major depressive episode

OCD: obsessive-compulsive disorder

PD/A: panic disorder with or without agoraphobia

PTSD: posttraumatic stress disorder

SAD: socia anxiety disorder

Edited by G Eysenbach; submitted 04.05.14; peer-reviewed by C Botella, C Donovan; comments to author 27.05.14; revised version
received 22.06.14; accepted 16.08.14; published 14.10.14.

Please cite as:

AL-Asadi AM, Klein B, Meyer D

Posttreatment Attrition and Its Predictors, Attrition Bias, and Treatment Efficacy of the Anxiety Online Programs
J Med Internet Res 2014;16(10):€232

URL: http://www.jmir.org/2014/10/e232/

doi:10.2196/jmir.3513
PMID: 25316533

©Ali M AL-Asadi, Britt Klein, Denny Meyer. Originally published in the Journa of Medical Internet Research
(http://lwww.jmir.org), 14.10.2014. Thisis an 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, alink to the original publication on http://www.jmir.org/, aswell asthiscopyright and licenseinformation
must be included.

http://www.jmir.org/2014/10/e232/ JMed Internet Res 2014 | vol. 16 | iss. 10 [e232 | p.42
(page number not for citation purposes)

RenderX


http://www.jmir.org/2014/10/e232/
http://dx.doi.org/10.2196/jmir.3513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25316533&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Morrison et al

Original Paper

Understanding Usage of a Hybrid Website and Smartphone App
for Weight Management: A Mixed-Methods Study

Leanne G Morrison*, PhD; Charlie Hargood?, PhD; Sharon Xiaowen Lin®, PhD; LauraDennison®, PhD; Judith Joseph',
PhD; Stephanie Hughes', MSc; Danius T Michaelides?, PhD; Derek Johnston®, PhD; Marie Johnston®, PhD; Susan
Michie®, DPhil; Paul Little’, FMedSci; Peter WF Smith®, PhD; Mark JWeal?, PhD; Lucy Yardley*, PhD

centre for Applications of Health Psychology, Academic Unit of Psychology, University of Southampton, Southampton, United Kingdom
2Electronics and Computer Science, University of Southampton, Southampton, United Kingdom

3Southampton Statistical Sciences Research Institute, University of Southampton, Southampton, United Kingdom

4school of Psychology, University of Aberdeen, Aberdeen, United Kingdom

Sinstitute of Applied Health Sciences, College of Life Sciences and Medicine, University of Aberdeen, Aberdeen, United Kingdom
®Research Department of Clinical, Educational and Health Psychology, University College London, London, United Kingdom

7Primary Care and Population Sciences, University of Southampton, Southampton, United Kingdom

Corresponding Author:
Leanne G Morrison, PhD
Centre for Applications of Health Psychology
Academic Unit of Psychology
University of Southampton
Highfield Campus

Highfield

Southampton, SO17 1BJ

United Kingdom

Phone: 44 2380597222 ext 7222
Fax: 44 2380598721

Email: |.morrison@soton.ac.uk

Abstract

Background: Advancements in mobile phone technology offer huge potential for enhancing the timely delivery of health
behavior change interventions. The development of smartphone-based health interventions (apps) is a rapidly growing field of
research, yet there have been few longitudinal examinations of how people experience and use these apps within their day-to-day
routines, particularly within the context of a hybrid Web- and app-based intervention.

Objective: This study used an in-depth mixed-methods design to examine individual variation in (1) impact on self-reported
goa engagement (ie, motivation, self-efficacy, awareness, effort, achievement) of access to a weight management app (POWeR
Tracker) when provided alongside a Web-based weight management intervention (POWeR) and (2) usage and views of POWeR
Tracker.

Methods: Thirteen adults were provided accessto POWeR and were monitored over a4-week period. Accessto POWeR Tracker
was provided in 2 alternate weeks (ie, weeks 1 and 3 or weeks 2 and 4). Participants goal engagement was measured daily via
self-report. Mixed effects models were used to examine change in goal engagement between the weeks when POWeR Tracker
was and was not available and whether the extent of change in goal engagement varied between individual participants. Usage
of POWeR and POWeR Tracker was automatically recorded for each participant. Telephone interviews were conducted and
analyzed using inductive thematic analysis to further explore participants’ experiences using POWeR and POWeR Tracker.

Results: Accessto POWeR Tracker was associated with asignificant increase in participants’ awareness of their eating (3,=0.31,
P=.04) and physical activity goas (3,=0.28, P=.03). The level of increase varied between individua participants. Usage data
showed that participants used the POWeR website for similar amounts of time during the weeks when POWeR Tracker was
(mean 29 minutes, SD 31 minutes) and was not available (mean 27 minutes, SD 33 minutes). POWeR Tracker was mostly accessed
in short bursts (mean 3 minutes, SD 2 minutes) during convenient moments or moments when participants deemed the intervention
content most relevant. The qualitative data indicated that nearly al participants agreed that it was more convenient to access

http://www.jmir.org/2014/10/e201/ JMed Internet Res 2014 | vol. 16 | iss. 10 €201 | p.43
(page number not for citation purposes)


mailto:l.morrison@soton.ac.uk
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Morrison et &
information on-the-go via their mobiles compared to a computer. However, participants varied in their views and usage of the
Web- versus app-based components and the informational versus tracking tools provided by POWeR Tracker.

Conclusions: This study provides evidence that smartphones have the potentia to improve individuals' engagement with their
health-related goals when used as a supplement to an existing online intervention. The perceived convenience of mobile access
to information does not appear to deter use of Web-based interventions or strengthen theimpact of app access on goal engagement.
A mixed-methods design enabled exploration of individual variation in daily usage of the app-based tools.

(J Med Internet Res 2014;16(10):€201) doi:10.2196/jmir.3579

KEYWORDS
qualitative research; weight loss; behavioral research; mobile apps; I nternet; health; program acceptability; behavior; mixed-methods

Introduction

Background

Over the past decade, there has been a proliferation of digital
technologiesto deliver interventions designed to support health
behavior change, including computer- and Internet-based
platforms[1-4], social media and online social networks [5,6],
and mobile phones and other handheld devices [7,8].
Feature-rich smartphones arguably offer unique advantages
over theseformsof digital delivery given their apparent ubiquity
and widespread penetration within individuals daily lives
combined with the opportunity to harness their context-aware
sensing capabilities [9-11]. Smartphone apps have been used
in a number of different ways to promote and support health,
including (but not limited to) automated prompts and reminders,
information provision, self-monitoring and tracking, remote
monitoring by health professionals, and incorporation of social
networks[9].

There has been a surge in the development of apps to support
adiverserange of health issues, including health promotion and
disease prevention (eg, nutrition and physical activity [12-16],
weight management [17,18], protective sun behaviors [19],
substance use [20,21]), self-management of chronic physical
conditions (eg, diabetes [22-24], pain [25], asthma [26]), and
self-management of mental health [27] (eg, anxiety, stress, and
well-being [28-34], depression [35-39], schizophrenia [40]).
Despitethe proliferation of apps, research on the feasibility and
effectiveness of app-based health interventions is ill at a
relatively early stage and, to date, has largely focused on
exploring user needs, the development of content specific to a
given health behavior, and/or identifying specific usability
issues.

Apps can and have been designed as stand-alone health
interventions. An aternative hybrid model isto provide larger
packages of Web-based information and advice supplemented
by on-the-go mobile-based access to specific intervention
components [14,18,21,28]. There has been comparatively little
in-depth examination of how individuals view, use, and react
to a hybrid intervention model. For example, do individuals
differ in their preference for using different digital formats (ie,
Web vs app)? [41] Such insights are vital for understanding in
what contexts and for whom specific forms of digital delivery
may be more successful at promoting optimal usage of and
adherence to health behavior interventions. For example, apps
have shown particular promise in enabling prompting [15] and

http://www.jmir.org/2014/10/e201/

self-monitoring of health-related behavior [17,18,42-44] aswell
as increasing users awareness of hedth-related goals and
behaviors [15,16,32,45,46].

There also appears to be little adequate exploration of how
individuals actually use their mobile phonesand integrate health
apps in their day-to-day routines using longitudinal case
study-based approaches[47,48]. The apparent ubiquity of mobile
phones in our everyday lives suggests that apps will improve
the accessihility, reach, and convenience of health interventions
resulting in greater uptake, adherence, and subsequent health
improvement. M obile and app-based i nterventions appear to be
welcomed by individuals living with chronic health conditions
[22,24,49,50]. For exampl e, diabetic adolescents suggested that
a mobile app could be integrated within their daily routine to
facilitate blood glucose monitoring and provide medication and
appointment reminders [49]. However, apps may not aways
be more convenient and better suited to the delivery of
self-monitoring components than Web-based interventions.

Qualitative studies have shown that while people are receptive
to the possihility of using mobile health apps, these apps may
be easily discarded [51], particularly if they are not designed
for flexible, quick, and effort-free use [22,43,52,53], and that
there are certain contexts in which app use can be perceived as
inappropriate or embarrassing (eg, during working hours or
eating out with peers[16,22]). Thereisalso evidenceto suggest
that app-based tracking of behavior is not easily incorporated
into individuals daily routines if unprompted [16], yet
automated mobile prompts appear to be disliked by userswhen
they are received at inappropriate moments [42] or too
frequently [19]. These insights have largely been derived from
participants’ hypothetical perceptions of health apps, experience
with commercial apps, or brief interactions with app-based
health behavior change interventions. Longitudinal research of
actual use can improve our understanding of when, why, and
how individuals experience and make use of health apps, or
indeed their mobile phones, within their daily lives. This is
needed for designing optimal user interfaces that enable quick
and easy accessto the core app components used on aday-to-day
basis [54] as well as to inform the tailoring of automated
prompts to ensure they are received at the right time with the
right content.

We are aware of few studies that have combined quantitative
analyses of intervention usage and change in self-reported
outcomes with in-depth qualitative research to examine and
compareindividual differencesin theimpact of and experience
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of health apps. This study used a novel mixed-methods design
to examine the impact of, usage, and views of a weight
management app (POWeR Tracker) that was provided alongside
a Web-based weight management intervention (POWeR).
Facilitating users to set personal healthy eating and physical
activity goals is a key behavior change technique (BCT)
incorporated in POWeR. The Health Action Process Approach
argues that behavior change (in this case pursuit of weight
management goals) occurs through 2 phases: motivational and
volitional [55]. Coping self-efficacy (the extent to which an
individua feels confident in overcoming barriersto goal pursuit)
and action control (awareness of intended behaviors and
self-regulatory effort) areidentified askey predictors of behavior
[56]. This study first examined whether providing access to
POWeR Tracker enhanced participants self-reported goal
engagement and, if so, whether/how the extent of enhancement
varied between participants. Goal engagement was
conceptualized in this study as motivation for goal pursuit,
coping self-efficacy, action control (awareness of goals, effort
toward goals), and achievement of goals. Variation in each
participant’s views of POWeR Tracker and their usage of it on
a day-to-day basis were then examined to further understand
how and why it was used and to offer explanations for any
individual variation observed in the impact of POWeR Tracker
access on levels of goal engagement. The efficacy of the
Web-based POWeR intervention and participants’ views of the
specific content provided by the Web-based intervention have
been the focus of previous qualitative studies [57] and
randomized controlled trials within health care [58] and
community settings [59].

Thelnterventions

POWeR

Positive Online Weight Reduction (POWeR) is a Web-based
weight management intervention that was devel oped using the
LifeGuide authoring software [60]. POWeR offers a flexible,
nonprescriptive approach to weight management to foster
autonomy and support usersto adopt healthy behaviorsthat will
empower them to maintain long-term weight management.
POWeR is delivered over 12 sessions that become available to
users on a weekly basis. Each session is comprised of arange
of “POWeR tools’ that support the development of
self-regulatory skills, “POWeR stories’ that model successful
weight management strategies, and links to further sources of
information and advice. A detailed overview of the iterative
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development and qualitative piloting of the Web-based POWeR
intervention is provided elsewhere [57].

The first 3 sessions are designated as core sessions. Session 1
introduces the POWeR approach, guides users to select goals
congistent with either alow-cal orie or alow-carbohydrate eating
plan, and review their personal motivations for losing weight.
Session 2 provides tips on getting support for weight
management. Session 3 guides users to select goals consistent
with either a walking or mixed physical activity plan. Setting
personalized goals (and developing detailed plans of how to
meet those goals), reviewing goal progress, and getting
Web-based feedback on goal achievement isan essential element
of the POWeR intervention. From session 2 onward, participants
are required to log their weight and review their goals before
accessing new session content. During sessions4-11, users are
invited to choose topics of interest (eg, controlling cravings,
dealing with dlip-ups, eating out) after completing their weight
and goal review. The fina session of POWeR provides
information and advice on how users can maintain their weight
management over the longer term.

POWEeR Tracker

POWeR Tracker is an Android mobile phone app that offers
users of POWeR the opportunity to keep track of their personal
POWeR goals via their mobile phone (refer to Multimedia
Appendix 1 for a detailed overview). POWeR Tracker is
supplemental to, rather than a duplication of, the Web-based
POWeR intervention. It provides a range of tools that are
designed to enhance users' awareness of and motivation to work
toward their personal POWeR goals between the Web-based
weekly POWeR sessions (see Figure 1). POWeR Tracker
provides 2 types of tools: informational and self-monitoring.
Informational tools include options to view one's goals and
plans and access selected content that was introduced during
thefirst Web-based POWeR session, such asfood lists of items
that are high or low in calories or carbohydrates, one's personal
reasons to lose weight card, and advice on how keeping diaries
can support wei ght management. Self-monitoring toolsinclude
options to receive personalized feedback on progress toward
goals via completion of a daily goal update and to complete
food and physical activity diaries. POWeR Tracker also offers
users the ability to set up automated notifications that provide
reminders to view goals or complete a daily goal update at a
time of their choosing. Participants are free to cancel
notifications at any time.

JMed Internet Res 2014 | vol. 16 | iss. 10 €201 | p.45
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Morrison et al

Figure 1. Screenshots of POWeR Tracker mobile app (left to right: menu, daily goal update, and food diary).
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Methods

Recruitment

A volunteer sample of 13 participants was recruited using
paper-based advertisements placed around the campus of the
University of Southampton, UK. Eligible participants were
required to have a body mass index (BMI) of at least 23, own
an Android mobile phone, and have no pre-existing health
conditions that would impede modification of nutrition or
physical activity. Recruitment ceased when no substantially
different insights of participants’ experiencesof POWeR Tracker
were derived (ie, when saturation was achieved).

Design and Procedure

Data collection took place between August 2012 and August
2013 and was approved by the University of Southampton ethics
committee and research governance office. Each participant
was required to select their personal eating and physical activity
plans and goals during the first 3 Web-based sessions of the
POWeR intervention. After completing the first 3 Web-based
sessions, each participant was invited to download the POWeR
Tracker app and was then monitored over a4-week period (see
Figure 2). During this period, participants could continue to
freely use the Web-based POWeR intervention.

When referring to the POWeR Tracker app, the phrase
“intervention content” refers to the information, advice, and
toolsprovided, whereas the phrase “ daily questionnaires’ refers
to the self-report study measures. Access to the intervention
content provided by the POWeR Tracker app was restricted and
alternated on a weekly basis for each participant. Participants
could either access the intervention content in weeks 1 and 3
or in weeks 2 and 4. The order of first access to the POWeR

http://www.jmir.org/2014/10/e201/

Tracker intervention content was counterbalanced across
participants; participants were randomized via coin toss in
blocks of 4 to receivefirst access during thefirst or second week
of the study.

Participants were also required to complete a number of
self-report measures of goal engagement (daily questionnaires)
every day for all 4 weeks of the study viathe POWeR Tracker
app. In-linewith the Health Action Process Approach [56], goal
engagement was conceptualized in this study as motivation for
goa pursuit, coping self-efficacy, action control (awareness,
effort), and achievement of goals. To prevent backfilling, daily
guestionnaires could only be completed between 5 pm that day
and 11 am the following morning. Semistructured telephone
interviews were conducted at the end of each week to discuss
each participant’s experiences of using POWeR and POWeR
Tracker (see Multimedia Appendix 2 for theinterview schedule).
Theinterview schedule wasinitialy developed collaboratively
by LM, LD, and LY, but evolved over the course of the study
based on responses from participants. Each interview was
conducted by LM, LD, JJ, or SH and lasted between 5 and 38
minutes (mean 15 minutes). All study procedures and materials
were initially pilot-tested with 1 user who was included in
subsequent analyses (P1a). Participants were reimbursed for
their timewith either cash (E75) or research participation credits.
Reimbursement was conditional on completion of the daily
self-report measures and participation in the weekly telephone
interviews. Reimbursement was not conditional on usage of the
app- or Web-based intervention content. Participants were not
provided with any training on how to register, download, or use
POWeR/POWeR Tracker. However, participants were free to
raise and receive advice for resolving any technical problems
during the weekly telephone interviews.
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Figure 2. Flowchart of study design.
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Usage of POWeR and POWeR Tracker was recorded
automatically for each participant using the LifeGuide software,
including when, how long, and in what order particular pages
or screens were viewed. All participants were informed that
their usage of POWeR and POWeR Tracker would be recorded.
During the first 3 core sessions of the Web-based POWeR
intervention, users were guided to create 3 eating goals and 3
physical activity goals. Self-reported goa engagement was
recorded every day during the 4 week study period via the
POWeR Tracker app to assess whether access to the POWeR
Tracker app enhanced (1) motivation for goal pursuit (goal
motivation), (2) coping self-efficacy (goal self-efficacy) (3)
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action control (goa awareness, goal effort), and (4) achievement
of goas (goa achievement). Motivation, self-efficacy,
awareness, and achievement were each measured for eating
goasand physical activity goalsusing 3-item scales devel oped
for this study (Cronbach apha=.95-.99) (see Multimedia
Appendix 3). Goal effort toward each of the 6 individual goals
was measured using a 3-item scale developed by Louro et a
[61] (Cronbach alpha=.87). All measures used a 7-point Likert
scale that ranged from strongly disagree to strongly agree.

Analysis

Between-Week Differencesin Goal Engagement

Statistical analyses were performed using the R software
environment version 3.0.2[62]. Two mixed effects modelswere
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fitted to the combined daily self-report datafrom 12 participants
to test whether there was a difference in the summary scores
for each self-report measure (outcome variable) between the
weekswhen the POWeR Tracker app was and was not available
(predictor variable) (Model 1) and, if so, whether the extent of
those differences varied between individual participants (Model
2). Summary scoresfor each self-report measure were calculated
by averaging the responses provided to each of the 3 items. One
participant (P7a) was excluded from these analyses because he
was unable to provide daily self-report data due to a technical
fault with the POWeR Tracker app. Model 1 represented the
experimental hypothesis specifying fixed () and random
effects (o) for theintercept and afixed (3,) intervention effect,
where 3, denotes the average baseline value on day 1. Model
2 also allows for fixed (o) and random effects (g,,) for the
intercept and a fixed (3;) intervention effect, but with an
additional random effects (o4,) on the intervention to allow for
individual intervention effects. Model 2 was only fitted to data
from the self-report measures that showed a significant
intervention effectin Model 1. Thefit of Model 1 versusModel
2 tothe datawas compared for self-report measuresthat showed
asignificant intervention effect. Likelihood ratio testswere used
to select the preferred model fit for each self-report measure
(ie, Model 1 vs Model 2). Model parameters were calculated
for each individual participant where significant random effects
of the intervention were observed. Both Model 1 and Model 2
allowed the individual level residualsto be correlated using an
autoregressive process of order 1.

Website and App Usage Patterns

Usage of POWeR and POWeR Tracker was summarized for
each participant to compare duration, frequency, and time of
access to intervention content. Averages were also computed
based on the combined usage data of all 13 participants to
summarize how often and when the sample as a whole used
POWeR and POWeR Tracker during the study period. Bivariate
correlational analyses (Pearson r) were used where appropriate
to examine whether observed patterns in participants' usage of
POWeR and POWeR Tracker were statistically significant.

Telephone interviews were audio recorded and transcribed
verbatim. Transcripts for each of the 13 participants were
analyzed using inductive thematic analysis [63]. In the first
phase of analysis, each participant was considered individually
S0 as to remain sengitive to the nuances of each individual’s
experience of POWeR. Thisinvolved the devel opment of initial
codes to label each segment of text, which were then used to
produce a set of themes that summarized the experiences for
each participant. Analyzing each participant’s data separately
ensured that unique or “deviant” views and/or experiences of
POWeR were preserved when seeking to synthesize and
compare data across the whole sample (in phase 2). This
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facilitated interpretation of individual variation observed for
the impact of app access on goal engagement.

In the second phase, athematic analysis of the themes generated
for each participant (in phase 1) was conducted to generate a
set of themesthat captured the experiences of all 13 participants.
This involved comparing the content of themes initialy
generated for each participant to merge and synthesize across
participants while also preserving any differences between
individuals in how they viewed and experienced POWeR.
Participant identification numbers (eg, Pla, P11b) were used
to protect the anonymity of participants, where “a’ indicates
first app accessin week 1 and “b” indicates first app accessin
week 2.

Results

Overview

Presentation of the results will be provided in 4 sections. The
first will describe the participant characteristics. The second
will report on the significant associations between provision of
the POWeR Tracker app and change in self-reported goal
engagement. Thefina 2 sectionswill outline participants’ usage
and views of the POWeR Tracker app and the concurrent Web-
and app-based delivery of POWeR.

Participants

A total of 13 (6 male and 7 female) healthy adults aged 18-52
years (median 27 years) participated. The BMI of participants

ranged from 23.69 to 38.51 kg/m? (median 26 kg/m?). All
participants either completed or were currently studying for a
degree. On average, participants reported using their mobile
phone from between 1-16 hours per day (median 2 hours). Most
of the participants cited more than 1 motivation for signing up
for the study. The most common motivationswereto lose weight
and get fitter (both cited by 8/13, 62%), and to learn about a
healthy lifestyle, earn money, and contribute to current research
(all cited by 3/13, 23%). Only 1 participant (8%) reported that
he/she was interested in trying new apps.

Impact of POWeR Tracker App on Goal Engagement

Access to the POWeR Tracker app was associated with a
significant increase in self-reported motivation, self-efficacy,
awareness, and achievement of eating goals and a significant
increase in self-reported awareness of physical activity goals.
Therewere no significant differencesin self-reported goal effort
(for eating or physical goals) or in self-reported mativation,
self-efficacy, and achievement of physical activity goals between
the weeks when the POWeR Tracker app was and was not
available. Table 1 presentsthe estimatesfor Model 1 along with
the standard error for the estimate of 3, and the P value for the

Wald test of the null hypothesis that (3,=0.
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Table 1. Estimatesfor Model 1 testing for fixed intervention effect.
Measure Bo® B1 O’ pd RZ, e
By SE P Marginal Conditional
Eating goals
Motivation 4.68 0.42 0.15 .01 141 .05 1.30 60
Self-efficacy 453 0.34 0.15 .03 147 A1 .83 64
Awareness 5.26 0.31 015 .04 119 22 .96 58
Effort, goal 1f 4.98 0.22 0.17 .18 1.29 .02 .38 52
Effort, goal i 5.07 0.24 0.16 A5 127 -.04 43 49
Effort, goal 3f 4.84 0.10 0.24 .69 0.88 40 .07 24
Achievement 4.64 0.32 017 .06 1.38 21 .79 60
Physical activity goals
Motivation 4.86 0.12 0.18 .52 1.40 34 .10 58
Self-efficacy 4.85 -0.09 0.18 .64 1.35 .16 .05 52
Awareness 5.14 0.28 013 .03 1.38 .06 71 68
Effort, goal 1f 4.80 -0.02 0.30 .95 1.02 A9 .00 20
Effort, goal i 4.66 -0.20 0.26 45 1.42 .16 .18 38
Effort, goal 3f 431 0.13 0.30 .67 142 43 .07 35
Achievement 4.56 0.14 0.21 .52 1.39 .32 12 51

83, denotes average baseline value on day 1, where minimum possible scoreis 1 (strongly disagree) and maximum possible score is 7 (strongly agree).

bﬁl denotes the average change in scores for all participants between the weeks when the POWeR Tracker app was and was not available.

€0, denotes standard deviation of random effects for changes in average baseline value on day 1.

dFor autocorrelation.

eR2 marginal denotes the proportion of total variation in each measure explained by access to POWeR Tracker; R? condiitional denotes the proportion
of total variation in each measure explained by access to POWeR Tracker and individual variability in self-report responses.

fEffort, goal 1-3 denotes each eating and physical activity goal set by participants.

The magnitude of change in self-reported awareness of eating
and physical activity goals and self-reported achievement of
eating goals as a result of access to the POWeR Tracker app
varied significantly between participants. However, no
significant variations between participants were observed for
change in self-reported motivation and self-efficacy for eating
goals. Table 2 presents the estimates for Model 2 along with
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standard error (SE) of 34, the P value for the Wald test of the
null hypothesis that 3,=0, the standard deviation of both the
random intercept (o,,,) and random effects for the intervention
(04,), and the correlation (pgy,) between the 2 random effects.

Likelihood ratio (LR) test statistics for comparing Model 1 and
Model 2 and their respective P values are also displayed in
Table 2.
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Table 2. Estimatesfor Model 2 testing for individual intervention effects.
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Measure Bo® B1 Oou’ Oy Powu p Likelihood ratio
B, SE P LR P
Eating goals
Motivation 461 0.48 0.24 05 159 0.63 -55 .01 3.97 14
Self-efficacy 4.52 0.35 0.18 .05 149 0.32 -.16 .09 0.38 .83
Awareness 513 0.45 0.35 19 163 1.07 —-76 .06 20.59 <.001
Achievement 455 0.42 0.32 19 157 0.96 —47 .07 10.52 .01
Physical activity goals
Awareness 511 0.31 0.22 16 161 0.62 -70 -01 8.76 .01

33, denotes average baseline value on day 1, where minimum possible scoreis 1 (strongly disagree) and maximum possible scoreis 7 (strongly agree).

bﬁl denotes change in scores between the weeks when the POWeR Tracker app was and was not available where the magnitude of change may be

different for each participant.
€0, denotes standard deviation from average baseline value on day 1.

dolu denotes standard deviation of random effects for changes in scores between the weeks when the POWeR Tracker app was and was not available.

Participants Pla, P8b, and Pllb reported the greatest
improvement in awareness and achievement of goalsduring the
weeks when access to POWeR Tracker was provided. In
contrast, participants P3a, P5a, P6a, and P13b reported little or

no improvement in their awareness and achievement of goals.
Table 3 presents the estimated intercept (3¢;) and intervention

effects (B;) for each individual participant where there was a
significant random effect for the intervention.

Table 3. Estimated individual intercept (Bgj)2 and intervention effects (Bli)b for each participant.

Participant Goal awareness Goal achievement Goal awareness
(eating) (eating) (physical activity)
Boi Bai Boi Bai Boi Bai
First app access: week 1 of 4
Pla 1.79 3.32 2.23 2.67 2.35 1.66
P2a 357 0.48 3.65 0.28 3.27 0.52
P3a 3.83 0.04 1.79 -0.38 4.07 0.02
P4da 5.93 0.34 5.43 0.54 6.11 0.15
P5a 6.05 0.04 511 -0.13 6.89 -0.20
P6a 6.87 -0.03 4,98 -0.14 6.99 -0.05
First app access: week 2 of 4
P8b 3.86 0.78 3.18 111 4.05 0.84
P9b 5.84 -0.13 5.60 0.19 354 0.18
P10b 4.66 0.28 5.27 -0.06 541 0.16
P11b 6.27 0.49 4.74 0.76 6.14 0.24
P12b 6.21 0.14 6.04 0.25 5.78 0.33
P13b 6.70 -0.32 6.57 0.03 6.71 -0.12

3B, denotes baseline value on day 1, where minimum possible scoreis 1 (strongly disagree) and maximum possible scoreis 7 (strongly agree).

b[31 denotes change in scores between the weeks when the POWeR Tracker app was and was not available.

Usage of POWeR Tracker App

On average, participants spent 29 minutes (SD 21 minutes)
using the app-based intervention content during the 4 week
study period. As a group, participants only accessed the
app-based intervention content on an average of 9 of 14 (64%)

http://www.jmir.org/2014/10/e201/

daysit was available. Participants also spent alonger total time
using the app-based intervention content during the first week
of access (mean 18 minutes, SD 11 minutes) compared to the
second week of access (mean 12 minutes, SD 14 minutes).
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Several individual participants did, however, access the app on
most of the days it was available (see Table 4). These
participants tended to reguest more natifications and made
greater use of the app-based tracking tools, particularly the daily
goa update, as compared to those participants who accessed
the app on afewer number of days (see Figure 3). A significant
positive correl ation was observed between total duration of app
use and effect of app access on awareness of eating goals

Morrison et al

(r=.585, P=.046), achievement of eating goals (r=.620, P=.03),
but not awareness of physical activity goals (r=.498, P=.10).
However, more regular use the tracking-based tools was not
significantly related to how strongly app accessinfluenced goal
engagement (awareness of eating goals: r=.525, P=.08;
achievement of eating goals: r=.530, P=.08; awareness of
physical activity goals: r=.387, P=.21).

Table4. Summary of participants’ usage of the intervention content provided by the POWeR Tracker app.2

Participant Duration of app use (minutes) Days app used (0-  Notifications requested by participants, n
14 days), n (%)
View
Total Firstweek  Secondweek  Per day,® mean Total gods Daily goal update

First app access: week 1 of 4

Pla 64.30 20.38 43.92 5.36 12 (86) 4 2 2

P2a 53.57 37.82 15.75 5.55 11 (79) 1 1 0

P3a 13.20 9.40 3.80 2.20 6 (43) 0 0 0

Pda 47.27 353 11.97 6.75 7 (50) 0 0 0

P5a 15.48 9.53 5.95 221 7 (50) 0 0 0

P6a 29.33 25.62 3.72 244 12 (86) 0 0 0

P7a 1.32 1.32 0 0.33 4(29) 0 0 0
First app access: week 2 of 4

P8b 24.08 17.23 6.85 241 10 (71) 17 8 9

P9b 2.87 1.10 1.77 0.91 4(29) 8 3 5

P10b 20.15 17.32 2.83 3.36 6 (43) 0 0 0

P11b 57.27 26.26 31.02 4.09 14 (100) 21 13 8

P12b 17.08 14.2 28.95 142 12 (86) 26 14 12

P13b 41.17 12.38 28.78 3.74 11 (79) 16 9 7

@Due to technical issues with the app, notifications were only intermittently received by 5 participants (Pla, P2a, P3a, P9b, and P11b). Therefore, the
reported number of notifications requested may underestimate these participants’ usage of this component.

bReprasents average duration of use only on days when the app-based intervention content was accessed.

Figure 3. The number of times each participant viewed or completed each of the app-based intervention components.
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Per ceived Advantages of App Access
Nearly all the participants (10/13, 77%) stated that it was more

Table 5. Overview of themesidentified from participant interviews.

Morrison et al

convenient to access the app than the website because their
mobile phones were always with them and could be accessed
on-the-go at any time (see Table 5).

Theme Overview

Convenience and accessibility: short
bursts of on-the-go access

The app was considered a convenient and accessible means of accessing content because a phone is portable
and can be used on-the-go in any location. Participants were happy to use the website and app in tandem if they

were perceived to provide different value in different contexts.

Constant reminder and repetition

The app provided a constant reminder of participants goals and plans. This helped to maintain awareness of

goalsand keep them in mind. A pp-based remindersweretypically not considered necessary on adaily or longer-

term basis.

Motivational benefits of tracking

Participants reported motivational benefits from logging and tracking thoughts and behaviors via diaries, goal

updates, and daily questionnaires. Use of tracking tools facilitated recognition of both progress and areas for

future improvement.

Time-relevant use guided by
lifestyle and routine
such as mealtimes.

Usage of the app was tied to personal lifestyle and fluctuationsin daily routine. Participants typically reported
using the app during free moments or specific times when the app-based intervention content was most rel evant,

The perceived convenience of the app appeared to resolve
barriers to accessing Web-based intervention content; the app
could be used during a spare 5 minutes while a chunk of
allocated time was needed to complete a Web-based session.
For example, P3a said:

Becauseit's kind of in front of me all thetimeand in
my hand, it's easier for me if | am thinking about
those kinds of issues, to look on the app rather than
log on to a computer and go on the website.

An exception was P8b who reported that app-based access to
intervention content was actually less convenient:

Actually | thought the website was more, for me
anyway, was more accessible than the app...But that
might be because in terms of my phone | kind of use
my phonejust for texting and calling but I’ ve got my
iPod for all the apps so | don’'t normally connect my
phonewith an app...I would actually physically have
to remember to use it on my phone.

Views on the convenience and accessibility of POWeR Tracker
did not, however, appear to be strongly tied to observed usage
or the effect of the app on goal engagement. For example, P8b
used the app comparatively more and showed one of the
strongest intervention effects despite perceiving app access as
less convenient than Web access. P3a used the app
comparatively less and showed one of the weakest intervention
effects despite perceiving app access as more convenient than
Web access (see Table 3).

Most participants agreed that another primary benefit of the app
wasthat it provided a constant reminder of one’'s POWeR goals
(see Table 5). Figure 3 illustrates that the static information
screens (ie, goa lists, food lists) were the most frequently
viewed parts of the app for more than half the participants (9/13,
69%). This constant reminder of goals was reported to improve
focus, awareness, and motivation. For example, Pla said:

You are always going to have goals in the back of
your mind and reasons why you want to do things,
but having it written down somewhere where you can

http://www.jmir.org/2014/10/e201/

just go and have alook at it isquite good. | mean that
isquite a good thing to have because obvioudly if you
write it down on a piece of paper you are most likely
not to look at it well | don't think | would to have an
app to hand 24/7 is quite good.

Participants appeared to differ by how frequently they reported
needing these reminders. Some participants stated that reminders
of goals or food lists were not needed on a daily or continued
basis particularly once the relevant information had been
committed to memory, as P2a explains:

But once I've got the list of foods, once | know my
targets and my goals, thereisreally no reason to log
in...onceit'sin my head | just don't fed the need to
look this stuff up.

Participants discussed how regular use of the tracking tools,
including the daily questionnaires, facilitated critica
self-reflection on progress and prompted further goal-directed
behavior. P11b explained how answering questions about their
goals each night on a Likert scale provided a useful gauge for
realizing when it was time to set a new goal:

When you [‘ve made]...your goal a habit and then
you changeit [for anew goal], | think that’s the most
profound thing [that's happened to me during the
study], [POWER] gives you suggestions...[that] you
should try and cut out drinking sugary tea or eating
chocolate and then you try and do it and then you
find, oh | can actually [did] that. And after [a goal]
become] 5] a habit you...try and do something else.

Participants suggested that the appeal and experience of using
the app-based tracking tools could be optimized by providing
effort-free dataentry for diaries (eg, drop-down menus, barcode
scanners) and personalized feedback. For example, P4da
commented that the app could provide more feedback in-line
with the weight graph provided during the weekly Web-based
review:

Maybe a bit more feedback from what you said over
the week or something... because it takes in all this
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information and then it could spit something back
out.

Usage of POWeR Website

Participants continued to use the POWeR website despite the
perception that app-based access was more convenient (see
Table 6). Total duration of app use was significantly correlated
with total duration of website use (r=.77, P=.002). On average,
participants spent approximately 56 minutes (SD 44 minutes)
using the POWeR website and completed 3 of 4 available

Morrison et al

Web-based sessions during the 4-week study period. Although
similar amounts of total time were spent on the website during
the 2 weeks when participants did (mean 29 minutes, SD 31
minutes) and did not (mean 27 minutes, SD 33 minutes) have
access to the app-based intervention content, time spent on the
website during nonapp weeks was significantly correlated with
effect of app access on awareness of eating goals (r=.930,
P<.001), achievement of eating goals (r=.849, P<.001), and
awareness of physical activity goals (r=.867, P<.001).

Table 6. Summary of participants’ usage of the POWeR website during weeks when the app-based intervention content was and was not available.

Participant Duration (minutes) Session completion, n
All weeks  Appweeks  Nonapp Weight and goal review completion Extratopics viewed
weeks
Allweeks App Nonapp All weeks  App Nonapp
weeks weeks weeks weeks

First app access: week 1 of 4

Pla 127.54 6.06 123.15 3 0 3 2 0 2

P2a 154.11 111.10 43.01 2 1 1 2 1 1

P3a 54.78 15.42 39.35 4 1 3 3 1 2

P4da 46.98 10.52 36.46 4 1 3 1 0 1

P5a 17.53 6.84 10.69 2 2 0 0 0 0

P6a 51.71 30.99 20.72 4 2 2 3 2 1

P7a 9.74 342 6.31 2 1 1 0 0 0
First app access: week 2 of 4

P8b 67.06 25.32 41.74 3 1 2 3 1 2

P9b 26.24 22.16 4.08 2 1 1 1 1 0

P10b 0 0 0 0 0 0 0 0 0

P11b 68.96 44.49 24.48 3 2 1 3 2 1

P12b 40.60 3321 7.39 3 2 1 3 2 1

P13b 67.14 67.14 0 2 2 0 1 1 0

Participants Pla, P2a, and P11b expressed the most positive
perceptions of the website compared to the other participants.
All 3 stated that they were happy to use both the website and
app to access different intervention content. Their usage patterns
reflect this—they all spent an above average amount of time
using both the website and app. P2a and P11b aso discussed
how app- versus Web-based access offered value within
different contexts. For example, P11b described using the app
on-the-go for quick updates, but using the website for more
intensive support when he felt that progress toward his goals
was waning. P2a said:

If we were comparing the website and the app, |
spen[t] alot of timeacrossthetwo...that wasall quite
straightforward that worked well. Anything like
recording the foods, the diaries, and the [physical]
activit[ies]...I do prefer doing that on my computer
and I've got time to do it. The app is...most useful
[for] look[ing] up thelists of food and stuff like that.

In contrast, PO9b and P10b commented that they would prefer
to access the entirety of the POWeR intervention via the app.

http://www.jmir.org/2014/10/e201/

For example, P10b stated that they did not need to look at the
additional content provided by the website asthey were making
good progress toward their POWeR goals by using the app
alone. PAb discussed the value of accessing “quick little
snapshots of information” viathe app in comparison to thelong,
text-heavy, Web-based sessions:

Appsarejust alot moreinstant and | tend to try and

do it when I’'m on-the-go if | can aswell. When I'm

out and about, [1] try and do bits on the 3G if | can

and just whenever | get a convenient moment, to be

honest. You can work it around yourself instead of

having to physically go to a computer to do it...|

prefer to use an app than going [and] logging into

the website, personally.
Again, thisview isreflected in their usage patterns—both spent
a below average amount of time using the website; P10b did
not use the website at all, whereas P9b only used the website
for a short period of time during the first 2 weeks of the study.
However, a strong preference for exclusive app-based access
did not appear to be associated with longer or more frequent
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use of the app. For example, P10b accessed the app on lessthan
half the number of days it was available and spent an average
of 3 minutes|ooking at theintervention content on each of those
days, which is comparable to the time spent by other
participants. POb accessed the app less frequently and spent less
time using the intervention content in comparison to other
participants. A strong preference for exclusive app access was
also not associated with stronger intervention effects. In fact,
Access to POWeR Tracker appeared to have a stronger effect
on goal engagement for participants who valued using both the
app and the website (Pla, P2a, P11b) than for participants who
only valued the app (P9b, P10b).

When and Why Did Participants Use POWeR
Tracker?

Participants described using the app in short bursts during free
moments of time throughout the day. On the days when the app
was accessed, partici pants spent an average of 3 (SD 2 minutes)
minutes per day using the intervention tools and 6 (SD 2
minutes) minutes per day completing the daily questionnaires.
These short bursts of app use tended to be more prevalent during
the morning (around 0900 and 1000 hours), lunchtime (around
1300 hours), and throughout the evening (starting from 1700
hours) (see Figure 4). For example, P11b said:

So really whenever you have free time. For me in
between lectures you can go there and have a
read...so that’s quite an important part for me because
sometimes you have 10 minute breaks so you can just
go “Oh ok, | think | will take a look at my app and
see what | can do”

There was variation between participantsin when and how often
the app was used within a 24-hour period. Most of the
participants tended to access the app-based intervention content
sporadically at different timesthroughout the day. For example,
food lists were reportedly used at times when decisions were
made about food choices, such as at the supermarket and while
cooking or preparing meals. P10b described missing this point
of reference when the app was not available:

When | was doing my food shopping | would usually
use the card, the bit on it where it tells you which
foods are good and which aren’t, | have sort of based
my food shopping around those lists, but without them
thisweek I’ ve had to just try and remember what was
on there. So it was like a point of reference for me.

In contrast, a few participants only accessed the app-based
i ntervention content in the morning or the evening. For example,
when asked about when she used the POWer Tracker app, P4a
answered:

Usually evening, so it's looking back on the day |
mainly use it in the evening and then [I] can fill out
the whole day...rather than bit by bit.

Of the 14 participants, 7 (54%) chose to set up automated
notifications within the app (see Table 4). Only 2 participants
discussed their reasons for not requesting notifications; one
experienced a technical error preventing receipt of requested
notifications (P3a) whereasthe other reported that notifications
were not needed because they could easily remember to usethe

http://www.jmir.org/2014/10/e201/

Morrison et al

app without them (P10b). On visual inspection, participants
who requested notificationstended to be those for whom access
to the app had a stronger effect on goal engagement (eg, P11b,
P8b, Pla, P12b), although there were exceptions (eg, P13b).
However, no significant correlation was observed between the
number of notifications received and effect of app access on
goa engagement (awareness of eating goals: r=—07, P=.82;
achievement of eating goals. r=.17, P=.60; awareness of physica
activity goals: r=.11, P=.75).

Notifications were responded to 48 of 93 times (52%) they were
received. On average, there was a 47-minute delay between
notification receipt and subsequent response. View goal
notifications were requested more often and prompted agreater
and faster response (32/50, 64%; delay: mean 37, SD 44
minutes) than goal update notifications (16/43, 37%; delay:
mean 67, SD 71 minutes). Responsivenessto notificationsvaried
greatly both between and within individuals, ranging from the
fastest response of 7 seconds and the slowest response of nearly
4 hours. The times at which notifications were requested also
varied, including morning (0800 hours), lunchtime (1200 hours),
early evening (1800-1900 hours), and late evening (2100-2300
hours). Participants commented that automated notifications
were valuable for keeping goals in mind and prompting use of
POWeR. For example, P11b said:

The thing that partly remind[ ed] me to go to the app
[was] the reminders because sometimes you hear
your phone sound and [it] remind[s] you of
something...so you tend to look at your phone so
maybe if the app [could] remind me to look at my
phone [more] then | think it would be a bit
better...once you take a look at the [message] I'm
sure people[would] spend at least a couple of minutes
taking a look at the app.

P11lb aso suggested that notifications may have more
motivational impact if they contained personalized messages
related to one’'s goals and plans before directing you to a
particular component within the app.

Most participants explained that their app use was primarily
determined by the availability of free moments within their
daily routine, despite the usage prompts offered by time-relevant
tools and automated notifications. Availability of free moments
tended to be constrained by lifestyle factors such as work
commitments and/or social commitments that were prioritized
over using POWeR. For example, P3a explains that automated
notificationswould only evoke aresponseif they were delivered
at the right time:

If | was to receive something like [information on
exercise or healthy eating] at 11 am when | was at
work | would quite likely ignoreit and never go back
to it again. But say it came through in the evening
when | was watching TV, things might be different
and | might pay more attention to it.

Thetiming of unavailable momentstended to be more consistent
than the timing of free moments within participants daily
routines. For example, P10b explained that she was nearly
always unable to use the app during the day because she was
busy with lectures, exams, and revision. However, her routine
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varied asto whether she had free moments during the mornings,
evenings, and weekend. Access to POWeR Tracker had the
strongest effect on P1a, who also discussed how app use changed
after a shift in daily routine (see Figure 5). During the first 2
weeks of the study, Pla was living at home with family while
on summer vacation. He described using the app fairly
infrequently and typically later in the evenings because he did
not have a strict daily routine and also had limited control over
meal choices:

It wasjust over summer so | wasn't really waking up
that early. | guessif | had a 9-to-5 job then | would
have used it in the mornings as well, but 1 wasn't
waking up till about 11 or 12 because I’ m off every
day, by the time | had walked the dogs and done a
few other things | guess| was going on the app then.

Morrison et al

After returning to university and living in student
accommodation, Pla reported using the app earlier in the day
to take advantage of free Wi-Fi on campus as well as in the
early hours of the morning while out with friends. Pla aso
expressed agreater need for the app when living independently:

| might start using it a bit more, because when | am
at home obviously you have all your comforts...like
bad foods that you shouldn’t eat loads of biscuits
around and stuff and so | was probably a little bit
worse back home than | would be at university so |
think maybe when | go shopping and stuff [now]...I"lI
have a quick look at the red, green, and yellow foods
and simply won't buy the things so | don’t have the

temptation.

Figure 4. Average duration of participants app use (minutes) by time of day for the first and second week of app access.
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Discussion

Principal Findings

Previous research has highlighted the benefits of stand-alone
app-based interventions on individuals' awareness of their esting
behaviors and physical activity levels [15,16,42,45,46]. The
current study adds to this literature by demonstrating that
provision of ahybrid Web- and app-based weight management
intervention can encourage greater goal awareness than
provision of a Web-based intervention alone. Overdl,
participants awareness of both their eating and physical activity
goals was greater during the weeks when the POWeR Tracker
app was available. Qualitative data indicated that this effect
appeared to be stronger for participants who valued the
opportunity to access both Web- and app-based content as
compared to participants who preferred to use the app
exclusively. Usage data indicated that this effect also appeared
to be stronger for participants who spent longer using the app
and longer using the website during weeks when the app was
not available. Accessto the POWeR Tracker app was associ ated
with improvement in participants motivation, self-efficacy,
and achievement of eating goals, but not physical activity goals.
It is unsurprising that the POWeR Tracker app had greater
impact on participants engagement with their eating goalsthan
physical activity goals given that the Web-based POWeR
intervention places greater emphasis on changing day-to-day
dietary routines. Thereisaso growing evidencethat individuals
can struggle to pursue multiple goals and plans concurrently
[64].

In-line with previous research [24,50,65], the POWeR Tracker
app was viewed by most participants as a convenient means of
accessing desired information and tools on-the-go as needed.
However, the perceived convenience of POWeR Tracker did
not necessarily deter participants from continuing to use the
Web-based POWeR intervention, nor was it necessarily
associated with regular use of the app and stronger effects of
app access on self-reported goal engagement. Participants spent
similar amounts of time using the POWeR website during the
weeks when the app was and was not available indicating that
the POWeR Tracker was used as a supplement, rather than
replacement, for the Web-based intervention. Previous
examinations of hybrid interventions designed to promote
self-monitoring of behavior have reported that app-based
delivery was associated with better adherenceto self-monitoring
compared to Web-based formats [17,44]. Unlike the
interventions provided by Carter et a [17] and Kirwan et al
[44], self-monitoring was not the only technique promoted by
the POWEeR intervention. Comparison of findings from these
different types of intervention suggest that apps may be
associated with greater usage when they are used to facilitate
one specific, repetitive daily behavior, such asdiary completion
or step logging.

Participants in this study varied in their use of and preference
for theinformational versus self-monitoring components of the
POWeR Tracker app. Although most participants did use
POWeR Tracker to accessinformational content (eg, food lists),
fewer used the app to track progress toward their goals or
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complete food/physical activity diaries. Reasons cited for not
using the tracking tools were the hassle of manual data entry
and lack of personalized feedback. This contrasts with previous
research revealing positive usage and views of app-based
self-monitoring interventions [16,17,44], but does confirm
findings from qualitative exploratory work suggesting that
potential users of health apps are not always receptive to
app-based self-monitoring [51,53]. As discussed earlier,
self-monitoring istypically the sole behavioral target of studies
that report positive usage and views of app-based delivery. It
could be that these sorts of studies attract individuals who are
already comfortable with self-monitoring their behavior and
find it easier to integrate within their daily routines. It is also
possiblethat the requirement for participantsin the current study
to complete daily measures via their mobile phones negated
their perceived need for additional self-monitoring. Completion
of the study measures accounted for the bulk of participants
usage of the POWeR Tracker app, with many participants
commenting that answering daily measures was a useful
motivational tool.

Participants' use of POWeR Tracker was not random and
appeared to be triggered by 3 types of events: (1) relevance of
app-based tools at particular times of day, (2) availability to
respond or interact with the app, and (3) receipt of automated
notifications. The impact of users’ availability to interact with
the app and take advantage of free moments echoes reports that
ability to integrate app use into one's daily routine is an
important potential facilitator and/or barrier to intervention
usage[16,24,32,46]. There were no indicationsfrom participants
inthis study that automated reminder notifications from the app
were perceived as annoying, a risk that has been highlighted
previously [42]. This may be because the timing and receipt of
all POWeR Tracker notifications were fully controlled by the
participant, following guidelines suggested by Dennison et al
[51].

Implications and Future Research

The findings from this study offer several implications for the
future delivery of app-based health interventions. First, advances
in mobile technology do not necessarily render Web-based
interventions redundant. Combining app- and Web-based
delivery in this study improved participants self-reported
engagement with their weight management goals suggesting
that multicomponent, hybrid interventions may have the
potential to enhance digital health promotion. Further research
is needed to compare multicomponent, hybrid interventions to
app-only interventions. This study al so suggests that the benefit
offered by app-based delivery in terms of convenience, does
not necessarily correlate with usage or effect on outcomes, nor
does it necessarily dissuade users from aso engaging with
Web-based interventions. That said, POWeR Tracker did not
provide acomplete duplication of the content and functionality
offered by the Web-based intervention. Further research is
necessary to examine whether the same usage patterns are
observed when app-based components are equivalent to
Web-based components.

Second, apps may be particularly well suited to the delivery of
specific intervention components that are relevant on-the-go
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and that can be accessed quickly during free moments. In the
current study, app-based accessto select informational content
(eg, food lists) was viewed as particularly useful, whereas views
of app-based self-monitoring were mixed. To date, considerable
attention has been paid to whether existing, often commercial,
apps provide theory and evidence-based BCTs [66-71]. An
additional empirical question is whether particular BCTs are
more or less suited to delivery using different digital formats
(eg, app vs Web). For example, can all types of behavior change
toolsand techniques (eg, goal setting, cognitive behavior therapy
approaches) feasibly be delivered via small mobile phone
screens that may typically be accessed for only minutes at a
time sporadically throughout the day? Are individuals willing
to use their mobile phonesfor extended periods of timeto access
detailed intervention content? Does the future of app-based
intervention lie as a supplemental component that deliversonly
the content that is useful and convenient to access on-the-go or
as stand-aloneinterventions, or doesthis depend on factors such
asthetarget behavior or intervention complexity? These are all
guestionsthat need to be addressed by future empirical research.

Third, this study points to the value of using a mixed-methods
approach to understand how individual s use and view app-based
delivery of health behavior change interventions. Analysis of
only the qualitative data may have overemphasized the
importance of participants' preferences for app-based delivery
of intervention content. On the other hand, analysis of only the
guantitative datawould not have provided explanationsfor why
the provision of a supplementary app had a greater impact for
some participants compared to others. Furthermore, adopting
an individualized approach enabled us to uncover differences
in how participants reacted to and used the different behavior
change tools provided by the POWeR Tracker app and whether
these differences were related to the effect of app access on
intervention outcomes. These insights will help us to improve
the design of emerging app-based interventions by ensuring
that they provide arange of different tools and techniques that
have the potential to attract and retain a wider range of and/or
higher numbers of engaged users. These insights also provide
the warning that participants preferences for intervention
delivery (ie, apps are more convenient) may not necessarily
match what actually leadsto better outcomes (ie, combined use
of website and app).

Building a detailed understanding of when and for what reasons
individuals choose to use health appsis necessary to inform the
development of intelligent systems that harness the phone's
contextual sensor data to deliver real-time content or prompts
at relevant and convenient moments. Adequate understanding
of how and why users interact with app-based interventions on
a day-to-day basis can aso help to customize the design of
interfaces that (1) enable users to easily access regularly used
components of the app and (2) efficiently interact with
components in a way that fits their actua often intermittent
usage, rather than the regular usage researchers and/or
programmers may intend [24,65]. Such intelligent and
customized systems have the potential to both encourage and
sustain usage of health-related apps.
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Limitations

A number of limitations to this study should be noted. First,
this study did not use an app- or Web-only control group or a
true no-intervention control group. Therefore, no definitive
conclusions can be drawn regarding the comparative impact of
a stand-alone app versus Web-based delivery. We also cannot
rule out the role of measurement effects. As previously
discussed, the daily study measures were perceived by
participants as an intervention tool that offered useful
motivational benefits. Findings from this study are based on a
small, predominantly young, and highly educated sample
limiting generalizability and statistical power. Additiona studies
with larger and more diverse samples are required to confirm
and replicate the findings observed in this study. Ceiling effects
may have limited the potential impact of access to the POWeR
Tracker app on certain individual’s goa engagement,
particularly goal awareness. Indeed, the participant who showed
the strongest intervention effect (P1la) also had the lowest
baseline values on day 1. All participants were motivated to
learn about adopting a healthier lifestyle and some fell within
the upper end of the healthy BMI range. It is unclear whether
clinically overweight/obese individuals would interact with
POWeR Tracker in the same way or whether providing access
to the POWeR Tracker app would have the samelevel of impact
on goal engagement.

It isalso possiblethat participants' usage of both the Web-based
POWEeR intervention and POWeR Tracker app was confounded
by aspects of the study design. For example, usage of the app
during the evening may have been encouraged by the obligation
to complete the daily study measures after 5 pm. It is also
possible that the financial incentives offered for participation
and the perceived obligation to prepare for the weekly telephone
interviews may have led some participants in this study to use
the Web-based intervention and app more regularly or in
different ways than they otherwise might have. However, the
fact that some participants did not use the website at al and/or
used the app very infrequently indicates that this was not a
concern for all participants. Additionally, there were a number
of technical issues with the app software that limited how well
we could explore participants use and perceptions of the
automated notifications provided by POWeR Tracker. The
findings and implications regarding how participantsinteracted
with a supplementary app-based tool provided alongside a
Web-based intervention may also be specific to the domain of
weight management.

Finally, this study measured the impact of providing access to
POWeR Tracker on engagement with specific eating- and
physical activity-related goals, but did not examine impact on
dietary consumption or total physical activity level. Thus, we
cannot know whether participants’ increased awareness of their
eating and physical activity goalstrandated into healthier dietary
choices or increased activity levels. It isaso not clear whether
improving participants’ experience of app-based interventions
can actually lead to increased usage. For example, ratings of
perceived usefulness and ease of use were not strongly
associated with increased use of an app-based step logging tool
[44].
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Additional mixed-methods studies are needed to further examine
both usage of and impact on behavioral change of providing
supplemental app-based interventions in the longer term (ie,
beyond 4 weeks). For example, does usage continue over the
longer term and, if so, do and how do patterns of usage change?
What factorsinfluence long-term usage of health apps?Isthere
any association between a positive user experience and
subsequent usage of health apps? Can exposure to health apps
facilitate long-term maintenance of health behavior change?

Conclusions

Findings from this study suggest that supplementing a
Web-based weight management intervention with an app-based
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tool has the potential to improve individuals motivation for
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health-related goals.
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Abstract

Background: Computer-assisted decision support is an emerging modality to assist patients with type 2 diabetes mellitus
(T2DM) ininsulin self-titration (ie, self-adjusting insulin dose according to daily blood glucose levels). Computer-assisted insulin
self-titration systems mainly focus on helping patients overcome barriers rel ated to the cognitive components of insulin titration.
Yet other (eg, psychological or physical) barriers could still impede effective use of such systems.

Objective: Our primary aim was to identify experiences with and barriersto self-monitoring of blood glucose, insulin injection,
and insulin titration among patients with T2DM. Our research team devel oped a computer-assisted insulin self-titration system,
called PANDIT. The secondary aim of this study wasto evaluate patients’ perceptions of computer-assisted insulin self-titration.
We included patients who used PANDIT in a4-week pilot study aswell as patients who had never used such a system.

Methods: In-depth, semi-structured interviewswere conducted individually with patients on insulin therapy who were randomly
recruited from auniversity hospital and surrounding general practicesin the Netherlands. Theinterviewsweretranscribed verbatim
and analyzed qualitatively. To classify thetextual remarks, we created acodebook during the analysis, in abottom-up and iterative
fashion. To support examination of the final coded data, we used three theories from the field of health psychology and the
integrated model of user satisfaction and technology acceptance by Wixom and Todd.

Results: When starting insulin therapy, some patients feared a lifelong commitment to insulin therapy and disease progression.
Also, many barriers arose when implementing insulin therapy (eg, some patients were embarrassed to inject insulin in public).
Furthermore, patients had difficulties increasing the insulin dose because they fear hypoglycemia, they associate higher insulin
doses with disease progression, and some were ignorant of treatment targets. Patients who never used a computer-assisted insulin
self-titration system felt they had enough knowledge to know when their insulin should be adjusted, but still believed that the
system advice would be useful to confirm their reasoning. Furthermore, the time and effort saved with automated insulin advice
was considered an advantage. Patients who had used PANDIT found the system useful if their glycemic regulation improved.
Nevertheless, for some patients, the absence of personal contact with their caregiver was a drawback. While guidelines state that
adjustment of basal insulin dose based on fasting plasma glucose values is sufficient, both patients who had and those who had
not used PANDIT felt that such a system should take more patient data into consideration, such as lifestyle and diet factors.
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Conclusions: Patients encounter multiple obstacles when implementing insulin therapy. Computer-assisted insulin self-titration
can increase patient awareness of treatment targets and increase their confidence in self-adjusting the insulin dose. Nevertheless,
some barriers may still exist when using computer-assisted titration systems and these systems could also introduce new barriers.

(J Med Internet Res 2014;16(10):€235) doi:10.2196/jmir.3198

KEYWORDS

Type 2 diabetes mellitus; clinical decision support systems; patient acceptance of health care

Introduction

The rising incidence of type 2 diabetes mellitus (T2DM) is a
major public heath concern and financial burden [1].
Complications associated with this disease can be reduced by
lowering blood glucose levels to near normal values with diet,
oral glucose lowering treatment, and/or insulin therapy. For
many patients, diet and oral glucose lowering treatment are
insufficient to maintain good glycemic control in the long term.
The progressive deterioration of the beta-cell function
necessitates the addition of insulin to their existing treatment.
Many clinical trials have shown that good glycemic control can
be achieved in the majority of patients on insulin therapy [2].
International guidelinesrecommend aglycemic target of HbAlc
(glycated hemoglobin) <7% (53 mmol/mol) to reduce
diabetes-related complications [3,4]. In the United Kingdom
and in the United States, only 59% and 47% of patients with
T2DM achieve HbA1c values of 7.4% and 6-8% [5,6]. The
glycemic target isa so not achieved in most patientswith T2DM
in the Netherlands [7].

Insulin therapy requires frequent self-monitoring of blood
glucose (SMBG), that is, observing and recording daily blood
glucose levels over time to facilitate accordant adjustment of
the insulin dose, called insulin titration [8]. While SMBG and
injection of insulin are performed mostly at the patients’ homes
[9], themajority of patientswith T2DM requiring insulin therapy
have their doses titrated by their care providers [10]. Failures
to reach treatment target in clinical practice are partly due to
the fact that patients have difficulties implementing insulin
therapy; a nationwide study in the United States showed that
29% of patientswith T2DM treated with insulin never practiced
SMBG [11]. A systematic review published in 2004 reported
that adherence rates to insulin varied from 62% to 64% in
patients with T2DM in devel oped countries [12]. Furthermore,
evidence suggests that patients remain on low doses of insulin
and that their insulin doses are adjusted insufficiently to achieve
treatment targets [3].

Several studies have shown that self-management is a key
component of effective carefor chronic diseases, suchasT2DM,
leading to improved patient outcomes [13]. If insulin titration
can also be undertaken successfully by patients with T2DM
themselves, this might improve glycemic control. Among
patients with type 1 diabetes mellitus (T1DM), insulin
self-titration is already well-established suggesting that
therapeutic self-management may be similarly beneficial when
applied to patients with T2DM [14].

Computer-assi sted decision support isan emerging modality to
assist patients with chronic diseasesin general and patientswith

http://www.jmir.org/2014/10/e235/

diabetes in the self-management of their disease [15]. Many
existing systems in this area focus on insulin self-titration to
support patientswith TIDM in cal culating the optimal pre-mesl
short-acting insulin dose [16]. Patients with T2DM who become
insulin-dependent start with a basal insulin and thus reguire a
different titration strategy [17]. To date, the mgjority of systems
for patients with T2DM allow patients to enter blood glucose
values in an electronic diary and are complemented by
telemedicine functionalities to receive recommendations from
medical professionals after the glucose readings are assessed
[18,19]. More advanced systems automatically provide insulin
dosing advice through decision support technologies[20]. While
such computer-assisted insulin self-titration systems focus
mainly on helping patients overcome barriers to the cognitive
components of insulin titration, there may be other barriers,
such as psychological or physical barriers, that still impede
effective use of such systems. Furthermore, the use of
computer-assisted systems by patients could induce new barriers
during their self-management.

Many studies have focused on caregivers and patients
resistance to the initiation of insulin therapy [21-23]. Studies
have a so identified barriers to the evaluation of blood glucose
levels [24-27] and to insulin injection [12,28,29]. Yet, to our
knowledge, no study has focused on patients’ experiences with
and barriers to insulin titration. Also, no study has examined
patients' perceptions of computer-assisted insulin self-titration,
investigating the feasibility of these decision support systems
to be implemented in the near future. Our research group
developed a computer-assisted insulin self-titration system for
patients using once daily basa insulin, called the Patient
Assisting Net-based Diabetes Insulin Titration (PANDIT)
system [30]. In this qualitative study, our primary aim was
therefore to identify experiences with and barriers to SMBG,
insulin injection, and insulin titration among patientswith T2DM
using in-depth, semi-structured interviews. These experiences
and barriers to insulin self-management were analyzed using
three theories from the field of health psychology. The
secondary aim of this study was to evaluate the perceptions of
patients who used PANDIT in apilot study as well as patients
who never used such asystem. This second analysis was based
on the integrated model of user satisfaction and technology
acceptance by Wixom and Todd [31].

Methods

Study Participants

Patients with T2DM, aged 18-80 years, who were on insulin
therapy, were considered eligible to participate in this study,
irrespective of their glycemic control. In this study, we aimed
to include 10 participants who had never used a
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computer-assisted insulin self-titration system (Group 1).
Furthermore, 10 patients who were enrolled in a 4-week pilot
involving the use of PANDIT were asked to participate in this
study (Group 2). All participants were randomly recruited from
a 1000-bed university hospital in Amsterdam, and general
practices in and around Amsterdam, the Netherlands.

Description of PANDIT

PANDIT is a Web-based system that provides insulin dosing
advice for patients using once daily basal insulin. Exogenous
basal insulin complements the residual insulin that is supplied
by the pancreas. Basal insulin doses are traditionally titrated
according to fasting plasma glucose (FPG) values[32].

The patient user interface of PANDIT resemblesaglucose diary
in order to facilitate the collection of FPG values. The patient
user interface of PANDIT is displayed in Figure 1. After a
patient has logged in and opened the diary, a one-page screen
is displayed containing five columns that show calendar date,
FPG values, insulin dosing advice as provided by the system,
current dose of insulin used, and remarks. Patients need to access
PANDIT at least once every 3 days to enter recently measured
FPG values and their current insulin dose. Furthermore, they

Figure 1. Screenshot of PANDIT.

Simon et al

have to indicate whether they have experienced symptoms of
hypoglycemic episodes.

A decision support algorithm uses the measured FPG valuesto
determine whether the patient’s FPG is within the target range.
If thisisthe case, the patient is advised to continue the current
insulin dose, otherwise, the system will advise to adjust the
insulin dose. If there is a reason for more intensively guided
treatment, for example, if the patient frequently experiences
hypoglycemic episodes, PANDIT will be automatically blocked
from generating new insulin dosing advice and the care provider
receives a message from PANDIT.

In addition to the decision support algorithm, PANDIT also
incorporates asynchronous telemedicine functionalities. The
telemedicine functionalities allow care providers to provide
insulin dosing advice through the PANDIT interface to their
patients. These telemedicine functionalities are automatically
triggered when the system is blocked from generating advice
as described above, but can also be evoked by care providers
when they think this is necessary. As soon as the patient is
sufficiently stabilized, the care provider can decideto “unblock”
the algorithm, and let PANDIT generate new insulin dosing
advice again.

My profile Contact caregiver Help Feedback Log out
Date Fasting blood glucose | Insulin advice Insulin used Remarks ;
Wednesday 10-08-2011 8,3

Tuesday 09-08-2011 8.1 24
Monday 08-08-2011 8,2 24 24
Sunday 07-08-2011 9,7 22
Saturday 06-08-2011 9,8 22
Friday 05-08-2011 9.4 22 22
Thursday 04-08-2011 10,5 20
Wednesday 03-08-2011 10,6 20
Tuesday 02-08-2011 10,7 20 20

MArnc=sg N4 N2 2N 11 7 19 *

Have you recently, since your last visit to the PANDIT system, experienced symptoms of hypoglycemia? () Yes () No

Save entry
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Data Collection

In-depth, semi-structured interviews were conducted
individually with all participants of the study. One researcher
(ACRS) conducted face-to-faceinterviewswith the participants
of Group 1 to investigate their experiences with and barriersto
SMBG, insulin injection, and insulin titration, as well as their
perceptions of computer-assisted insulin self-titration. The
face-to-face interviews were conducted at the outpatient clinic.

Table 1. List of topicsthat were addressed during the interviews.

Simon et al

Another researcher (WTG) conducted telephoneinterviewswith
the participants of Group 2 specifically focusing on their
experiences with PANDIT. Face-to-face interviews had an
average duration of 60 minutes. Telephone interviews lasted
around 20 minutes. All interviews were audio-taped with oral
consent of the participants. Table 1 lists the topics that were
addressed during the interviews. Open-ended questions with
neutral probes related to each topic were posed and follow-up
guestions were used to elicit more in-depth information.

Topic

Item

Face-to-face interviews (Group 1)

A. Experienceswith and barrierstoinsulin titration

To what extent patients adhere to...(a-c)
How patients feel about...(a-c)
Theideal conditionsto...(a-C)
Difficult conditionsto...(a-c)
B. Perceptions of computer-assisted insulin self-titration
To what extent patients are skillful in using...(ab)
How patients feel about using...(a-c)

Telephone interviews (Group 2)

Experienceswith and barriersto the use of PANDIT b
Positive or negative aspects/functionalities of PANDIT
Missing aspects/functionalities of PANDIT
Feelings about the insulin dosing advice given through PANDIT

(a) performing SMBG?
(b) injection of insulin

(c) titration of insulin

(a) computer
(b) telemedicine

(c) computer-assisted insulin self-titration system

3SMBG: self-monitoring of blood glucose
PPANDIT: Patient Assisting Net-based Diabetes Insulin Titration system

Data Analysis

The interviews were transcribed verbatim and analyzed
qualitatively. In the analysis, we used the MAX QDA software
[33]. For the primary aim, two researchers (ACRS and WTG)
individually extracted all remarks regarding patients
experiences with and barriersto SMBG, insulin injection, and
insulin titration from the face-to-face interviews with Group 1.
For the secondary aim, the two researchers extracted the
perceptions of computer-assisted insulin self-titration addressed
by participants in Group 1 and the experiences with PANDIT
addressed by participantsin Group 2.

Analysis of Experiences With and Barriersto Insulin
Self-M anagement

The analysis of the interview data was based on the steps
described in the handbook of Green et a [34]. To classify the
textual remarks, we created a codebook during the analysis, in
a bottom-up and iterative fashion, following the procedure for
codebook creation described by DeCuir-Gunby et a [35]. The
codes were developed from the data rather than from existing
theories, and we examined the data multiple times and revised
the codebook and the assigned codes if necessary, until there

http://www.jmir.org/2014/10/e235/

were no more changes either to the codebook or the assigned
codes. During the second and later cycles of examination, we
used constructs from three selected theories from the field of
health psychology (Stages of Change Model [36], Theory of
Planned Behavior [37], and Self-Regulatory Theory [38]) to
guide changes to the codebook. However, data was never
“forced” into these theories. If no suitable construct was found,
the original code that was derived from the data was retained.

Figure 2 depicts the process that was followed to match
bottom-up coded remarks to constructs from the three theories
from health psychology. The Stages of Change Model of
Prochaska and DiClemente distinguishesfive stages on theway
to behavioral change, namely precontemplation, contemplation,
preparation, action, and maintenance[24]. The Stages of Change
Model hence was used to appreciate patients readiness to
perform insulin self-management, requiring acknowledgement
of starting insulin therapy or an additional insulin injection
(insulin regime intensification). Among patients situated in the
action stage of the Stages of Change Model, Ajzen’s Theory of
Planned Behavior was used to explore participants’ attitudes
toward a behavior, their perceived behavioral control, and
subjective norms as factors that influence their behavioral
intention [37]. Specifically for experiences with and barriersto
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the task of insulin titration, Leventhal et al’s Self-Regulatory
Theory was used to explore illness representations based on
perceptions of cause, identity, timeline, conseguences, and
controllability of diabetesin terms of prevention and cure [38].
Table 2 givesan overview of al theoretical constructsthat were
used during data analysis. The two coders (ACRS, WTG)
resolved discrepancies through consensus. In case of
disagreement, a third researcher (NP) was consulted. Having a
third party examine the coding choices made by team members
is a technique that has also been used in previous qualitative
studies [39]. The entire final codebook is listed in Multimedia
Appendix 1.

Two researchers (ACRS and WTG) independently categorized
the remarks according to three different topic schemes: (1) the
medical task addressed (SMBG, insulin injection, or insulin
titration), (2) whether the remark concerned a (perceived) barrier
or an experience, and (3) the construct from one of the theories.

Simon et al

When participants reported that an action was not performed,
not performed in atimely fashion, or not performed correctly,
thereported cause of this circumstance was classified asabarrier
to performing the action. We distinguished two types of barriers:
barriers that were reported by participants themselves, and
barriers that were induced from participants’ remarks by the
researchers. To this end, an experienced diabetes physician
(ACRYS) verified whether patient reported behavior wasin line
with common recommendationsin the field of diabetes, and if
this was not the case, the cause of this circumstance was
classified asan induced barrier. For example, if patientsreported
that they did not see advantages of glucose-lowering actions
for blood glucose levels that were evidently too high, this was
classified as an induced barrier caused by alack of knowledge
of the long-term risks of diabetes or of treatment targets. All
patient experiences were classified as“ positive” or “negative’,
depending on the feelings reported by the participant in question.

Figure 2. Flowchart of matching bottom-up coded remarks to constructs from theoretical frameworks.

Analysis of remark

Use of construct from
Theary of Planned
Behavior, Self-
Regulatory Theory, or
both

Mo

!

Remark concerns
behavioral change?*

Remark specifically
about insulin titration?

Use of construct from
Stages of Change model

Patient in
contemplation stage
and reason stated

Use of construct from
Theary of Planned
Behavior

l4—————— VYes

*(therapy initiation or
ragime intensification)
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Table 2. Overview of theoretical constructs used in data analysis.

Simon et al

Theory Focus Constructs Description®
Stages of Individual’smotiva-  Stages Precontemplation Not yet acknowledging that thereis aproblem behavior that
Change Model  tion and readiness to needs to be changed
36 change a behavior
[36] g ! Contemplation Acknowledging that there is a problem but not yet ready or
sure of wanting to make a change
Preparation Getting ready to change
Action Changing behavior
Maintenance Maintaining the behavior change
Self-Regulatory  Individua’s cognitive Ilinessrepresentae Cause of illness Perceived causes of an illness
Theory [38] representations of tion
thei t health
Setus b o I ess Identity with theill-  Name or label of anillness
representation ness
Consequences Anticipated and experienced consequences of an illness
Timeline Perception of progress and duration of an illness
Controllability Perception of amenability to control or cure an illness
Theory of Relations between an  Factors Attitudetoward behav-  Positive or negative feelings about performing a behavior
Planned Behav- individual's beliefs, ior
ior [3 attitudes, intentions, _ . . Co
for [37] Ituces, | \ Subjective norm Perception of whether people important to the individual
behavior and per- hink the behavior should b formed
ceived control over think the behavior should be perform
that behavior Perceived behavioral  Perception of the difficulty of performing a behavior
control
Integrated mod- Causal chainfromkey Factors Completeness Degree to which the system provides all necessary informa-
e of User Satis-  characteristics of sys- tion
faction and tem design to beliefs A Perception that the inf .
Technology Ac-  and expectations ccuracy ception that the information is correct
ceptance[31]  about outcomes that Format Perception of how well the information is presented
ultimately determine
usage Currency Perception of the degree to which the information is up to
date
Reliability Dependability of system operation
Flexibility Way the system adapts to changing demands of the patient
Integration Way the system allows data to be integrated from various
sources
Accessibility Ease with which information can be accessed from the sys-
tem
Timeliness Degree to which the system offers timely responsesto re-

guests for information or action

8 n the context of our study, theterm “behavior” in this column can beinterpreted as either (1) performing self-monitoring of blood glucose, (2) injecting

insulin, or (3) titrating insulin.

Analysis of Perceptions of and Experiences With
Computer-Assisted Insulin Self-Titration

The perceptions of computer-assisted insulin self-titration that
emerged from the face-to-face and telephone interviews were
similarly coded bottom-up to eventually develop a codebook.
Heretoo, if consensus could not be reached, a third researcher
(NP) was consulted. To support examination of the final coded
data of Group 2, two researchers matched each code to a
construct from the integrated model of technology acceptance
and user satisfaction constructed by Wixom and Todd [31]. This
model provides a mechanism for understanding how system
and information characteristics influence intended usage. It
proposes that system characteristics (reliability, flexibility,
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integration, accessibility, and timeliness) and information
characteristics (completeness, accuracy, format, and currency)
influence system and information quality, respectively.
Following a causal chain, system and information quality
influence object-based attitudes toward the system that can
shape behavioral beliefs of usefulness, ease of use, and,
ultimately, system usage. For example, if acomputer system is
hard to access, this will negatively influence its perceived
usefulness and users may decide to use other systems of
information sources instead. Table 2 (bottom row) lists the
theoretical constructs from this model. The final coded data of
Group 1 were not matched to constructs of a model as these
patientswere never presented with the computer-assisted insulin
self-titration system.
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Results

Participants

To recruit the 10 participants who had never used a
computer-assisted insulin self-titration system, 12 patientswere
invited. All 10 patients who participated in the pilot study with

Table 3. Baseline characteristics of study participants by group.

Simon et al

PANDIT agreed to take part in this study. Participant
characteristics are displayed in Table 3. In the following
sections, we first describe the experiences with and barriers to
insulin  self-management categorized by medical task.
Subsequently, we describe patients’ perceptions of, and
experiences with, computer-assisted insulin self-titration per
patient group.

Characteristic Group 1 Group 2
(n=10) (n=10)
Demographic characteristics
Age (years), mean (SD) 53.9(7.7) 56.9 (8.9)
Male sex, n (%) 6 (60%) 6 (60%)
Education level &, n (%)
Low education level 3 (30%) 2 (20%)
Middle education level 4 (40%) 4 (40%)
High education level 3 (30%) 4 (40%)
Diabetes characteristics
Diabetes duration since diagnosis (years), median (min-max) 8.0 (2.0-25.0) 7.0(1.0-23.0)
Duration of insulin use (years), median (min-max) 3.0(0.3-15.0) 1.0(0.0-3.0)
Insulin regimen
Basa, n (%) 7 (70%) 10 (100%)
Multiple daily, n (%) 3(30%) 0 (0%)
HbA 1c, mean (SD) 7.2(0.7) 8.4 (6.3)

3 _ow education level: primary school or none; Middle education level: vocational or other secondary school; High education level: university or

vocational postsecondary school.

Experiences With and Barriersto Insulin
Sdlf-M anagement

In total, the face-to-face interviews yielded 77 unique remarks
regarding experiences with and barriers to insulin
self-management (Multimedia Appendix 1). A total of 25
remarkswere categorized asbarriers, of which six wereinduced
by the diabetes physician. Most barriers concerned the task of
insulin titration. For three remarks, no suitable construct was
found, for which we added one new construct: “fit between
medical commitment and daily routine”, implicating the impact
of a patient’s daily activities on the performance of a medical
task. To define patients' attitudes more specifically, we added
three child-constructs under the construct “attitude towards
behavior” (Theory of Planned Behavior), namely “perceived
usefulness’, “physical impact”, and “effect on daily life”. We
also added one child-construct under the construct “ perceived
behavior control” (Theory of Planned Behavior), namely
“perceived cognitive load”, implicating the emotiona or
cognitive burden of the medical task. No remarks concerned
the constructs “cause of illness’ or “identity with the illness’
(Self-Regulatory Theory), or “preparation” (Stages of Change
Model).

http://www.jmir.org/2014/10/e235/
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Insulin Therapy Initiation and Insulin Regime
I ntensification

Five remarks were made about insulin therapy initiation or
insulin regime intensification (ie, adding abolusinsulin before
ameal). Most patients reported having areluctance to using an
injectable drug due to fear of alifelong commitment to insulin
therapy or fear of disease progression (“ contemplation stage”,
Stages of Change Modél).

| just can't stand the injection. If it would be once a
day, it would be fine. But | had to inject twice a day.
...Two times is really the maximum for me. They
proposed to me to inject three times, but | said no. |
don't want that. | couldn’'t do it. [Female, age 46,
Group 1, participant 7]
There were also patients who experienced positively that
initiating insulin therapy was effectivein lowering blood glucose
values.

Self-Monitoring of Blood Glucose

A total of 13 remarks were made about SMBG. Many patients
reported that the performance of measurement of blood glucose
was accompanied by feelings of pain or tenderness in the
fingertips (“physical impact”, child construct of “attitude
towards behavior”, Theory of Planned Behavior). However,
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these patients reported that, despite the pain, they still performed
the measurements.

I dill think finger pricks are a disaster. It just
hurts....I have tried different lancets but all of them
hurt. ...OK, | haveto, | have to, but till | don't like
those horrible nasty pricks. [Female, age 60, Group
1, participant 1]
Some patients indicated that the painful fedlings were
outweighed by the usefulness of SMBG to detect aberrant blood
glucose values and to become acquainted with the effects of
daily activities and insulin on blood glucose values.

| used to measure 4-6 times a day. At a certain point
you get acquainted with hypoglycemia and learn to
sense a hypoglycemic event coming up. ... After ayear
I knew how much | food had to eat and insulin | had
toinject to prevent a hypoglycemic event. [Male, age
40, Group 1, participant 4]

However, these patients no longer perceived these frequent
SMBG as useful when their blood glucose became better
controlled and thus were mostly within the target range.

Insulin Injection

A total of 31 remarkswere made about insulin injection. Many
patients on insulin therapy mentioned injection pain and site
reactions localized on the skin, such as bruises and swellings,
as a drawback of insulin therapy (“physical impact”, child
construct “attitude towards behavior”, Theory of Planned
Behavior). Nevertheless, the physical impact of insulininjections
did not necessarily withhold patients from compliant use of
insulin therapy.

| inject the rapid-acting insulin in my abdomen and
| don't likeit. | also have bruises on my abdomen and
it'smore painful and more sensitive. ... Thiswouldn’'t
stop me from injecting, but | do avoid the injection
sitefor some daysto giveit timeto recover. [Female,
age 59, Group 1, participant 3]

Another negative feeling toward insulin injection that many
patients elaborated on was that the commitment to insulin
therapy negatively affected their daily personal or socia life
(“effect on daily life", child construct “attitude towards
behavior”, Theory of Planned Behavior).

If someone asks: do you want to join us? ...| can't,
because | did not bring a sandwich ...Or if someone
proposes at 5 PM to go to the café and have dinner,
| also can't because | did not bring my injection kit.
| always have to carefully consider bringing
something or not. [Female, age 60, Group 1,
participant 1]
Also, severa patients mentioned they felt ashamed to inject
their insulin in public. Whereas most sought privacy in the
restroom to attend their medical needs, others avoided social
occasions (“ subjective norm”, Theory of Planned Behavior).

If I'm with other people, | didlike injecting. In my
personal environment, my wife is the only one who
knows [of my disease]. ...| don't feel the necessity to
tell others. If | have to inject in public, | retreat. |
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haveto say | avoid thiskind of situation. | don’t often
go to family parties and such things. [Male, age 40,
Group 1, participant 4]

Rapid-acting insulin should be administered just before ameal,
except when there is a medical reason (eg, delayed gastric
emptying) not to do so. However, some participants reported
deviating from thisadvice. Onefound it intuitively morelogical
to inject insulin after the meal (“attitude towards behavior”,
Theory of Planned Behavior). Another patient initially injected
hisinsulin before ameal but once experienced a hypoglycemic
event when dinner in arestaurant was served | ater than expected
and he had already injected the insulin. Hereafter, he switched
to injecting his insulin after the meal. Difficulties with
estimating how much onewould eat were also named asareason
for deviation (“perceived behavioral control”, Theory of Planned
Behavior).

Insulin Titration

A total of 30 remarks were made about insulin titration. In
particular, increasing the insulin dose was considered a
drawback. Patients said that in the short term, increasing the
insulin dose led to a fear of developing hypoglycemia
(“consequences’, Self-Regulatory Theory). In the long term,
they feared that increasing theinsulin dose would lead to disease
progression or atransition to a multiple daily insulin regimen
(“timeline”, Self-Regulatory Theory).

They said increase [your insulin dose] to 18 [insulin

units], increase to 24. Then | thought: it's getting

worse. Am | getting sicker? ...l didn’'t know this was

normal in the initial phase. ...It takes some time

before you realize how it works. [Male, age 54, Group

1, participant 2]
One patient incorrectly perceived that high doses of insulin
might interact with other medication (“perceived behavioral
control”, Theory of Planned Behavior). Another patient also
indicated being reluctant to increase the insulin dose as this
would reduce insight in the remaining function of the pancreas
(“controllability”, Self-Regulatory Theory).

If you inject more insulin if your blood sugar is too
high, you end up in a situation where you're
dependent on [exogenous| insulin. Say you have a
steady lifestyle and a fixed insulin dose. ...If your
[blood glucose] values decrease, it could mean that
the Idets of Langerhans function better. If you
constantly switch insulin doses, you can’t seeif you're
doing better. [Male, age 40, Group 1, participant 9]

With regard to self-adjustment of insulin dose, many patients
reported that they found it difficult to choose a correct insulin
dose. Some patients were not aware of correct glucose targets.
Consequently, patients continued their insulin dose when they
actually should haveincreased it, or even decreased their insulin
dose when they actually should have continued it.

If my blood glucose value is near 10 or 10.2
[mmol/L], I’'mnot very alarmed. ...If it would be near
15[mmol/L], | could call [my diabetesnursg]. ...Until
10 point something it does not bother me. [Male, age
54, Group 1, participant 2]
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Also, some patients felt that they were unable to control their
blood glucose values due to the large number of external,
disturbing factors such asirregular working hours, poor deeping,
and influenza episodes. They would typically consider the
evolution of their blood glucose values as unpredictable and
varying for no apparent reason (“controllability”,
Self-Regulatory Theory).

Other Barriers

Patients indicated that the obligation to use insulin on top of
other therapies increased the mental burden of disease
management (“perceived cognitive load”, child construct of
“perceived behavior control”, Theory of Planned Behavior).
Therefore, these patients preferred to limit the frequency of
performing any medical procedure to a minimum.

| prefer to perform as few medical procedures as
possible. | already take medication because my
thyroid was removed, that's why |'ve become
overweight and that’s how | got diabetes. Therefore,
| try to limit everything to a minimum. Everybody
prefersto be healthy and without needs. [Female, age
59, Group 1, participant 3]

Furthermore, daily activities and irregular working hours were
named as barriers to integrate SMBG and insulin injection in
their daily routine (“fit between medical commitment and daily
routine”, added construct). As a result, these tasks were often
forgotten or delayed.

Per ceptions of and Experiences With
Computer-Assisted Insulin Self-Titration

Thetelephone interviews and face-to-face interviews yielded a
total of 20 and 18 remarks respectively regarding perceptions
of computer-assisted insulin self-titration. The final coded data
of Group 1 were not matched to constructs of a model. These
patients mainly discussed whether they found it useful and/or
efficient and whether they could trust the system. With regard
to Group 2, remarks regarding functionalitiesthat were missing
in PANDIT were assigned to an added construct to the
Theoretical Integration of User Satisfaction and Technology
Acceptance: “missing functionalities’. Furthermore, for three
remarks, we added two other constructs: “ perceived usefulness’,
implicating the degree to which a person believes that his or
her diabetes would benefit from the use of a computer-assisted
insulin self-titration system; and “attitude towards behavior”,
implicating the positive or negative feelings about performing
computer-assisted insulin  self-titration. The constructs
“accuracy”, “currency”, “reliability”, “integration”, and
“timeliness’ were not applicable.

Patientswho had never used acomputer-assisted insulin-titration
system (Group 1) and who expected acomputer-assisted insulin
self-titration system to be useful felt they had enough knowledge
to know when their insulin should be adjusted, but till believed
that the system advice would be useful asit could confirm their
reasoning.

When patients were asked how they would feel about receiving
insulin dosing advice at home, almost all appreciated that it
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could savetime and effort in comparison to face-to-face contacts
and telephone calls with their caregiver.

It could save me time. Sometimes you have to wait
here[inthe hospital] for quiteawhile. ...Other times
there are telephone appointments but that also
requires waiting if the line is busy. The use of such a
system would save both parties time. If it's easy and
possible[totitratetheinsulin dose] without speaking
to the person | would like that, yes. [Male, age 54,
Group 1, participant 2]

The main reason for patients who had used PANDIT in apilot
study (Group 2) to find PANDIT useful was that using the
system resulted in an evident improvement of their blood
glucose levels (“perceived usefulness’, added construct).

Now that | measure my fasting blood glucose values
[and enter my fasting blood glucose values in the
system], my daily sugar value isaround 6 whereas it
used to beover 10 [ mmol/L]! I’mvery happy with the
system. ...| only feel better. [Female, age 47, Group
2, participant 11]
Furthermore, some of these patients generally appreciated the
ease with which information could be accessed from the system
and the fact that professional guidance was offered through the
system when their medical situation had changed (“ flexibility”).

If 1 have a pain attack or the flu everything gets
disrupted. If | let them[the caregivers] know how the
high or low [blood glucose] value occurred, they can
intervene if necessary. [Male, age 64, Group 2,
participant 18]
Patients of Group 1 who saw no added value of using such a
system typically felt confident to perform insulin titration
themselves, or were content with current diabetes management
practice.

Why would | want to regulate my [basal] insulin? ...I
don't think it's useful for me ...perhaps [it would be
useful for] people who have difficulties with their
diabetes and don't have it for as long as | do.
[Female, age 60, Group 1, participant 1]

Some patients of Group 1 expressed their difficultiesin trusting
insulin dosing advice provided by a computer system, in
particular if insulin dosing advice was solely based on blood
glucose values. Likewise, patients who had used PANDIT ina
pilot study (Group 2) suggested that the system should al so take
into account other factors that could influence blood glucose
level, such as diet and lifestyle (“completeness’).

| think [ computer-assisted insulin self-titration] might
not be realizable, because the system will not know
your exercise rhythm. If | go fishing one day, then |
know what insulin dose I’'m going to administer. But
if 1 suddenly give up fishing and go for a 90-minute
run, | have already entered my data, and they
[caregivers] will not knowthat I' mexercising. [Male,
age 56, Group 1, participant 5]

Currently it's[ the determination of new insulin doses]
only focused on the glucose val ues, but of course other
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influences are nutrition and lifestyle. Would it be
useful to extend the system with information on the
lifestyle and food intake? [male, age 64, Group 2,
participant 18]
Furthermore, patients of Group 2 sometimes missed personal
contact when advice was provided.

| miss the personal contact with the diabetes nurse.
...In August, | started with insulin and every 2 weeks
| called my diabetes nurse. | had personal contact by
telephone, and even came to the hospital a couple of
times, and now things go through email. | find contact
by telephone more enjoyable than by computer.
[female, age 68, Group 2 participant 16]

Discussion

Principal Results

In this study, we identified experiences with and barriers to
SMBG, insulininjection, and insulin titration. Furthermore, we
explored perceptions of computer-assisted insulin self-titration
among patients with T2DM. Some patients who considered
starting with insulin therapy feared a lifelong commitment to
insulin therapy, disease progression, or had ageneral reluctance
to using an injectable drug. Once on insulin therapy, patients
generally experienced it as being effective. Yet, many barriers
can arise when performing insulin injection and insulin titration.
Insulin injection is painful, a burden to daily life, and some
patients considered it embarrassing to inject in public. Also,
some patients administered their rapid-acting insulin incorrectly,
namely after mealtime instead of before. This behavior was
considered more intuitive and provided more control as it is
difficult to predict how much onewill eat. With regard toinsulin
titration, most patients found it difficult to increase the insulin
dose. This was caused by a perceived increased risk of
hypoglycemia, fear of disease progression, and aperceived lack
of control, due to the apprehension that increasing the dose
might cause problems. Also, some patients did not know how
to adjust their insulin, dueto ignorance of treatment targetsand
unpredictable blood glucose levels. Measurement of blood
glucose was considered painful, but this did not withhold them
from doing it. Furthermore, insulin therapy was found difficult
to integrate with other therapies, and difficult to integrate with
daily activities or irregular working hours.

Patients who had never used a computer-assisted insulin
self-titration system felt they had enough knowledge to know
when their insulin should be adjusted, but still believed that
they could usethe system to verify their reasoning. Furthermore,
patients appreciated that receiving insulin dosing advice at their
home could save time and effort. Patients who felt confident in
performing self-titration found such asystem not useful. Patients
who had used PANDIT found the system useful when their
glycemic regulation improved. Patients appreciated the ease
with which information could be accessed from the system. For
some patients, the absence of personal contact with their
caregiver wasadrawback. While guidelines state that adjustment
of basal insulin dose based on fasting plasma glucose valuesis
sufficient [17], both patients who had and those who had not
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used PANDIT felt that such a system should take more patient
datainto consideration, such aslifestyle and diet factors.

Comparison With Prior Work

The first studies that reported on patients experiences with
regard to insulin therapy focused on patients with TADM [40].
However, in the United States, it was estimated that in
1999-2000 almost 30% of peoplewith T2DM weretreated with
insulin [41]. Inlinewith thisincrease, recent qualitative studies
also focused on patients with T2DM, mainly with regard to the
resistance to start insulin therapy [23,42], but also with regard
to adherence to insulin therapy [29]. However, these studies
werelarge-scal e surveys using self-reported questionnaires with
apredefined list of possible reasons for insulin discontinuation
[23,29,42-45]. The predefined list was restricted mostly to
explore patients’ attitudes, either positive or negative, toward
insulin therapy and did not cover for example acknowledgment
of behavioral change. Furthermore, these studies aimed to collect
guantitative information rather than the more “in-depth” and
“explorative” qualitative information. The majority of barriers
that were found in these studies were also dlicited in our study.
Important barriers with regard to insulin therapy that were not
elicited in our study were: a perceived low efficacy of insulin
therapy [23], inadequate explanation of the risks and benefits
of insulin therapy by health care provider [42], a physician
advising against insulin therapy [45], and the belief that glucose
values are under control without insulin therapy [45]. Two
previous studies that explored experiences with diabetes
self-management of patients with T2DM and also applied
in-depth interviews focused on experiences when performing
either diet, exercise, or SMBG [24,27]. These studies did not
takeinto regard insulin therapy. Almost al negative experiences
referring to SMBG were also elicited in our study. One reason
that was not detected in our study causing patients to stop
performing SMBG was patients inference that health
professionals did not consider it important [27]. Nowadays,
another important focus of study are barriers to diabetes
self-management in general among specific patient groupswith
low adherence rates [46,47]. So far, we do not know of any
study that has investigated patients' perceptions with regard to
insulin self-titration or computer-assisted insulin self-titration,
although patients with T2DM increasingly participate in
performing insulin titration [48].

Limitations

A predefined number of 20 patients was included in this study.
We did not systematically recruit patients until saturation was
achieved, decreasing the likelihood that a complete set of
barriers was found. However, the study population consisted
of participants with a broad spectrum of age, sex, and HbA1c
and was recruited from both general practices and a university
hospital. Furthermore, because we had a small number of
participants, we were able to perform interviews thoroughly.
This increased the likelihood of acquiring a complete set of
barriers. Another limitation is the fact that the researchers that
conducted the interviews were involved in the development of
PANDIT. Thismay have provoked socially desirable responses
by the participants. To increase the reliability of our results, all
analyses were separately performed by two researchers. Other
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than in previous studies that had used in-depth interviews to
elicit obstacles to diabetes self-management [24,27], we used
theoretical frameworks for the development of the codebook.
This provided usthe opportunity to position our findingswithin
theexisting body of knowledge. Glaser and Strauss acknowledge
that no researcher can totally disregard previous literature or
theories [49]. However, using a preconceived model may also
have introduced bias or contaminated emerging concepts.

Conclusions

Patients with diabetes on insulin therapy encounter multiple
obstacles when performing self-management behavior. Insulin
injection itself is painful, a daily recurring burden, and can be
embarrassing when performed in the presence of others. Patients
experience difficulties with the timing of injections, and with
integrating insulin therapy with other therapies and daily
activities. Adjustment of insulin dose is a challenge; some
patients are ignorant of treatment targets and find it difficult to
cope with unpredictable blood glucose levels. In particular,
patients have difficulties increasing the insulin dose because
they fear hypoglycemia and because they associate higher
insulin doses with disease progression. Computer-assisted
self-titration can increase patient awareness of treatment targets
and increase their confidencein self-adjusting the insulin dose.
Nevertheless, some barriers may persist when using
computer-assisted insulin self-titration systems, such as
reluctance to increase the insulin dose. Furthermore,
computer-assisted self-titration could also introduce new
barriers. There might be alack of trust in acomputerized insulin
dosing advice that, based on guidelines, is primarily based on
blood glucose values and does not take account of other patient
data, such as lifestyle and diet. Also, for some patients, the
absence of personal contact with their caregiver when advice
is provided can be a drawback.
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Recommendations for Care Practice

For the design and future implementation of computer-assisted
insulin titration systems for patients, we have four
recommendations. First, in order to increase the effectiveness
of the system in lowering glucose values, the caregiver should
verify if the patient is both willing and able to perform SMBG,
insulin injections, and to log into a computer-assisted system
for insulin dosing advice. Second, to increase acceptance of
dosing advice by the system, patients should have the possibility
to increase professional involvement through the system, such
as by telemedicine functionalities that allow easily accessible
consultations with the caregiver. Third, to minimize the burden
on apatient’sdaily life, the frequency of consulting the system
and blood glucose measurements should be decreased once
patients have reached near-normal glucose levels. And finaly,
patients should be motivated to start and continue use of the
computer-assisted system by emphasizing its main advantage:
achieving lower blood glucose values. This should be
emphasized by both the system, for example, by means of a
graphical display of blood sugar values, and the caregiver.

Recommendations for Future Research

We would recommend future research to explore the wishes
and needs of patientsto interact with their caregiver during the
process of insulin titration, in particul ar, what situationstrigger
their need to consult the caregiver and what communication
modalities would be preferred. Following these potential
additional features to the computer-assisted insulin titration
system, such as telemedicine functionalities to increase
patient-provider interaction, future research should investigate
how thiswould affect patient acceptance.
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Abstract

Background: Conventiona cardiac rehabilitation (CR) programs are traditionally based on time-constrained, structured,
group-based programs, usually set in hospitals or leisure centers. Uptake for CR remains poor, despite the ongoing evidence
demonstrating its benefits. Additional alternative forms of CR are needed. An Internet-based approach may offer an aternative
mode of delivering CR that may improve overall uptake. Activate Your Heart (AYH) is a Web-based CR program that has been
designed to support individuals with coronary heart disease (CHD).

Objective:  The aim of this pilot study was to observe the outcome for participants following the AYH program.

Methods: We conducted a prospective observational trial, recruiting low-risk patientswith CHD. Measures of exercise, exercise
capacity, using the Incremental Shuttle Walk Test (ISWT), dietary habits, and psychosocial well-being were conducted by a CR
specialist at baseline and at 8 weeks following the Web-based intervention.

Results:  We recruited 41 participants; 33 completed the program. We documented significant improvements in the ISWT
distance (mean change 49.69 meters, SD 68.8, P<.001), and Quality of Life (QOL) (mean change 0.28, SD 0.4, P<.001). Dietary
habits improved with an increased proportion of patients consuming at least 5 portions of fruit and vegetables per day, (22 [71%)]
to 29 [94%)] P=.01) and an increased proportion of patients consuming at least 2 portions of oily fish per week (14 [45%] to 21
[68%], P=.01). We did not detect changesin anxiety and depression scores or exercise behavior.

Conclusions: We observed important improvements in exercise capacity, QOL, and dietary habits in a group of participants

following aWeb-based CR program. The program may offer an alternative approach to CR. A mobile version has been devel oped
and we need to conduct further trials to establish its value compared to supervised CR.

(J Med Internet Res 2014;16(10):€242) doi:10.2196/jmir.3027

KEYWORDS
Activate Your Heart; coronary heart disease; cardiac rehabilitation; Internet; Web-based

Introduction

Coronary heart disease (CHD) is the world's leading cause of
mortality [1]. Cardiac rehabilitation (CR) has been shown to
reduce cardiac mortality by 26% and the incidence of further
cardiac events [2]. The World Health Organization defines CR
as “activities that favorably influence the underlying cause of

http://www.jmir.org/2014/10/e242/
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the disease and provision of the best possible, physical, mental,
and social conditions, so that patients may, by their own efforts,
resume as normal a place as possible in the community” [3]. It
is characterized by a package of exercise and multidisciplinary
education and secondary prevention advice. However, uptake
for CR remains poor in many countries [4], despite national
targetsfor uptake. Conventional CR programsare based ontime
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constrained, structured, group-based programs, usually set in
hospitals or local leisure centers. A number of barriers for
attending CR have been identified, such as distance to travel,
lack of transport [5], patients' reluctanceto participatein agroup
environment, and time constraints due to work commitments
[6,7]. Service factors such as lack of capacity, afailureto offer
genuine choice of rehabilitation options [8], and poor adoption
of technology within CR [9] have also been highlighted as
factors contributing to poor uptake.

The limited uptake of conventional CR would suggest that
alternative forms of delivering CR need to be developed [10].
Other forms of CR, such as home-based CR, have been tested
against conventional CR programs, with the same success
[11-13]. These programs offer many of the elements of
conventional CR; they are able to provide a program of
prescribed exercise and interdisciplinary education, usually as
a manual. However, only a very small percentage of those
eligible for CR are offered these programs.

There is considerable interest in digital health as a means of
delivering care for individuals with long-term conditions of
which CHD is an important one, delivering a standard
intervention that is not geographically or time restrained. An
increasing proportion of retired people are using the Internet
[14], reflecting the typical rehabilitation population. In the
United Kingdom, 71.9% and 63.7% of males and females aged
between 65-74 years respectively have used the Internet [15].
Interestingly, evidence suggests that the number of people
seeking health care guidance via the Internet is increasing
[16,17].

The use of the Internet allows for greater flexibility as patients
are able to complete their CR program at a place and time that
suits them. It is also capable of reaching a wider audience,
especially those patientsthat livein rural areas[18]. Thisgrowth
inInternet use makesit worthy of consideration for intervention
development. Previous research has identified the benefits of
using Web-based interventions for areas such as weight loss,
smoking, physical activity, and reducing depression and anxiety
in long-term conditions such as diabetes and asthma [19-23].
Studies have highlighted how Web-based interventions can also
help to improve knowledge for patients with chronic health
conditions [24].

There is little literature describing initiatives that are relevant
to patients with CHD. Studies carried out across Europe, the
United States, and Canada have investigated the efficacy of
Web-based interventionsfor those with heart disease. Thelargest
was reported recently in the British Medical Journal [25];
however, it was not a comprehensive rehabilitation program
and recruited participants with abroad range of cardio-vascular
diseases and waslargely inconclusive. An interesting paper [26]
reported on a study from Canada that recruited exclusively
people post primary percutaneous coronary revascularization
(PCI or angioplasty) who were offered a physical activity
intervention that was Web-based. The paper reported a benefit
in the intervention arm not observed in the control arm,
suggesting the potential value of Web-based interventions in
this population. An earlier study [27] randomized patients to
an Internet-based case management trial providing risk factor
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management. The intervention group had an increasein weight
loss compared to the control group, but no additional benefits
were observed in depression scores, minutes of exercise, and
dietary habits, the outcomestraditionally associated with cardiac
rehabilitation. Another small pilot study (n=15) in Canada
compared an online comprehensive CR program with standard
CR [28], which showed positive benefits for patients by
increasing exercise levels and modifying lifestyle behaviors.

There may a so be benefitsto the service, releasing capacity for
CR specialiststo manage more complex patientsin conventional
CR, aswell as providing additional choice for those unwilling
to do standard CR [27].

Over thelast few years, we have devel oped and refined an online
comprehensive CR program, Activate Your Heart (AYH). The
aim of this study was to observe the impact on exercise
performance and health-related quality of life on patients who
completed AYH.

Method

Overview

This was a prospective observational study. Petients were
recruited from those referred to CR at the University Hospitals
of Leicester NHS Trust. Assessments by a CR specialist were
conducted at baseline and after 8 weeks of following AYH. We
recruited patients with CHD having one or more of the
following: percutaneous coronary intervention (PCl) inthelast
3 months, undergone coronary artery bypass graft (CABG) in
the last 3 months, or were medically managed for their CHD.
Toidentify low-risk patients, aprospective threshold of at least
level 7 (420 meters) of the Incremental Shuttle Walking Test
(ISWT) [29] was agreed. Exclusion criteria were unstable
angina, significant anxiety/depression 211 on Hospital Anxiety
Depression Scale (HADS) [30], moderate-severe left ventricular
dysfunction, inability to perform physical activity due to
significant comorbidities, such as severe arthritis, neurol ogical
disorders, psychiatric disorders, and not being computer literate.

Intervention

AYH (Figure 1) is an interactive Web-based CR program that
offers comprehensive secondary prevention education together
with access to CR specialists via a private messaging facility.
It was developed by CR specialists and patients who shaped
and informed the fina product, at the University Hospitals of
Leicester NHS Trust. The program is password protected; each
participant was given their own unique password to access the
AY H program. All participantswere ableto record and monitor
their exercises, and participate with interactive, secondary
prevention advice to promote healthy lifestyle changes and
reduce risk factors for CHD, viathe website (Figure 2).

The AYH program had been structured so as to guide the user
through four stages that each have specific tasks the user needs
to achieve before progressing to the next stage (Figure 3). Tasks
included creating and updating their own short-term goals,
completing knowledge tests on CHD and the risk factors, and
reading specific topics such asgoal setting and making lifestyle
changes. The educational reading material includes videos and
covers topics such as anatomy and physiology of the heart,
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CHD, risk factors for CHD, cardiac tests, and treatments for
CHD (Figure 2).

In Stage 1, participants were asked to do a multiple choice
guestionnaire to establish their knowledge regarding the
principles of exercising safely. A score of 80% was set as a
threshold to ensure understanding of these principles. In Stages
2-4, participants were required to record all their exercisesin
an exercise diary. During Stage 2, participants were advised to
record a cumulative total of 30 minutes of exercise 5 days out
of 7. The intensity of the exercise was based on their
performance on the baseline exercise tests and prescribed at
60-80% of baseline performance. In Stage 3, this was amended
to 30 minutes of continuous exercise. Finadly, in Stage 4,
participants were required to record at least 30 minutes of at
least moderate exercise 5 days out of 7, in order to fulfill the
national requirements for exercise. There is also interactivity
around diet and weight management, stress management, and
smoking cessation, if appropriate. For smokers, acost calculator
was developed that would calculate how much the user had
spent or saved since starting the program. This was delivered
along with advice and support to stop smoking.

Figure 1. Activate Your Heart homepage.

(%) ACTIVATE YOUR HEART
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Other features embedded within the AY H program included a
forum where patients were also able to share views and
experiences with other program users, ablog, and a frequently
asked questions section. The forum was monitored and
moderated, as necessary, by CR specialists. In addition patients
were able to communicate privately with a CR specialist via
the Ask the Expert messaging facility. All queries were
answered by a CR specialist within 48 hours of being posted.

The CR team memberswere provided with individual passwords
to access the administration section of the program; thisallowed
them to view and monitor individual patients’ progressand view
patient login data. If a patient had not logged in for more than
7 days, or were logging in but not progressing, they would be
contacted via email or telephone by the CR speciaists. All
participants attended a follow-up assessment on completion of
the AYH program by a CR specialist.

All data captured on the program were encrypted to safeguard
patient confidentiality.

ABOUT TESTIMONIALS CONTACT

Nursing

Awirds
2013

Press Esc to exit Full Screen mode

Reduce your Risk Factors

Learn about the key risk factors that
affect the heart and how to manage
them
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professional

The great advantage of the Activate Your
Heart programme was that I could get on
with my working life as normal

Phil Caldwell, aged 53
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Figure 3. Part of the dashboard showing what tasks need to be completed in stage 2.
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Outcomes

Overview

The outcome measures employed were the Hospital Anxiety
and Depression Scale (HADS), the MacNew Quality of Life
(QOL) questionnaire [31], the ISWT, smoking status, diet
(consumption of fruit and vegetables/day and oily fish/week),
weight, Body Mass Index (BMI), and number of patients
exercising for 30 minutes, 5 days per week. Basdline
measurements were taken 4-6 weeks post discharge from
hospital. These measurements were then repeated following
completion of the AYH program.

Hospital Anxiety and Depression Scale

The HADS is a validated measure of anxiety and depression
[32]. It consists of 14 statements, 7 for anxiety and 7 for
depression. Each statement is rated on a Likert scale ranging
from 0-3. A total score of 8-10is classed as mild depression or
anxiety, 11-14 as moderate depression or anxiety, and =15
severe depression or anxiety.

MacNew Quality of Life Questionnaire

The MacNew comprises 27 questions, which are divided into
3 domains: emotional, physical, and social. Each question is
based on a score between 1 and 7, with lower scores
corresponding to impaired QOL. This questionnaire has been
reported to be both a valid and reliable measure for this
population [33].

Incremental Shuttle Walking Test

The ISWT isastandardized field exercise test, which has shown
to beboth avalid and reliabletest for Ng exercise capacity
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and has been previously reported in trials of CR [34,35].
Participants are required to walk up and down a 10-meter course
at a pace increasing at 1-minute intervals. The test consists of
12 levels, with 1020 meters as the maximum that can be
achieved. All participantswere monitored using cardiac portable
telemetry during the test. Healthy reference values have been
recently described [36].

Statistical Analysis

All data were analyzed using PASW Statistics for Windows,
Version 18.0. For normaly distributed data, parametric tests
were carried out. Within-group changes after the AYH program
inHADS scores, ISWT distance and MacNew scores, BMI and
weight were analyzed using a paired t test. Changes in
proportions after using the AYH program (eg, percentage of
patients exercising for at least 30 minutes, 5 times per week;
percentage of patients eating at least 2 portions of oily fish per
week; percentage of patients eating at least 5 portions fruit and
vegetables per day; and smoking status) were assessed using
the non-parametric, paired samples McNemar’stest, asthe data
were categorical/binary. A P value of P<.05 was reported as
significant. Effect size was calculated as a mean change
(pre-post) divided by the standard deviation of the change. The
magnitude of change can be assessed against the following
criteria small, 0.2 to 0.5; moderate, 0.5 to 0.8; and large, >0.8
[37]. No formal power calculations were used as this was an
observationa study to assess uptake and collect dataon clinical
effectiveness.

Ethics

The study was approved by Leicestershire, Northamptonshire
and Rutland Research Ethics Committee 2 (approval No.
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07/Q2501/114) (1D No. UHL 10322). All subjectsfor the study
provided written informed consent.

Results

Werecruited 41 patientsto the AY H program (Table 1). Patients
presented with low levels of anxiety and depression and higher
exercise capacity thanisroutinely observed in our conventional
CR. Of the 41 patients who started the AYH program, 33
attended the foll ow-up assessment (Tables 2 and 3). Therewere
statistically significant improvementsin the ISWT (mean change
49.7 meters, SD 68.8m, P<.001), despite relatively high levels
of peformance a baseline. Statistically significant
improvements were also reported for the MacNew QOL
guestionnaire (mean change 0.28, SD 0.4, P<.001). We aso

Brough et al

observed statistically significant improvementsin the proportion
of participants consuming 5 portions of fruit and vegetables
each day: 22 (71%) to 29 (94%), P=.01. The proportion of those
consuming at least 2 portions of oily fish each week rose from
14 (45%) to 21(68%), P=.01. Anxiety and depression did not
change significantly. There were no significant changes to the
number of patients exercising for at least 30 minutes, 5 days
per week: 27 (82%) pre and 26 (79%) post. No significant
changes to smoking habits or BMI were observed in the study
period.

Feedback from this cohort, indicated that 22 (54%) of the 41
recruited would not have attended a traditional out-patient CR
program. Participants logged on to the program between 5 and
42 times, with an average of 10 times per participant.

Table 1. Baseline characteristics for the participants in the pilot study (n=41).

Characteristics Value
Agein years, mean (SD) 60.5 (11.1)
Gender, m:f 37:4
Ethnicity, n (%)

White/British 34 (82.9)

Indian 7(17.1)
Initiating event, n (%)

PCI 22 (53.7)

CABG 10 (24.4)

Other 2(4.9)

Valve Surgery 4(14.6)

Medical management 3(7.3)
Weight in kg, mean (SD) 85.9 (12.1)
BMI in kg/m?, mean (SD) 28.71 (5.9)

Table 2. Changes in exercise performance and health status (n=33).
Pre, mean (SD) Post, mean (SD) Mean change (95% ClI) P value Effect size
HADS anxiety 3.7(2.9) 41(3.2) 0.4(-05t01.2) 4 1
HADS depression 25 (2.5) 2.6 (2.6) 0.1(-05t0-0.7) 84 0
ISWT distance 580.6 (182.9) 630.3 (178.4) 49.7 (25.3-74.1) <.001 7
MacNew total 5.8(0.8) 6.1(0.7) 0.3(0.1-0.4) <.001 7
Weight, kg 85.9 (12.8) 86.2 (12.1) 0.2(-1.3t01.8) 77 1
BMI, kg/m? 28.9 (6.3) 278(3.2) -1.2(-3.3t0 1.0) 29 2
Table 3. Changesin health behaviors (n=33).

Behaviors Pre Post P value
Exercise behavior, n (%) 27 (82) 26 (79) 1.0
Fruit and vegetables, n (%) 22 (71) 29 (94) .01
Qily fish, n (%) 14 (45) 21 (68) .01
Smoking, n (%) 1(3) 0(0) 1.0

http://www.jmir.org/2014/10/e242/

RenderX

JMed Internet Res 2014 | vol. 16 | iss. 10 [e242 | p.82
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Discussion

Principal Findings

This observational study demonstrates the potential benefits of
using AYH as a form of CR to improve exercise capacity,
quality of life, and dietary behavior in a low-risk population
presenting for CR. The baseline exercise performance of this
group was high, as expected in this cohort and their scope to
increase their performance would be limited compared to those
with lower baseline levels. The level of anxiety and depression
were low at baseline, reflecting our selection criteria, again
limiting the scope of improvement.

AYH may give patients a real choice of aternatives to
supervised CR. Studies have shown that most patients with
CHD who were still working preferred to follow a home-based
rehab program to the conventional supervised CR program [5].
Alternative formats of CR, including home-based CR, such as
the Heart Manual and the Angina Plan [38], have been shown
to be an effective aternative to conventional CR [4]. However,
these options are not widely available (5% and 2% of patients
respectively in the United Kingdom [39]).

Patients require a CR program that is flexible to suit their
lifestyle [40]. Using the Internet isanovel approach, providing
flexibility for patients. It would potentially attract individuals
who would otherwise be unable or unwilling to attend
conventional CR, astraveling and the need to take time off work
to attend CR classesisremoved [25]. Important feedback from
our patientsindicated that over half (22/41, 54%) of the cohort
would not have attended any other CR program. This
demonstratesthat thereisalegitimaterolefor aternative formats
of CR, such as AYH. Online CR has aso shown to be a safe
way to deliver CR [28].

Adherence to Web-based programs can be a potential issue as
highlighted in previous studies [23]. Reasons for the
non-compliance can vary from lack of time, to refusing to
complete the program. However, several features have been
identified that could help to improve adherence to a Web-based
program. Making the program tail ored to the user and interactive
[41] as well as alowing users to set their own personal goals
[42] have been shown to help improve adherence to Web-based
interventions. The AYH program has incorporated all these
features. The program is tailored to the individual, identifying
their specific risk factors for CHD, providing interaction and
self-monitoring. Self-monitoring is particularly beneficial asit
has been shown to help increase an individual’s awareness of
their condition [43], thus allowing them to take better control
of their condition.

In order for any Web-based program to be successful, it must
suit the working practices of the health care professional (HCP)
[44]. This was acknowledged when developing the AYH
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program, ensuring that it can be easily incorporated into the CR
service and does not increase the workload of the HCP. Each
member of the CR team was provided with their own password
to log onto an administration section of the program, allowing
them to enroll patients on to the program, monitor their progress,
and follow up with those who were not logging on or not
progressing, via either email or phone cal. The private
messaging facility on the AYH program allowed for an easy
and convenient way for the patient to access a CR specialist
and vice versa. The ability to easily communicate with alarge
number of patients could have the added benefit of saving time
and cost [45].

Following the pilot study, AYH has been incorporated into the
CR service and made available to patients referred to the CR
department. The criteria for inclusion were amended to allow
for moderate risk patients to take part, that is, patients who
completed at least level 5 (250 meters) of the ISWT and who
had normal to moderate left ventricular dysfunction. We have
collected data from 106 participants, using the outcomes
employed in this study, which showed that after following AYH,
there were statistically significant changes (mean change 47.16
m, P<.001) in exercise capacity, QOL (P<.001), andinalarger
group, improvements in the number of patients exercising for
at least 30 minutes, 5 days per week (increasing from 69.8% to
84.0%, P=.001). Statistically signifcant improvements were
also noted for anxiety (P=.01) and depression (P=.03) and for
those eating at least 2 portions of oily fish per week (P=.02).
However, no changes were reported for consumption of fruit
and vegetables or smoking habits. Feedback from this cohort
indicated that over two-thirds of the participants (69/106, 65%)
would not have attended a traditional out-patient CR program.

Limitations

The data reported are our initial findings from the AYH
program; we now need to proceed to a clinical effectiveness
trial incorporating a control group. Furthermore, the program
was not offered to high-risk patients. Participants recorded low
anxiety and depression scores and relatively high ISWT at
baseline; nevertheless, statistically significant improvements
were still observed.

In order to make AYH more accessible, a mobile version of
AY H has aso been developed. This allows users to access the
program on their mobile device, such as smartphones and tablets
(Figures 4 and 5). Using mobile phones to access CR has been
shown to motivate patientsto achieve their goalsand to increase
adherence [10]. A recent study [46] illustrated how sending
emails to users helped increase adherence to the program. The
latest version of AYH now creates automatic emails that are
sent based on a user’s level of interaction, for example, those
not progressing or not logging on to the program for more than
7 days are flagged and emails are automatically sent to them.
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Figure 4. Mobile version of the Activate Your Heart dashboard.

Figure5. Adding exercise using a smartphone.
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Conclusions of using AY H means that many of the barriers associated with

AYH has been designed to support individuals with CHD, ~conventional CR programs are removed. To our knowledge,
promoting an alternative form of CR and provides a viable AYH 1S the first online comprehensive CR program to be
alternative option for patients, aswell asprovidingatimely and  Ntroduced into aclinical service. This paper demonsirates that
patient-centered approach to CR. AYH enables patients to AYH can positively influence exercise capacity, QOL, and

choose aprogram that best suitstheir lifestyle. The convenience  Ci€tary behavior inalow-risk group and can be integrated into
an existing CR service.
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Abstract

Background: Few studies have tested whether individually tailored text messaging interventions have an effect on clinical
outcomeswhen used to supplement traditional psychotherapy. Thisisdespite the potential to improve outcomesthrough symptom
monitoring, prompts for between-session activities, and psychoeducation.

Objective: The intent of the study was to explore the use of individually tailored between-session text messaging, or short
message service (SMS), as an adjunct to tel ephone-based psychotherapy for consumers who present to the Emergency Department
(ED) in situational and/or emotional crises.

Methods: Over a4-month period, two therapists offered 68 prospective consumers of a telephone-based psychotherapy service
individually tailored between-session text messaging alongside their telephone-based psychotherapy. Attendance and clinical
outcomes (depression, anxiety, functional impairment) of those receiving messages were compared against a historical control
group (n=157) who received telephone psychotherapy only.

Results: A total of 66% (45/68) of the consumers offered SM S accepted the intervention. A total of 432 messages were sent
over the course of the trial, the majority involving some kind of psychoeducation or reminders to engage in therapy goals. There
were no significant differencesin clinical outcomes between consumers who received the SMS and those in the control group.
There was a trend for participants in the intervention group to attend fewer sessions than those in the control group (mean 3.7,
SD 1.9 vsmean 4.4, SD 2.3).

Conclusions: Both groups showed significant improvement over time. Individually tailored SMS were not found to improve
clinical outcomesin consumers receiving tel ephone-based psychotherapy, but the study was underpowered, given the effect sizes
noted and the significance level chosen. Given the ease of implementation and positive feedback from therapists and clients,
individually tailored text messages should be explored further in future trialswith afocus on enhancing the clinical impact of the
tailored text messages, and utilizing designs with additional power to test for between-group effects.
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Introduction

Multiple authors have discussed the value of mobile phonesin
the treatment of mental disorders [1-8]. The characteristics of
mobile phones—popul arity, widespread use, low cost, portable,
always on, advanced multimedia capabilities, can run complex
apps—mean there are many avenues for mental health
professionalsto harnesstheir potential in treatment. Despite the
significant potential, only asmall number of studies havetested
whether supplementing mental health care with mobile
phone-based interventions leads to better consumer outcomes.

Three studies have shown that symptom monitoring alongside
usua care can lead to better outcomes. Spaniel and colleagues
[9] used Short Message Service (SMS), or text messaging, for
symptom monitoring to identify prodromal symptomsin patients
with schizophreniaand alert psychiatriststo initiate medication
changes. The addition of SMS monitoring to their usual case
management was shown to reduce the number of hospitalizations
and hospitalization length. Kramer et a [10] used a system of
mobile phone symptom monitoring and clinical feedback in
patients receiving medication for depression. Patientswho were
monitored and provided feedback showed a larger decreasein
depression symptoms over 6-month follow-up, compared to
both a control (no monitoring) and pseudo-control (monitoring
but no feedback). Reid, Kauer, and colleagues [11,12] found
that adaily mobile phone mental health assessment and feedback
program delivered through primary care to young people with
mental health problems, led to improvements in emotional
self-awareness and depression.

Two studies have shown that the use of text message reminders
alongside usual care can improve treatment processes.
Pijnenborg et al [13] used daily text message reminders as a
form of “cognitive aid” to assist patients with schizophreniain
achieving treatment goals (eg, attend appointments, take their
medication). When receiving reminders, patients showed a
significant increase in percentage of goals achieved. Similarly,
Montes and colleagues [14] showed that daily text message
medication remindersfor patients with schizophreniaincreased
medication adherence compared to those who did not receive
reminders.

Finaly, three studies have shown that delivering mobile
phone-based aftercare can improve post-treatment outcomes.
Bauer and colleagues [15] found that a text messaging-based
symptom reporting and tailored feedback system delivered
post-treatment to women with eating disorders led to increased
remission rates at 8 months post-treatment. Agyapong et al [16]
found twice-daily supportive/educational text messagesrelating
to mood and alcohol abstinence led to lower depression scores
a 3 months post-discharge in patients who had recently
completed an in-patient dual diagnosis (depression and alcohol
use) treatment program. Marasinghe and colleagues [17]
demonstrated that a brief mobile phone-based treatment
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involving training and advice on problem solving, social support,
and drugs and acohol, delivered to patients following
hospitalization for a suicide attempt, led to lower rates of
suicidal ideation and depression a 6 and 12 months
post-hospitalization.

Inal of these examples, mobile phoneswere used to supplement
standard care (ie, case management, primary care, medication).
The evidence that mobile phone apps can improve outcomes of
psychotherapy is less convincing. Case studies and small
uncontrolled trials have demonstrated that mobile devices
(including mobile phones) can feasibly be used as part of
psychotherapy such as cognitive behavior therapy (CBT). For
example, personal digital assistants (PDA), precursorsto modern
smartphones, have been used to assist in the cognitive behavioral
treatment of obsessive compulsive disorder [18], schizophrenia
[19], social phobia[20], bulimianervosa[21], and generalized
anxiety disorder [22]. More recently, Aguilera et a [23] used
text messaging to send participants attending a group CBT
program, daily messagesregarding mood monitoring and content
of group sessions. Participants reported the messages made
them fedl closer to the group and more likely to attend group
sessions. Rizvi and colleagues have also piloted the use of a
mobile phone app to complement dialectical behavior treatment
for borderline personality disorder [24]. However, none of these
studies used control groups to determine if the addition of the
mobile phone improved consumer outcomes.

The goal of the current study was to develop an individualized
text messaging support intervention as an adjunct to an existing
telephone-based psychotherapy service and evaluate it using a
historical control group. The setting for this study was a small
team of psychotherapists who provide telephone-based
psychotherapy to consumers who recently presented to the
Emergency Department (ED) in situational and/or emotional
crises. To our knowledge, the value of supplementing
psychotherapy in this population with tailored text messaging
interventions has not been explored.

We developed a text messaging intervention where therapists
and consumers collaborate to compose goa reminder and
psychoeducation messages, individualy tailored to the
consumer’sgoals, and deliver these messages between sessions.
Thiswas in response to emerging evidence that individuals are
sensitive to variationsin the linguistic content of text messages
designed to help them achieve a persona goal [25]. Tailoring
text message content to an individual can be more effective
compared to automated pre-determined messages [26]. The
choice to develop a text messaging intervention (rather than a
mobile phone app) was made because text messaging iswidely
available on mobile phones, has an extremely low learning
curve, and requires minimaly expensive and complex
infrastructure. We also noted that the majority of work in the
area, as described above, has used text messaging, and that
reviews of text messaging interventions in the wider health
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literature (eg, [27-29]) have suggested significant valuein their
use.

Methods

Setting

The current project was conducted within the“ | APT @Flinders’
service. IAPT@Flinders is an Australian outgrowth of the
United Kingdom'sImproving Accessto Psychologica Therapies
(IAPT) model, which provides rapid access to evidence-based,
low intensity psychological interventions, based on CBT
principlesfor people suffering mild to moderate depression and
anxiety [30]. IAPT @Flinders targets consumers who present
to the ED in situational and/or emotional crises who are not
subsequently admitted to psychiatric services. The fundamental
goal of the IAPT@ Flinders service isto provide an aternative
evidence-based rapid access treatment pathway for these
consumers, and thus reduce the burden on ED of mental health
crisis readmissions. Inclusion criteria for the service include:
medical clearanceto leave the ED, aged 18 years and over, not
currently engaged with a mental health service or currently
receiving psychological therapy, and experiencing strong
psychological distress including anxiety and/or depressive
symptoms.

The service provided to IAPT@Flinders consumers includes
low intensity telephone-based CBT as well as referra and
linkagesto other key community services(eg, relationship, drug
and alcohol, employment, housing, or financial services). The
low-intensity CBT treatment component consists of providing
consumers with self-help resources relevant to their presenting
symptoms and supporting them in working through these
materials. The self-help resources (eg, [31]) typically include
psychoeducation about depression and/or anxiety and a range
of cognitive and behaviora strategies such as behaviora
activation, cognitive restructuring, exposure therapy, sleep and
panic management, and motivational problem solving. The
telephone sessions involve explaining key CBT principles and
supporting consumers in setting goals based on the techniques
described in the self-help materials. A unique aspect of the |APT
program that facilitates evaluation is the use of
session-by-session measures of outcome. This means any
consumer attending at least two appointments will have two
data points.

Study Design and Participants

We hypothesized that consumers who received individually
tailored text messaging in addition to their psychotherapy would
show improved clinical outcomes (levels of depression, anxiety,
and functional impairment) and increased attendance compared
to those receiving psychotherapy alone.

Two IAPT @Flinderstherapistsfrom apool of four volunteered
to take part in the trial after it was described to them by the
authors (GF, GJ, NB). Over a 4-month period in 2013, these
two therapists offered all consumers presenting to the service
the opportunity to receive individually tailored text messages
alongsidetheir usual care. For aconsumer to be offered the text
messaging, they needed to (1) meet criteria for treatment with
IAPT @Flinders, (2) attend theinitia assessment (telephone or

http://www.jmir.org/2014/10/e219/

Furber et al

face-to-face), (3) consent to receive text messages, and (4) own
and be able to use a maobile phone that could receive text
messages. Consumers declining the text messaging intervention
were not evaluated further. The sample was considered a
self-selected sample.

Theimpact of individually tailored text messaging was assessed
by comparing attendance and clinical outcomes of those
receiving the text messages (intervention group) to a historical
control group. The choiceto useahistorical control group versus
control group by randomization was pragmatic, reflecting
multiple barriersto implementing randomization in the service,
including resources, personnel, risk of consumer disengagement,
and contamination.

I ntervention Group

The intervention group received individualy tailored text
messages aongside their usual care. The text messaging
intervention was devel oped collaboratively by |APT @Flinders
cliniciansand the IAPT @Flindersresearch group (GF, GJ, NB),
and was designed to complement the goal setting already being
conducted with consumers. The intervention was designed to
be simple to implement, low cost, and involve minimal extra
clinician time. Two basic message types were conceptualized.
The first (reminders) were specific prompts to engage in
activities’homework discussed in session. For example,
consumerswere reminded to engage in physical activity if they
had set that as a goal for the week. The second
(psychoeducation) were reiterations of key concepts discussed
during therapy. For example, consumers were reminded of
recommended methods for managing feelings of anxiety such
as slow breathing or reassurance that feelings of anxiety will
pass naturally.

Participants were introduced to the intervention as follows.
Whilein treatment and at the end of each session, the therapist
would ask the consumer if it would be useful to send some text
message reminders and psychoeducation during the upcoming
week/fortnight in relation to what was discussed during the
session. If the consumer consented, the therapist and consumer
would collaboratively plan the content and schedule of those
messages. As such, all messages were uniquely tailored to the
consumer’s goalsfor that week/fortnight and the consumer was
free to choose whether to receive text messages between each
session.

Text messages were sent one-way and their delivery was
coordinated by a Web-based program supplied by goACT Pty
Ltd that enabled therapists to schedule messages for individual
consumers, save message “templates’ for use across different
consumers, and to share between therapists. The content and
schedul e of messages was deci ded on a session-by-session basis
and programmed into the system by the therapist at the end of
the session. When reviewing consumers’ progress toward goals
set in the previous week/fortnight, therapistsinquired about the
usefulness of the text messages in the previous week/fortnight.

Two safety protocols were developed for the study. The first
required that all messagesinclude the name of the therapist and
the service: “Hi (first name of consumer), (first name of
therapist) from IAPT here”. Thiswas doneto ensure consumers
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knew who the messages were coming from. The second protocol
instructed therapists to cease scheduled messages (ie, delete
them from the program) should it become apparent that the
consumer had been re-hospitalized for self-harm or suicide
attempt. Thiswasto reducethelikelihood of the consumer being
sent inappropriate messages during a crisis episode.

Historical Control Group

Attendance and clinical outcomes of consumers receiving the
text messaging intervention were compared to a historical
control group. This group was made up of consumers who had
received a service from |APT @Flinders (from the same two
therapists) in the 6 months prior to the introduction of the text
messaging intervention. Datafor the control group was extracted
anonymously from the electronic clinical record. Similar to the
criteria for the intervention group, only those who (1) met
criteriafor treatment with |APT @Flinders, and (2) attended the
initial assessment (telephone or face-to-face) and at least one
other session wereincluded in the historical control group. The
control group consisted of 157 consumers.

M easures

At intake to the service, all consumers provided their age,
gender, employment status (employed, unemployed), education
(high school complete: yes/no), relationship status (in a
relationship: yes/no), prescribed psychotropic medication
(yes/no), and whether they had a chronic health condition
(yes/no).

Attendance was measured by recording treatment length (in
days), whether treatment was completed, the number of
telephone and face-to-face sessions that a consumer attended,
as well as the number of recorded “did not attend” (DNA)
sessions.

Clinical outcomes were measured using the 9-item Patient
Health Questionnaire (PHQ-9), the 7-item Generalized Anxiety
Disorder questionnaire (GAD-7), and the Work and Social
Adjustment Scale (WSAS). For al consumers, the “pre” and
“post” clinical outcomes corresponded to the first and last
recorded instances of the three measures during their episode
of care. On average, the time between thefirst and last recorded
measures was 6 weeks.

The PHQ-9 is a 9-item self-reported questionnaire designed to
evaluate the presence of depressive symptoms during the prior
2 weeks [32]. Each of the 9 items, relating to each of the
DSM-1V diagnostic criteriafor depression, can be scored from
0 (not at all) to 3 (nearly every day). In IAPT@Flinders, the
PHQ-9 is used as a severity measure, with scores ranging from
0 (absence of depressive symptoms) to 27 (severe depressive
symptoms).

The GAD-7 isa 7-item self-reported questionnaire designed to
assess the presence of the symptoms of Generalized Anxiety
Disorder (GAD), aslistedinthe DSM-1V [33]. Thetotal GAD-7
scoreiscalculated by summing the scoresfor all 7 items, which
can be scored from O (Not at al) to 3 (nearly every day). In
|APT @Flinders, the GAD-7 isused as a severity measure, with
scores ranging from O (minimal) to 21 (serious).
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The WSASisab5-item self-reported questionnaire that assesses
the degree of functional impairment attributableto anidentified
problem [34]. The WSAS score is calculated by summing the
scores for al 5 items, which range from O (not at al) to 8
(severely). InIAPT @Flinders, the WSASisused asan indicator
of impairment with scores ranging from 0 (no impairment) to
40 (severe impairment).

Analysis

T tests (continuous variables) and chi-sguare tests (categorical
variables) were used to test for differences between the
intervention and control groups on measurestaken at intake and
measures of attendance. Repeated measures analysis of variance
(ANOVA) was used to compare the intervention and control
groupson changein clinical outcomes (PHQ, GAD, and WSAS)
over time. Analyses were conducted in SPSS Version 19.

Results

Of the 111 consumers alocated to the two participating
therapists during the study period, 68 were offered the text
messaging intervention. Reasons for exclusion are outlined in
Figure 1. Therapist #2 was successful in recruiting 86% (31/36)
of 36 consumers offered the intervention, in contrast with a
consent rate of 44% (14/32) achieved by Therapist #1. Intotal,
45 consumers consented to and received the text messaging
intervention alongside their usual IAPT@Flinders care. The
historical control group was made up of 157 of the 232 clients
recorded in the system at the time of analysis (Figure 2).

Intake status, attendance, and clinical outcomes for the
intervention and control groups are summarized in Table 1. On
a number of indicators, the intervention group appeared to be
functioning better at intake: more were employed, more were
in a relationship, fewer were prescribed psychotropic
medication, and fewer reported a chronic health condition. Only
one of these differenceswas statistically significant—consumers
in the intervention group were less likely to be prescribed a
psychotropic medication. Intervention and control groups did
not differ significantly on their intake PHQ, GAD, or WSAS
scores, suggesting similar levels of psychological distress.

Consumers in the intervention group were sent a total of 432
messages during the trial, consisting of 150 unique messages.
Of these 150, 39 messages were sent two or more times, with
the remainder being sent once only. The bulk of message content
related to psychoeducation (eg, “Anxiety is normal and it will
pass with time. Remember to slow your breathing when you
start to feel anxious’), and reminders to engage in discussed
homework tasks (eg, “Remember to schedule and complete
behavioral activation tasks’).

Therapist #2 was responsible for the bulk of the messages sent
(87.7%, 378/431). On average, consumers were sent 9.6
messages each, although there was wide variation. Over 90%
(94.2%, 406/431) of messages were sent within 4 weeks of the
consumers commencing therapy, with over 60% (61.9%,
267/431) sent in the first two weeks. Consistent with this,
therapists reported that consumers tended to find the messages
useful early in therapy, and less useful over time.
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Regarding attendance, there were no statistically significant
differences between intervention and control groups on treatment
completion, treatment length, number of sessions attended, or
DNA rate. A trend (P=.063) was observed for intervention
participants to attend fewer sessions (-.7) than control
participants. To explore this further, we charted the proportion
of intervention and control groups by number of sessions
received (Figure 3). This revealed that a greater proportion of
intervention participants received 1-4 sessionswhereas agreater
proportion of control participants received 5-12 sessions.

Regarding clinical outcomes, there was a non-significant main
effect of group on PHQ scores, F; 140=0.090, P=.764, partial
n2=0.000, indicating intervention and control groups did not
differintheir overall level of depressive symptomatology. There
was asignificant main effect of time on PHQ scores, F; 145=336,
P=.000, partial N2=0.629, indicating both groups showed
improvementsin depressive symptomatology over time. There
was a non-significant interaction between group and time on
PHQ scores, F1 199=1.065, P=.303, partial n2=0.005, indicating
no differences between groups in how depressive
symptomatology changed over time.

There was a non-significant main effect of group on GAD
scores, Fj109=0.508, P=.477, partial n2=0.003, indicating
intervention and control groups did not differ in their level of
anxiety symptomatology. There was a significant main effect
of time on GAD scores, F; 195=283, P=.000, partial n2=0.587,
indicating both groups showed improvements in anxiety
symptomatology over time. There was a non-significant
interaction between group and time on GAD scores,
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F1100=2.346, P=.127, partial n2=0.012, indicating no differences
between groups in how anxiety symptomatology changed over
time.

There was a non-significant main effect of group on WSAS
scores, Fj109=0.135, P=.713, partial n2=0.001, indicating
intervention and control groups did not differ in their level of
functional impairment. There was a significant main effect of
time on WSAS scores, F; 169=199, P=.000, partial n2=0.500,
indicating both groups showed improvements in functional
impairment over time. There was a non-significant interaction
between group and time on WSAS scores, F; 199=199, P=.892,
partial N2=0.004, indicating no differences between groupsin
how functional impairment scores changed over time.

Additional ANOVA were conducted in which only those
participants seen by Therapist #2 were included and where
prescribed medication was included as a covariate. The pattern
of results for PHQ, GAD, and WSAS did not change under
these aternative models.

To determine if the study was adequately powered to detect
differences between groups on attendance and clinical outcomes,
we used G-Power [35] to conduct two post-hoc power analyses
for the outcomes of number of sessions attended and changein
PHQ scores over time (Table 2). These analyses revealed the
probability of rgjecting the null hypothesis, that theintervention
and control groups were the same, was low for both number of
sessions attended (.499), and change in PHQ scores over time
(.378). Analyses of differences between groups should therefore
be treated with caution.
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Table 1. Intake status, attendance, and clinical outcomes for the intervention and control groups.

Intervention Control group Difference Comparisons P value
group (n=45)  (n=157) (95% Cl) (t test, Pearson
chi-square)
Intake status
Age at assessment, mean (SD)  34.1(14.5) 37 (15.8) -3.51(-8.7t0 1.67) t1g7=-1.34 P=.183
Gender, n (%) male 15(33.3) 68 (43.3) -10% X*1=1.44 P=.230
Employment, n (%) employed 22 (48.9) 68 (43.3) 5.6% X21=0-44 P=.507
Relationship, n (%) yes 18 (40.0) 44 (28.0) 12% x1=2.12 P=.145
High school complete, n (%) yes 20 (44.4) 64 (40.8) 3.6% X°1=2.28 P=.131
Prescribed psychotropic medica- 5
tion, n (%) yes 24 (53.3) 113 (72) -18.7% X"1=6.02 P=.014
Chronic health condition, n (%) 5
yes 13(28.9) 55 (35.0) -6.1% X"1=0.44 P=.509
Attendance
Treatment completers, n (%) 28 (62.2) 111 (70.7) -8.5% x41=1.17 P=.279
Treatment length in days, mean  43.3(17.1) 46.3 (26.7) -3.05(-11.74 t0 5.64) t194=—0.89 P=.376
(SD)
Number of sessions, mean (SD) 3.73 (1.9) 443 (2.3) -0.700 (-1.44 t0 0.04) to00=—1.87 P=.063
Number of DNAZ mean (SD) 142 (1.12) 1.76 (1.51) -0.342 (-0.82t0 0.14) to00=—1.66 P=.100
Clinical outcomes
PHQPPre, mean (SD) 19.4 (6.4) 18.9 (5.6) 0.480 (-1.46 t0 2.42) to00=0.49 P=.626
GAD®Pre, mean (SD) 16.1(5.2) 15.8 (4.4) 0.350 (-1.18 t0 1.88) tp00=0.45 P=.653
WSASPre, mean (SD) 27.7(9.8) 27.0 (10.0) 0.730 (=0.26 to 4.06) t00=0.43 P=.666
PHQ Post, mean (SD) 6.64 (6.23) 7.57 (6.85)
GAD Post, mean (SD) 5.41 (5.51) 6.81(6.17)
WSAS Post, mean (SD) 10.89 (10.70)  12.49 (12.44)

3DNA: did not attend

BPHQ: Patient Health Questionnaire

®GAD: Generalized Anxiety Disorder questionnaire
dWSAS: Work and Social Adjustment Scale
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Table 2. Post hoc power analyses for number of sessions attended and PHQ?scores.

Number of sessions attended

PHQ scores

t tests/ Means: difference between two independent means (two

Test
groups)
Analysis Post hoc: Compute achieved power
Inputs
Tail(s)=Two
Effect size d=0.3326908
o err prob=0.05
Sample size group 1=157
Sample size group 2=45
Output

Noncentrality parameter 6=1.9675292
Critical t=1.9718962

af=200

Power (1-B err prob)=0.4992920

F tests/ ANOVA: Repeated measures, within-between interaction

Post hoc: Compute achieved power

Effect size f=0.0708881

o err prob=0.05

Total sample size=203

Number of groups=2

Number of measurements=2

Correlation among repeated measures=0.257

Nonsphericity correction e=1

Noncentrality parameter A=2.7458948
Critical F=3.8881392

Numerator df=1.0000000
Denominator df=201

Power (1-f3 err prob)=0.3781274

8PHQ: Patient Health Questionnaire

Figurel. Flow of participantsinto the intervention group.
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Figure 2. Flow of participantsinto the historical control group.
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Figure 3. Proportion of intervention and control participants by number of sessions attended.
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Discussion

Principal Findings

Given the paucity of controlled trials of supplementing
psychotherapy with text messaging, we utilized a historical
control group to explore the impact of adding individually
tailored between-session text messages to telephone-based
psychotherapy, delivered as part of a post-ED support service.
Working directly with therapists, we devel oped atext messaging
intervention that emphasized collaboration between therapist
and consumer in composing and scheduling between-session
text messages related directly to the content of sessions. With
the assistance of an IT partner (gQoACT), the text messaging
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intervention was implemented, with few practical issues, into
an existing service.

To our knowledge, this is one of the first controlled studies of
adding SMS, or text messaging, to psychotherapy. The study
had high quality pre-post data because of the service's
session-by-session assessment protocol. The text messaging
intervention was designed and implemented rapidly in practice,
withinformal feedback from cliniciansand consumersindicating
it was quick to learn, easy to implement, and a worthwhile
addition to therapy. We anticipate the intervention could be
transported easily to other clinical settings.

Intervention and control groups both showed significant
improvementsin depression, anxiety, and functional impairment
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over time indicating positive impacts of the IAPT@Flinders
program. In fact, using ‘reliable change’ criteriaset out by Gyani
and colleagues[36], we found 76% of our sample demonstrated
significant positive improvements, compared with 63.7%
reported in thefirst year of the UK IAPT program. Assuch, the
standard care received by both groups had a strong positive
effect on psychological symptoms.

Limitations

Consumersreceiving thetext messaging intervention in addition
to standard care did not show significantly better clinical
outcomesthan a historical control group who received standard
care without text messaging. A number of factors should be
considered ininterpreting thisfinding. First, we sought to detect
the additiona benefit of adding text messaging to what was
already an efficacioustreatment (low intensity telephone-based
CBT) that was generating significant improvements in
psychological symptoms. In contrast, other published trialshave
tested interventions against less active control groups that
showed little change over time. Second, post-hoc power analyses
suggested the study was underpowered to detect statistically
significant effects of the size noted. Thus, genuine differences
between the groups may have been obscured by lack of power.
Third, the use of a historical control group, while a pragmatic
solution for a counterfactual, raises some concerns about the
comparability of thetwo groups and the causes of any observed
differences. For example, the fewer number of sessions noted
inthe treatment group may be dueto improvementsin efficiency
in the service over time.

With these limitations in mind, we provide the following
suggestions for boosting the impact of the intervention and the
power of the study design. The messages in the current study
emphasized two core behavior change principles, namely,
psychoeducation and homework/goa reminders. However,
Michie and colleagues [37] have identified 93 behavior change
techniques used in behavior change interventions; thus, many
different behavior change techniques exist that were not utilized
in the current study. The addition of other message types (eg,
reward messages for goal completion, messages inviting
consumers to monitor mood) may help supplement additional
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psychotherapy processes. Second, text messages in the current
trial were one-way only. Providing consumers with the
opportunity to reply to messages (including rating their
usefulness, notifying of goal completion) could increase
consumer engagement with the messages and alert therapists
to which messages are the most engaging. Finally, while SMS
text messaging remains the dominant messaging platform,
modern smartphones have access to multiple messaging
platforms (eg, Whatsapp, Google hangouts, iMessage), which
have additional features such as multimediaand emoticons that
could enhance the richness of messages being sent to consumers.

Future evaluations of this type of intervention should aspire to
be randomized controlled trials, although these can be difficult
to implement in clinical practice due to limited resources, lack
of personnel, risk of consumer disengagement, and
contamination. An alternative is a design similar to that of the
current study, but with some refinements: larger sample,
structured follow-up, detailed attendance records, the use of
multipletherapists, the collection of detailed intake information
(including mobile phone ownership and use), and statistical
techniques such as propensity score matching to improve
matching of intervention and historical control participants. We
also recommend the implementation of a session-by-session
assessment protocol, which is both clinically useful [38] and
also ensures at least two data points for the majority of
individuals receiving a service.

Conclusions

In conclusion, the addition of individually tailored
between-session text messaging to consumers receiving
telephone-based psychotherapy following an ED admission,
did not significantly improve clinical outcomes. However, this
finding should be treated with caution given study design and
power. The text messaging intervention was easy to implement
and received positive feedback from therapists and consumers.
For future trials, we specifically recommend refinement of the
text messaging protocol aswell asarandomized controlled trial
study design to investigate whether the addition of mobile
phone-based intervention components to psychotherapy can
enhance consumer outcomes.
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Abstract

Background: Mobile text messages are a widely recognized communication method in societies, as the global penetration of
the technology approaches 100% worldwide. Systematic knowledge is still lacking on how the mobile tel ephone text messaging
(short message service, SMS) has been used in health care services.

Objective: Thisstudy aimsto review the literature on the use of mobile phone text message remindersin health care.

Methods: We conducted a systematic literature review of studies on mobile tel ephone text message reminders. The data sources
used were PubMed (MEDLINE), CINAHL, Proquest Databases/ PsycINFO, EMBASE, Cochrane Library, Scopus, and hand
searching since 2003. Studies reporting the use of SM S intended to remind patients in health services were included. Given the
heterogeneity in the studies, descriptive characteristics, purpose of the study, response rates, description of the intervention, dose
and timing, instruments, outcome measures, and outcome data from the studies were synthesized using a narrative approach.

Results: From 911 initial citations, 60 studies were included in the review. The studiesreported avariety of usefor SMS. Mobile
telephone text message reminders were used as the only intervention in 73% (44/60) of the studies, and in 27% (16/60) of the
remaining studies, SM Swas connected to another comprehensive health intervention system. SM S reminderswere sent to different
patient groups: patients with HIV/AIDS (15%, 9/60) and diabetes (13%, 8/60) being the most common groups. The response
rates of the studies varied from 22-100%. Typically, the text message reminders were sent daily. The time before the specific
intervention to be rendered varied from 10 minutes (eg, medication taken) to 2 weeks (eg, scheduled appointment). A wide range
of different evaluation methods and outcomes were used to assess the impact of SMS varying from existing databases (eg,
attendance rate based on medical records), questionnaires, and physiological measures. About three quarters of the studies (77%,
46/60) reported improved outcomes: adherence to medication or to treatment reportedly improved in 40% (24/60) of the studies,
appointment attendance in 18% (11/60) of the studies, and non-attendance rates decreased in 18% (11/60) of the studies. Other
positive impacts were decreased amount of missed medication doses, more positive attitudes towards medication, and reductions
in treatment interruptions.

Conclusions: We can conclude that although SMS reminders are used with different patient groupsin health care, SMSisless
systematically studied with randomized controlled trial study design. Although the amount of evidence for SMS application
recommendations is still limited, having 77% (46/60) of the studies showing improved outcomes may indicate its use in health
care settings. However, more well-conducted SM S studies are still needed.

(J Med Internet Res 2014;16(10):€222) doi:10.2196/jmir.3442
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Introduction

With more than 6.8 billion mobile phone users and mobile phone
technology penetration near 100% worldwide, mobile
technology and text messages have changed communication
between people [1] and increased the use of thistechnology in
health care services[2]. Mobile phones are used in low-income
countries[3,4] and in most social groups[2] including patients
with psychiatric problems [5]. Due to its low costs, quick
delivery [2], safety issues [6], and reduced intrusiveness
compared to phone calls [5], mobile technology has been
favored in various contexts and is recommended in avariety of
strategies [7,8] and guidelines [9,10]. However, implementing
new interventions requires continuous education and training
among staff members[11].

The use of text messaging (short message service, SMS)
applicationsfor behavioral changeisat an early stage of research
[3]. Systematic reviews have already been conducted in this
area, although discrepancies between the results of the previous
reviews can be found. Previous reviews have shown that SMS
reminders had a positive impact on patient appointment
attendance [12], adherence to chronic medication [13] and to
antiretroviral therapy [14], patient self-management [15] or
health outcomes, and care processes [16]. On the contrary,
Gurol-Urganci et a [17] found very limited evidence that
communicating results of medical investigationsby SMSwould
be useful. Kauppi et al [18] aswell did not find clear evidence
that information and communication technology (1CT)-based
prompting (like SMS) would improve medication adherence
with peoplewith serious mental illness. However, littleisknown
about which specific patient groups SM S reminders have been
used for in health care. To form amore coherent picture of how
SMS reminders have been used in clinical practice and to
provide a more thorough understanding of the knowledge

Table 1. Databases and search terms used, and references found (N=906).
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accumulated inthe area, it isimportant to figure out the context,
situations, and audience for past text message reminder use and
the possible benefits to patients. Therefore, thisreview aimsto
synthesize studies investigating the use of maobile phone text
message reminders in health care. The review was guided by
the following questions: (1) What purposes have text message
reminders been used for in health care?, (2) How have the
impacts of text message reminders been assessed?, and (3) What
are the impacts of using text messages as reminders in health
care?

Methods

Design

A systematic review design with narrative methods was used.
More precisely, a review methodology [19] was conducted to
form a conception of the use of mobile phone text messages as
remindersin health care.

Search Strategy

We conducted a comprehensive literature search on February
21, 2013. The following electronic databases were searched
with the help of an information specialist at theMedical Library:
PubMed (MEDLINE), CINAHL, Proguest Databases
PsycINFO, Embase, Scopus, and the Cochrane Library. The
search terms (or equivalent index terms and free-text words)
for each of the databases were used to ensure a broad coverage
of published studies in our review. Detailed search terms are
presented in Table 1.

References were also collected by screening the reference lists
of the 906 articles, and 2 more papers were found. In addition,
a hand search in all IMIR journals was conducted (in August
2014) leading to 3 additional papers[20-22]. Thus, weidentified
atotal of 911 published articles relevant to our topic.

Database Search terms

References, n

PubMed (MEDLINE)

CINAHL

Proguest Databases/
PsycINFO

Embase

Scopus

("Cellular Phone'[Mesh] OR "cell phone"[tiab] OR "cell phones'[tiab] OR "cellular phone"[tiab] OR "mobile
phone'[tiab] OR "mobile phones'[tiab] OR "short message service'[tiab] OR "short messaging service'[tiab]
OR "text messaging"[tiab] OR "text messages'[tiab] OR "text message"[tiab] OR (smgtiab] AND (mes-
sageftiab] OR messages[tiab] OR messaging[tiab]))) AND ("Reminder Systems'[Mesh] OR remind*[tiab]
OR prompt*[tiab])

(MH "Wireless Communications' OR MH "Telephone" OR MH "Instant Messaging" OR TI (*short message
service" OR "short messaging service" OR "text messaging” OR "text messages' OR "text message" OR
(sms AND (message OR messages OR messaging))) OR AB ("short message service' OR "short messaging
service" OR "text messaging" OR "text messages' OR "text message" OR (smsAND (message OR messages
OR messaging)))) AND (MH "Reminder Systems" OR TI remind* OR Tl prompt* OR AB remind* OR AB
prompt*)

al(reminder*) AND al("cellular phone*" OR sms OR "short text message*" OR "text messag*" OR "cell
phone*" OR "mobile phone*")

((sms OR 'short text message' OR 'short text messages' OR 'text messages OR 'text message' OR 'text mes-
saging'/exp OR 'text messaging' OR 'mobile phone’/exp OR 'mobile phone' OR 'mobile phones' OR 'cell
phone'/exp OR 'cell phone' OR 'cell phones' OR 'cellular phone'/exp OR 'cellular phone' OR 'cellular
phones) AND (‘reminder system'/exp OR 'reminder system')) OR 'sms reminder' OR 'sms reminders

(((sms OR "short text message*" OR "text messag*" OR "cell phone*" OR "mobile phone*" OR "cellular
phone*") AND ("reminder system*")) OR "smsreminder*") AND (health)

315

194

75

179

143
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Eligibility Criteria

The review was limited to texts published in English, with an
abstract available, between 2003 and 2013. The limitation in
publication years was chosen due to a marked increase in
information technology during the last decade[23]. Thereview
was also limited to studies of text message reminders in the
health care domain, sent from health care services to patients
mobile phones. Patients of all ages and with any diagnoseswere
included. Further, we included only peer-reviewed, published
papers using a variety of design and research methods.

Studies were excluded if SMSs were received by a parent,
relative or friend, health care student, or staff member; if a
reminder was sent by email or letter; or if SMS was used for
non-clinical purposes (eg, for the recruitment of study
participants, to survey patients willingness to receive text
messages). Further, papers describing the design process of the
SMS system, theoretical papers, statistical reviews, books or

Figurel. PRISMA flow diagram outlining the review process.
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book chapters, letters, dissertations, editorials, and study
protocols were excluded.

Study Selection

The study selection consisted of four steps. First, 2 authors (KK,
MK) independently screened all titles and abstracts (n=911) of
relevance for this systematic review [24]. Second, the abstracts
of al relevant articles were screened for digibility by the same
2 authors. Third, the full papers of the included publications
were obtained and screened (KK) for inclusion and exclusion
criteria. In case of any discrepancy between the decisions made,
the paperswere discussed until consensus was reached with the
support of MV. Fourth, thereference lists of all papersincluded
and systematic reviews identified in the original search were
checked to find additional publications that met our inclusion
criteria. After study selection, we had 60 studiesto be extracted.
Figure 1 outlines the search process of the literature [25].

Data Extraction

We created a specific dataextraction grid to collect information
systematically related to our aimsin the synthesis study by one
author (KK). The data extraction was based on the
CONSORT-EHEALTH checklist [26] where possible.

Descriptive Char acteristics of the Study

The following information of dataitemswas collected [27]: (1)
name(s) of the author(s), (2) year of publication (papers
published since 2003 were included due to a marked increase
in information technology during the last decade [23]), (3)
country where the study was conducted, (4) purposes of the
studies related to the use of mobile phone text message
reminders, (5) setting of the studies was coded with a specific
term used in the study (eg, outpatient or inpatient clinics, general

http://www.jmir.org/2014/10/e222/
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v Mot an emnpirical study (n=2)
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=
=
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or private hospitals), and the patient group who received text
message reminders was extracted, (6) type (quantitative or
qualitative) of the study, (7) study design, (8) number of patients
enrolled and participating in the study, and response rate of the
studies were extracted, (9) intervention based on mobile phone
text message reminders, (10) goals of text messages, (11) dose
of the intervention based on mobile phone text message
reminders (eg, the number of text message reminders, how often
text message reminders were sent), and the timing (eg, thetime
of day or week the text message was sent; the time of areminder
before aspecificintervention) of theintervention were extracted,
(12) outcome measures as akey concept used, (13) instruments
used to measure the outcomes of the intervention based on
mobile telephone text message reminders (eg, names of the
instruments used), and (14) outcomes of the intervention were
extracted and described asincreased, decreased, or unchanged.
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Increase, decrease, or unchanged were then presented as arrows
up (1), down (1) or horizontal (=) (respectively) (see[28]).

Analyses

The data on each included study were entered into the specific
data extraction grid. Each study was treated as a separate case.
Descriptive characteristics of the studies were categorized
manually according to our research questions. The
methodological quality of the studies was appraised with the
Mixed Method Appraisal Tool (MMAT) by Pluye et a [29].
The method was designed to appraise the methodological quality
of the studies in complex systematic literature reviews that
include qualitative, quantitative, and mixed methods studies.
For appraising qualitative studies, we used Section 1 of the
MMAT, which contains items related to data sources, data
analysis, context, and researcher’s influence. Section 2 of the
MMAT was used to appraise randomized controlled studies; it
containsitems related to randomization, alocation concea ment,
assessment of outcome data and completeness of follow-up
(drop-out). Section 3 was used for non-randomized studies; it
contains items related to participants’ recruitment, outcome
measurements, comparability of groups, and completeness of
outcome data. Section 4 was used for descriptive studies; it
contains items related to relevant sampling strategy,
representativeness of the sample, outcome measurements, and
acceptability of the response rate. Each item was scored as
“yes’, “no”, or “can’t tell” [29]. In 27% (16/60) of the studies,
the quality score was 4/4, meaning that al four criteria were
met. In 45% (27/60) of the studies, the quality score was 3/4.
In 72% (43/60) of the included studies, the quality score was
3/4 or 4/4, indicating the methodol ogical quality of theincluded
studies.

Results

Study Selection

Theliterature search yielded 911 publications. Duplicates were
removed leaving 584 papers for further abstract screening.
Following that screening according to inclusion and exclusion
criteria by the Centre for Reviews and Dissemination [24], we

http://www.jmir.org/2014/10/e222/
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excluded 487 papers based on the title and the abstract. All
together 97 potential articleswere obtained for full-text review
by 2 independent reviewers, of which 60 studies were included
in the review for further data extraction.

Characteristics of the Included Studies

Author, year, country, setting, type of study, design, patient
group, and sample were extracted to describe the characteristics
of the studies. The authors of the studies are reported in each
table dealing with the included studies (see Multimedia
Appendices 1-3). The studies included in our analysis were
published between 2004 and 2013. The number of published
studiesincreased steadily until 2011, being highest in 2012. Of
the included studies, 37% (22/60) studies were published in
2012. Except for one study [30], al publications involved
outpatients. The studies were mostly conducted in the United
States (35%, 21/60), followed by the United Kingdom and
Australia (Figure 2).

Of the included studies, 95% (57/60) had a quantitative design,
one (1) had a qualitative design, and two (2) used both
guantitative and qualitative designs. Over one-third (35%, 21/60)
of the studies were randomized controlled trials (RCT). Other
studieswere non-randomized feasi bility studies, before-and-after
studies, cross-sectional studies, retrospective and prospective
studies, cohort studieswith or without historical control, clinical
trials, or qualitative descriptive studies.

The most common patient groups described were patients with
human immunodeficiency virus/acquired immunodeficiency
syndrome (HIV/AIDS; 15%, 9/60), diabetes (13%, 8/60), asthma
(8%, 5/60), or schizophrenia (7%, 4/60). Other patient groups
are described in more detail in Multimedia Appendix 2. The
sample size of the studies varied from 4 participants to 9959.
In half of the studies (53%, 32/60), the sample size was 100 or
under, and in 23 studies (38%, 23/60), it was over 100. In 5
studies (8%, 5/60) the sampl e size was shown as the amount of
appointments, not participants. The response rates of the studies
varied from 22-100%. Descriptive characteristics of theincluded
studies are presented in more detail in Multimedia Appendices
land 2.
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Figure 2. Countries of the publications included.
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Purposes of Text M essage Reminders Used in Health
Care

The purpose of the study, description of the intervention, dose,
and timing were extracted to describe the purposes of text
message reminders used in health care. Mobile phone text
message reminders were used to remind patients about their
medication or treatment in 63% (38/60) of the studies, and both
to increase the attendance to clinical appointments and to
decrease the non-attendance to clinical appointments with
patients from different patient groups in 37% (22/60) of the
studies (Multimedia Appendix 2).

The mobile telephone text message reminders were used as the
only intervention in 73% (44/60) of the studies (Multimedia
Appendix 2). In 27% (16/60) of the studies, the approach was
multifaceted, indicating that text message reminders were
connected to another comprehensive health intervention system,
such as educational text messages (7%, 4/60) [31-34],
informational text messages about patients’ disease and healthy
living (12%, 7/60) [20,21,32,33,35-37], supportive text messages
[22,38] or to diary data collection [39]. In the studies by
Rodrigues et a [40] and Sidney et a [41], reminders were sent
as non-interactive neutral pictures delivered as an SMS.

The dose and timing of the text message reminders depended
on the dosage of the medication or treatment and a patient’s
scheduled appointment (Multimedia Appendix 2). In 55%
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(33/60) of the studies, the dose was reported as how often the
text message reminder was sent, so that the most common dose
was to send the text message reminders daily (35%, 21/60)
[20-22,31,32,35,38,39,42-54]. In 38% (23/60) of the studies,
the dose was reported as amount of text message reminders
sent, and in 7% (4/60) of the studies, the dose was reported to
depend on patients' preferences.

The timing was reported as the time of the day (eg, morning,
evening) or asacertaintime (eg, 10 am., 8 p.m.) in 37% (22/60)
of the included studies, and as how many days before the
appointment the reminder was sent (eg, one day before the
appointment) in 25% (15/60) of the studies . In 22% (13/60) of
the studies, the timing was reported to be based on patients’
personal needs. However, in 17% (10/60) of the studies, the
time of sending text messages was not reported. Further, the
timing varied from 10 minutes before the medication was due
to be taken [55] to 2 weeks before the scheduled appointment
[56]. The dose and timing of the text message reminders are
shown more specifically in Multimedia Appendix 2.

Assessment M ethodsto Evaluatethel mpact of M obile
Phone Text M essage Reminders

A description of the instruments used as an assessment method
was extracted (Multimedia Appendix 3). In 43% (26/60) of the
studies, the impact was assessed using existing databases (eg,
attendance rate/did not attend rate) [34,39,52,56-78].
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In 12% (7/60) of the studies, the impact of the maobile phone
text message reminders was assessed using questionnaires
[20,32,41,49-51,53], and in 18% (11/60) of the studies, the
impact was assessed using physiological measures
[22,31,35,37,44,45,47,48,52,79,80]. Out of these 11
physiological assessments, patients’ self-assessment was used
alone in one study, blood test alone in one study, self-reported
weight in one study, and in eight studies patients
self-assessment was connected with electronic monitoring, a
guestionnaire, pill counting, or a blood test. Other assessment
methods were electronic monitoring alone (n=3) [42,46,81],
pill count alone (n=1) [40], system usage cal culation (n=1) [36],
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proportion of days covered calculation (n=1) [82], interview
(n=1) [54], and observational measurement (n=2) [30,83].

In 10% (6/60) of the studies, the impact was assessed through
patient satisfaction with the text message-based intervention
[33,38,55,84-86]. In addition to these six studies, patient
satisfaction was assessed in 15 studies. Patients' satisfaction
with the text message reminders was assessed in total in 20
studies, and patients' reminder preferences in one study (Table
2). Patient satisfaction was assessed by questionnaires (n=14)
[20-22,31-33,38,41,48,53,55,70,79,85], and by interviews (n=6)
[36,39,44,73,80,84]. Patients’ preferences regarding reminders
(n=1) were assessed by calculating the percentage of patients
who selected the SM S reminders [86].
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Table 2. Assessment of patient satisfaction.

Author (year) QOutcome measure Instruments Outcomes?
Anhgj & Mgldrup (2004) Feasibility of using SMSfor asthmadiary data Focus group interview +
[39] collection
Participants’ experiences with medication ad- Focus group interview +
herence reminders
Agyapong et al (2013) [38] Usefulness Semistructured questionnaire +
Patient satisfaction with abstinence reminders Semistructured questionnaire +
Patient satisfaction with medication reminders Semistructured questionnaire -
Aroraet a (2012) [32] Satisfaction with the TEXT-MED program Questionnaire +
Branson et a (2011) [70]  Patient satisfaction with text message re- Questionnaire +
minders
Britto et al (2011) [85] Usefulness Questionnaire +
Acceptability Questionnaire +
daCostaet a (2012) [80] Petient satisfaction Interview +
Dick et a (2011) [44] Satisfaction with the text message-based pro- Interview +
gram
Dowshen et al (2012) [48] Feasibility “ Satisfaction survey” +
Acceptability “ Satisfaction survey” +
Fischer et al (2012) [73] Feasibility Focus group interview +
Furberg et al (2012) [21]  Patient satisfaction with text messages Satisfaction survey viaSMS +
Greaney et a (2012) [86] Automated reminder preferences SMS calculation 28%
Hanauer et a (2009) [36] Feasibility Interview +
Holtz & Whitten (2009) Feasibility Interview +
(84]
Compliance with monitoring asthma Log-in records +
Kollman et a (2007) [79] Feasibility and user acceptance Questionnaire +
Lewiset a (2013) [53] Receptivity to adherence messaging Message receptivity questionsviatwo-way +
text messages
Clinical outcomes Blood test (total virusload and CD4 counts)  +
Luaet a (2012) [33] Feasibility and acceptability Feedback form +
Mao et a (2008) [55] Patient satisfaction Standardized questionnaire +
Nundy et al (2013) [20] Feasibility and acceptability Patient experience survey +
Pena-Robichaux et a Usability and satisfaction of the TM system Questionnaire +
(2010) [31]
Shaw et a (2013) [22] Feasibility and acceptability Questionnaire +
Sidney et a (2012) [41] Usefulness Structured questionnaire +
Reminder preference: Structured questionnaire, dataon the deliv-
ery
Voicere- 87%
minder
SMSalone 11%

% patients’ positive feedback, - patients’ negative feedback.
. . . Of theincluded studies, the outcome measures were adherence
Impact of Using Text Messagesas Remindersin Health to medication or treatment (50%, 30/60), appointment attendance

Care (22%, 13/60), appointment non-attendance (18%, 11/60), or
Outcome measures and outcomes were extracted to describe  patient satisfaction (10%, 6/60). Theimpacts of using SM Stext
the impacts of using text messages as remindersin health care.
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messages as reminders in health care are described in Table 2
and Multimedia Appendix 3.

Out of 60 studies, the outcomes reportedly improved in 77%
(46/60). First, adherence to medication or to trestment improved
in 24 studies [20,21,31,32,35-37,39,40,43-46,
48-51,53,54,66,79-82]. Second, appointment attendance was
reported to have improved in 11 studies
[30,34,57,60,61,69,70,74,75,77,78]. Third, non-attendance rates
reportedly decreased in 11 studies[56,59,62-65,67,68,71,72,76].
In addition, patients’ attitudes towards medication were reported
to have improved [51], the number of missed medication doses
reportedly decreased [44,81], and text messages were found to
have reduced treatment interruptions [46].

Outcomes in patient satisfaction were positive in those studies
(n=6) where no impact was assessed [33,38,55,84-86]. In
addition to these studies, patient satisfaction was assessed in 15
studies together with the impact assessment. In patients
opinions, text messages were easy to use [20,44,48], they
reminded patients to take their medication [32], patients were
willing to receive text messages [53,66], and they were satisfied
with text messages [69].

Using text messages had advantages over other reminding
systems. Text messages could be sent to patients simultaneousdly,
they were always available [59], cost-effective [59,63], and
sending text messagesto patients required less staff [63]. Liew
et a [65] found that text messages were as effective astelephone
reminders but were low-priced [60,61]. However, in the study
by Greaney et al [86], participants preferred automated voice
response reminders (72%) instead of SMS reminders (28%).
Patients' opinions about the usefulness of the text messages
received varied from 88% [31] to 66% [81].

However, daily text message reminders did not improve
adherence to oral contraceptive pills[42], acne treatment [47],
or lupus erythematosus treatment [52]. Pijnenborg et al [30,83]
found that the overall effect of prompting disappeared after the
text message reminders ceased, indicating the dependence on
continuous use of the intervention. Bos et al [58] and Fischer
et a [73] found that there were no differences in appointment
attendance before and after sending text message reminders.

Degpite al the benefits and beneficial characteristics of the
mobile phone text message reminders, this literature review
shows that there are limitations to using mobile phone text
message reminders. First, patients had privacy concerns about
losing their mobile phones and other people possibly gaining
access to the messages [67,70]. Although most (93%, 56/60)
of the studies reported that the messages did not include the
patient’s name or other identification in the reminder message,
four exceptions were found [47,60,61,72]. No adverse events
werereported. Second, patients may have changed their mobile
phone numbers without informing the heath care staff
[60,61,67], thus the staff could not be sure that all participants
had received the text messages. Downing et al [77] found that
the proportion of undelivered text messages was high. Koshy
et al [63] demonstrated that patients may have not received the
text message reminders due to incorrect data entry. Third, it is
possible that patients adapted to the messages and stopped
reading them [43].
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Discussion

Principal Findings

Theresultsof thisnarrative literature review showed that mobile
phones and text messages are used worldwide, which supports
the global penetration of mobile phone subscriptions [1] in
different user groups in health care [2,12,14,15]. We have
demonstrated that mobile phone text messages may have their
uses in reminding patients about medication adherence
[43,45/4750] and in reducing non-attendance rates
[59,61,63,76]. The possibility of using text message reminders
as the only intervention or in conjunction with some other
comprehensive health intervention systems further adds to the
usability of text messages in health care services. Thus, SMS
reminders deserve more attention as a potential innovation to
improve health care operations [87].

On the other hand, some concerns were also identified. First,
in4 studies, the dose of text message reminders (eg, the number
of text message reminders, how often text message reminders
were sent), and in 12 studies, the timing of the text message
reminders reported were based on patients persona needs.
Second, despite the safety of the text messages in health care
[6], the literature review demonstrated privacy concerns, such
asloss of amobile phone or other people reading the messages
[67,70]. Therefore, more emphasis should be put on how to
guarantee that health-related patient information in electronic
systemsis anonymous and neutral enough to be managed even
in open electronic systems. Special considerations are aso
required in designing the content of the reminder messages,
entering the patient data to the automatic systems or dialing
correct mobile phone numbers to protect patients' privacy and
security issues [4,88].

The impacts of text message reminders focused on improving
adherence to medication and improving appointment attendance.
Although no meta-analysis was used due to the high
heterogeneity of the data gathered, this review demonstrated
that text message reminderswere easy to use, useful for patients,
they were willing to receive text messages, and satisfied with
thetext message reminders. Thisknowledgeisessential because
patients' views influence the acceptance of the text message
intervention and its integration into patients daily lives [13].
On the other hand, patients may adapt to the messages and the
effectiveness of the messages diminishes. Thisiswhat happened
in the study by Strandbygaard et al [43]; participants in the
intervention group stopped reading their reminder messages
after afew weeks.

Limitations

We recognize that there are some limitations in our review.
Firgt, the literature search yielded studies that were diverse
methodologically and clinically. As the studies included were
heterogeneous in study design, patient group studied, sample
size, description of theintervention, and outcome measures, we
synthesized the data with a narrative method, rather than trying
to do ameta-analysis. As such, our findings cannot be used to
recommend any preferred strategy for the use of mobile phone
text message reminders in health care. Second, the studies
differed in their methodological quality, which may have had
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an impact on the results, and biased our findings and limited
our interpretations. Third, we included studies only from
peer-reviewed English-language journals, which may have
restricted our findings and biased the data toward positive
results. And fourth, we excluded studiesiif text messages were
received by parents, relatives, or friends, which may exclude a
wide variety of studies (eg, immunization reminders, see
[89,90]) in different fields and further affected the conclusions
from the review.

Future Research

Further evaluation of mobile phone text message reminder
interventionsis needed to form amore coherent picture of their
use and effectiveness in health care services. This should be
done with rigorous RCT studies of their effectiveness and
cost-effectiveness. The research should also focus more on
service users and their caregivers needs and preferences
regarding the text message reminders to be received and how
to maintain interest in text message reminders to achieve the
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best possible impact. In addition, the assessment of users
satisfaction toward intervention should also be ensured. In this
task, qualitative evaluations could also be used to hear users
voices. More research is also needed to ascertain the best ways
to guarantee privacy and security in mobile phone text message
reminder interventions.

Conclusions

Thefindings of thisliterature review are encouraging. However,
the amount of evidence for SM S appli cation recommendations
isstill limited. In our review, having 77% (46/60) of the studies
showing improved outcomes may still indicateitsusein health
care settings. Although no firm conclusions can be drawn so
far, mobile phone text message reminders may be a potential
method in health care systems. Given the widespread use of
mobile phone text message reminders among different patient
groups, it may have the potential to improve adherence to
medication and attendance at clinical appointments globally.
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Abstract

Background: Obtaining access to a demographically and geographically diverse sample for health-related research can be
costly and time consuming. Previous studies have reported mixed results regarding the potential of using social media-based
advertisements to overcome these challenges.

Objective: Our aim was to develop and assess the feasibility, benefits, and challenges of recruiting for research studies related
to consumer health information technology (IT) by leveraging the social structures embedded in the social networking platform,
Facebook.

Methods: Two recruitment strategies that involved direct communication with existing Facebook groups and pages were
developed and implemented in two distinct populations. The first recruitment strategy involved posting a survey link directly to
consenting groups and pages and was used to recruit Filipino-Americansto astudy assessing the perceptions, use of, and preferences
for consumer health IT. This study took place between August and December 2013. The second recruitment strategy targeted
individuals with type 2 diabetes and involved creating a study-related Facebook group and asking administrators of other groups
and pagesto publicize our group to their members. Group memberswere then directly invited to participate in an online pre-study
survey. This portion of alarger study to understand existing health management practices as a foundation for consumer health
IT design took place between May and June 2014. In executing both recruitment strategies, efforts were made to establish trust
and transparency. Recruitment rate, cost, content of interaction, and characteristics of the sample obtained were used to assess
the recruitment methods.

Results. Thetwo recruitment methodsyielded 87 and 79 complete responses, respectively. Thefirst recruitment method yielded
arate of study completion proportionate to that of the rate of posts made, whereas recruitment successes of the second recruitment
method seemed to follow directly from the actions of a subset of administrators. Excluding personnel time, the first recruitment
method resulted in no direct costs, and the second recruitment method resulted in atotal direct cost of US $118.17. Messages,
posts, and comments received using both recruitment strategiesreflected ten themes, including appreciation, assistance, clarification,
concerns, encouragement, health information, interest, promotion, solicitations, and support. Both recruitment methods produced
mixed results regarding sampl e representativeness with respect to characteristics such as gender, race, and ethnicity.

Conclusions: Theresults of the study demonstrate that |everaging the social structures of Facebook for health-related research

was feasible for obtaining small samples appropriate for qualitative research but not for obtaining large samples needed for
guantitative research. The content of interactionswith members of the target population prompted ethical deliberations concerning
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suitable target communities and appropriate boundaries between researchers and participants. Widespread replication of this
method would benefit from a broad discussion among researchers, social media users, social media companies, and expertsin
research ethics to address appropriate protocols for such interactions.

(J Med Internet Res 2014;16(10):€243) doi:10.2196/jmir.3786

KEYWORDS

participant recruitment; Facebook; social media; consumer health IT; ethnicity; advertising

Introduction

As consumer health information technology (IT) becomes
increasingly integral to the health care delivery system, it is
imperative that such technology aligns with patients' needs
[1-4]. Gaining in-depth understanding of these requirements
necessitates directly assessing patients existing health
management practices[5,6] and experienceswith prototypes of
and currently available consumer health I T solutions[2,7]. Yet,
obtaining in-person access to patient populations can be
challenging, and researchers’ and designers’ recruitment efforts
are often limited to geographically available populations due
to time and cost. Consequently, research questions must fit
available populations, and recruitment efforts may fail to attain
populations with targeted characteristics related to race,
ethnicity, and socioeconomic status. Due to their size and
diversity of users, online socia media platforms offer the
potential to engage a wider range of patient populations in
consumer health I T research.

This paper’'s purpose is to present the development and
assessment of recruitment strategies|everaging one social media
platform, Facebook, for consumer health I T research and design.
Facebook enables users to create their own profile pages and
connect with others [8,9]. It also enables multiple modes of
communication between individuals. Public modes include
updating one's status on one's own profile page, posting content
on another’s profile page, and commenting on others' statuses,
posts, or photos. Private modes include messaging (similar to
emailing), chatting (similar to instant messaging), and video
chatting (similar to video conferencing). In addition, users may
create, join, and interact with groups focusing on specific topics
and like, post to, and follow pages (public profilesfor businesses
and organizations). Each user’shome page featuresanewsfeed,
atailored selection of updates about the user’sfriends Facebook
activity [10]. Users may modify privacy settings, including
specifying with whom information may be shared and from
whom contact requests may be received.

Facebook is a promising recruitment instrument for three
reasons. First, it remainsthe most visited social networking site
within the United States via computer, mobile phone apps, and
mobile phone browsers, with a significantly larger user base
and per person usage time than the next largest social
networking site across each platform [11]. Facebook reported
atotal of 1.28 billion active monthly users at the end of thefirst
quarter of 2014 [12], with 71% of online adults in the United
States using this service [13]. Moreover, 81.2% of daily active
users reside outside the United States and Canada [14].
Consequently, Facebook may facilitate access to an extensive

http://www.jmir.org/2014/10/e243/

group of potential participants both within the United States
and globally.

Second, within the United States, Facebook boasts a diversity
of users [13]. No statistically significant differences exist
between the proportions of online adult non-Hispanic whites,
non-Hispanic blacks, and Hispanics using Facebook. Similarly,
no statistically significant differences exist between the
proportions residing in urban, rural, and suburban settings.
Although statistically significant differences do exist across
socioeconomic status and education, the largest spread between
categories does not exceed 8%. The most meaningful differences
inusage exist across gender and age; onlinewomen and younger
adults are more likely to use Facebook. However, across both
genders and all age groups except for those over 65, amajority
of individuals engage with the platform. While only 45% of
those over 65 currently use Facebook, this demographicis one
of the fastest growing user groups [15]. Thus, directing
recruiting through Facebook has the potential to engage
individuals from all demographic categories.

Finally, Facebook isbecoming aspacefor health-related activity
and exchange. In 2011, Pew Research Center surveysindicated
that 11% of Facebook users had posted comments, queries, or
information about health or medical matters, and 9% had started
or joined ahealth-related group on asocia networking site[16].
In the same year, one study found over 600 breast cancer groups
on Facebook, with a collective membership of over one million
[17]. Health-related Facebook groups are used for sharing
personal clinical information, requesting disease-specific
guidance, receiving emotional support, fundraising, and
generating awareness about a condition [17,18]. Additionally,
health care organizations, including governmental centers and
agencies, health care institutions, pharmaceutical companies,
and nonprofits use Facebook to disseminate health advice and
promotion messages [19]. Usersa so communicate about health
through their individual profiles[20-23]. Facebook has naturally
extended to encompass health-related topics; therefore, using
it as a recruitment platform for health IT-related research
activitiesis consistent with its existing scope.

Nonetheless, recruiting research participants via Facebook
involves significant and novel obstacles. Encouraging people
to engage in research requires more than an invitation to
participate. Dillman et a have argued that participation is
generated through a successfully negotiated process of social
exchange, using techniques they call the “tailored design
method” [24]. They note that “Tailored design is the
development of survey procedures that work together to form
the survey request and motivate various types of people to
respond to the survey by establishing trust and increasing the
perceived benefits of completing the survey while decreasing
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the expected costs of participation” p. 38 [24]. Creating trust
and transparency is key to recruitment; however, this can be
challenging in any computer-mediated communication,
including group interaction. Rules and restrictions enforced by
Facebook, as well as informal, emergent norms in online
communities, restrict the forms and channel s of communication
available to researchers. As columnist David Brooks recently
suggested, social mediamay be changing implicit assumptions
about which people and which institutions are worthy of trust
[25].

Within the health sciences, recruitment efforts for research via
Facebook have predominantly used paid advertisements[26-32].
Clients of Facebook’s advertisement services are able to target
individual s based on location, interests/hobbies, and information
obtained from users' profiles [33]. This has met with mixed
results. Some studies have concluded that recruitment through
Facebook advertisementsiseffectivein terms of cost, participant
yield, and ability to engage specific demographic groups such
as low-income individuals and individual s with specific health
conditions [27-30]. However, others have determined that this
method yields few participants, or yields them at substantial
cost [26,31,32], in some cases resulting in no meaningful
participation [31]. This range of outcomes may be partly
explained by the target populations, the subject matter of the
research, and the actions requested by the researchers (eg, online
survey, participation in a clinical trial). All of these variables
can affect respondents’ perceptions of trust, legitimacy, benefit,
and cost and determine their rate of response [24].

In some cases, therefore, advertisements are effective for
recruiting via Facebook. However, the advertisement-based
approach only partially capitalizes on Facebook as a platform,
asit relieson broadcast strategies. Methods leveraging the social
structures embedded within Facebook may provide additional
means of recruiting. A few studies in the health sciences have
initiated exploration of such methods. Zaid et a posted a link
to an online survey to one Facebook group for women with
neuroendocrine carcinomaof the cervix [34]. They received 57
survey responses within the 30-day period during which the
study was open. Others succeeded by directly communicating
from a study or personal Facebook page [32,35]. One study
mentioned posting directly to Facebook groupsand pagesrelated
to the health condition of interest but provided no details about
this method or its success [23]. No health science studies we
know of have used recruitment strategies that involve directly
contacting administrators of multiple groups and pages or
creating a study group as a sampling frame.

This paper reports on our experiences implementing two
recruitment strategies to leverage the tailored design method
by directly communicating with administrators and members
of Facebook groups and pages. We specifically address the
feasibility, benefits, and chalenges of implementing such
strategies within the context of consumer health IT research.
Additionally, we report on our experiencestargeting individuals
(1) from a specific ethnic group (ie, Filipino-Americans) and
(2) with aspecific diagnosis (ie, type 2 diabetes) from multiple
demographic groups. To our knowledge, this is the first
assessment of such recruitment strategies capitalizing on the
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complex social structures of an online social network for
health-related research.

Methods
Study Details

Study 1: Consumer Health Information Technology in
a Filipino Community

Study 1 was designed to assess the feasibility, benefits, and
challenges of using Facebook to recruit members of a specific
ethnic group, Filipino-Americans, for a survey assessing the
perceptions, use of, and preferences for consumer health IT.
Recruitment occurred between August and December 2013.
This study focused on Filipino-Americans because, despite
Asian Americans extensive online presence[36], the needsand
preferences for consumer health IT of specific communities
within this population remain largely uncharacterized.
Participants completed an online survey administered through
SurveyMonkey [37], which contained 33 closed and 4
open-ended questions on topics including (1) experiences with
two forms of consumer health IT (ie, persona health records
and mobile health applications) and general social networking
sites for health management, (2) preferences for the design of
consumer health I T targeting the Fili pino-American community,
and (3) demographics. Eligible individuals were 18 years or
older, identified asFilipino, and lived in the United States. Prior
to launch, the online survey was piloted and revised based on
feedback from 8 individuals identifying as Filipino-American.

Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

Study 2 was designed to assess the feasibility, benefits, and
challenges of using Facebook to recruit individuals with type
2 diabetesfrom multiple demographic groupsinto amultiphased,
mixed methods investigation of how patients use online social
networking sites to communicate health information. This
ongoing study consists of three phases: (1) qualitative
exploration of participants health information communication
practices (target N=36), (2) development and pilot of a survey
instrument based on Phase 1 findings (target N=24), and (3) a
large sample survey of patients health information
communication practices (target N=600). This study’sfindings
will provide design guidance for consumer health I'T supporting
health information communication with patients’ social network
members. As a first step, participants were asked to join our
study’s Facebook group and complete a 23-question pre-study
survey administered online through Qualtrics [38] assessing
eligibility (ie, over 18, US citizen or residing in the United
States, diagnosed with type 2 diabetes, Facebook user),
demographics, Facebook use, interest in study phases, and
preferred contact information. We explicitly asked about
Facebook usein case participants had forwarded the survey link
to individuals who were not yet members of our Facebook
group. This pre-study survey primarily consists of questions
previously used by research team members in other studies;
new questions were developed based on the expertise of two
research team members with extensive experience in survey
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methodology. Results will serve as afoundation for purposive
sampling for the study phases. This paper reports on recruitment
activities to acquire pre-study surveys taken by the first 100
group members (the point at which maximum variance sampling
for Phase 1 interviews was initiated). These activities occurred
between May and June 2014.

Recruitment Procedures

Overview

Given the dearth of health sciences studies leveraging
Facebook’ssocid structuresfor recruitment, we sought guidance
from sociological methodology. Specifically, our strategies
were informed by Bhutta [39]. Bhutta's method involved
reaching out to her own social network and to administrators
of existing Facebook groupsfor baptized Catholicsin the United
States (Bhutta's target population). Interested individuals were
directed to a Facebook group created for the study, and upon
joining, were sent direct messages containing alink to the study
survey.

Our drategies differed from Bhutta's in key ways. First, we
reached out not only to Facebook groups, but also to pages.
Second, Study 1 did not involve astudy group; rather, the survey
link was directly posted to relevant groups and pages. Third, in
Study 2, group memberswereinformed that the pre-study survey
wasaninitia step inamore complex study and that they would
be asked to engage in additional study-related activities such
as online interviews or focus groups. Finaly, to minimize
potential for coercion, we did not directly advertise our study
to members of our personal social networks. Below, we detail
the recruitment strategy for each study.

Study 1: Consumer Health Information Technology in
a Filipino Community

The methodol ogy we devel oped and tested for Study 1 consisted
of three parts: (1) identifying Facebook groups and pages
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targeting Filipino-Americans, (2) announcing our study to
administrators of identified groups and pages (ie, gatekeepers
to our target population), and (3) posting asurvey link directly
to consenting groups and pages. Groups and pages were
identified through a keyword search of the terms “Filipino
America’ and “Filipino USA”. Pages or groups were excluded
if they did not appear to be permanently based in the United
States, if their members or followers did not appear to live in
the United States, if their Facebook presence was inactive, if
they appeared not to focus on the Filipino-American community,
or if they did not allow others to initiate contact. Through this
keyword search and application of exclusion criteria, we
identified atotal of 78 groups and 69 pages.

Administrators were contacted through Facebook’s private
messaging function (Figure 1). In this study, we did not pay to
ensure that private messages were sent to recipients’ inboxes.
Consequently, some messages may have been delivered to
“Other” boxes, adopted by some usersto receive messagesfrom
individuals who are not among their Facebook friends.
Responses were received from one group and seven page
administrators. Given the low response rate, the strategy was
updated to directly post our survey link to the groups and pages.
Since only group membersare allowed to post, we asked tojoin
each identified group. For “Open” groups, which contain the
most relaxed privacy features, membership was granted
automatically. For “Closed” groups, with more extensive privacy
features, permission from an administrator was required.
Depending on a page’s privacy settings, posts were either
automatically approved or sent to the administrator for approval .
Inall groupsand pagesfor which accesswas granted, we posted
a study announcement and SurveyMonkey link (Figure 2) a
total of five times over a 4-month period.
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Figure 1. Message to Filipino-American group and page administrators.

Valdez et al

Rupa Sheth Valdez

:

this information as well.

Thanks!
Rupa Valdez

staff/rupasvaldezphd

WWW sUrveymonkey.com

technology 1o manage health.

You don't know me, but I'm an assistant professor in Public Health at
the University of Virginia, and I'm seeking your help on a research
project. Our research team is interested in gaining a deeper
understanding about how Filipinos manage their health. We have
created an anonymous survey and would very much appreciate it if
you would post the following information to your page.

“A professor at the University of Virginia, Rupa Valdez, is interested in
learning more about how Filipinos manage their health. Help her learn
more about our community by checking out this (quick!)} survey:
https://www.surveymonkey.com/s/RXMGN36. Thanks!"

If you are comfortable with it, | would also very much appreciate it if
you would send a private message to all members of your group with

| understand that you might be reluctant to help me out, so I'm happy
to answer any questions you have about our research project.

http://www.medicine.virginia.edu/clinical/departments/phs/faculty-

Perceptions and Use of Consumer Health IT in a Filipino Community Survey

Our research team is interested in gaining a deeper understanding about
Filipinos' perceptions and use of information technology to manage their health.
It is important to note that there are no right or wrong ways of using information

Figure 2. Post to Filipino-American groups and pages.

| Rupa Sheth Valdez
November 1,2013

Dear Members of | IEGNINNGGIL

Community Survey

Like - Comment - Share

| am a professor at the University of Virginia and am conducting research to learn
more about how Filipinos manage their health. Please help me learn more about the
Filipino community by checking out this (quick!) survey:
https//www.surveymonkey.com/s/RXMGN36. Thanks!

Perceptions and Use of Consumer Health IT in a Filipino

Our research team is interested in gaining a deeper understanding about Filipinos' perceptions
and use of information technology to manage their health. It is important to note that there are
no right or wrong ways of using information technology to manage health.

Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

The methodology developed and tested in this study required
(2) creating astudy group, (2) identifying Facebook groups and
pages relevant to individual swith type 2 diabetesand racial and
ethnic minorities, (3) messaging group and page administrators
about our study, (4) managing the study group, and (5)
messaging study group members about the pre-study survey.

http://www.jmir.org/2014/10/e243/
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As a“home” for our study on Facebook, we created a group
titled, “ Diabetes Management Study Community”. To promote
rapport, we used an image of the research team engaging in
health management activities as a cover photo. We used the
“About” section, visible to al Facebook users, to establish
transparency of research activities. This section contained a
wel come message, study description, eligibility criteria, current
study activities, group rules, contact information, and
information about sponsorship and institutional review board
approval. Moreover, we posted files including detailed
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descriptions of the study and its eligibility criteria, and alist of
anticipated frequently asked questions to the group’s page.

We searched Facebook to identify groups and pages for
individuals with type 2 diabetes (or diabetes more generally)
and for racial and ethnic minoritiesto promote diversity in our
sample. We used keywords such as “Type 2 diabetes’,
“diabetes’, “Hispanic”, “Asian American”, “Pacific Islander”,
“African American”, “Chinese American”’, and “Pakistani
American”. It isimportant to note that this keyword search was

Table 1. Study 2 group and page breakdown.

Valdez et al

not exhaustive of al potential search terms. Groups and pages
were excluded if they contained fewer than 10 members or had
fewer than 10 likes, their members did not appear to livein the
United States, they had been inactive for the past 6 months, or
they did not allow othersto initiate contact. After this keyword
search and application of exclusion criteria, we contacted 122
groups and 132 pages. Additionally, we contacted 1 group and
5 pages based on referrals from those previously contacted. A
breakdown by target population is shown in Table 1.

Target population Groups contacted, n

Groups responding, n (%)

Pages contacted, n Pages responding, n (%)

Type 2 diabetes 49 24 (49)
American Indian/Alaska Native 14 6 (43)
Asian 18 7(39)
Native Hawaiian or other Pacific 14 6 (43)
Islander

Black or African American 16 6 (38)
Hispanic/Latino 12 7 (58)
Totd racial/ethnic 74 32 (43)
Total 123 56 (46)

54 18 (33)
17 6 (35)
27 6(22)
13 5 (39)
11 2(18)
15 2(13)
83 21 (25)
137 39 (29)

Facebook’s private messaging function was used to contact
administrators of each identified group and page (Figure 3).
Given our low response rate from administrators in Study 1,
when required, we paid Facebook a nominal fee (between US
$0.19 and $1.06) to ensure that messages were routed to peopl€e’s
“Inbox” as opposed to “Other” box. We paid this fee for 91 of
the 123 group administrators contacted. No fee was required to
send messages to pages. Follow-up messages were sent to all
administrators who had not responded within 5 days. In total,
administrators of 56 groups and 39 pages responded. We crafted
personalized repliesto each to establish trust and transparency.

The study group was managed to promote engagement without
overwhelming members with excessive content. The research
team posted weekly, informing members about study progress,
encouraging them to recruit others (Figure 4) and responding
to al questionsthat were not answered by other group members.
All member-generated posts required approval by the research
team. We requested that group members use the group’s page

http://www.jmir.org/2014/10/e243/

only to ask general questions and send questions about specific
situations directly to the group’s moderator. Posts containing
medical advice and solicitations were not approved. Initialy,
the research team intended to post diabetes-specific
informational resources consistent with those approved by the
National Diabetes Education Program (NDEP), American
Diabetes Association (ADA), or other similar institutions. An
initial post by the research team, however, was met with multiple
comments expressing concerns because the members didn’t
believe in “mainstream” guidance, but instead followed
alternative methods of disease management. For the remainder
of the study, the research team also adhered to the guideline of
not posting messages containing medical advice.

Once our study group reached 100 members, we sent private
messages to each member thanking them for joining and asking
them to compl ete the pre-study survey. Two reminder messages
were sent to al who did not complete it.
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Figure 3. Message to groups and pages for Study 2.

- Rupa Sheth Valdez
Hi,

My name is Rupa Valdez, and | am an assistant professor in Public
Health Sciences at the University of Virginia. Our research team is
seeking your help on a project to understand how people with Type 2
diabetes take care of their health. We were hoping you might be willing

to send a message to the members of your Facebook group, [ NN
I vith a link to our research team’s group,
hitps://www.facebook.com/groups/DiabetesManagementStudy Commu
nity/:

“A research team at the University of Virginia is interested in learning
more about how people with Type 2 diabetes take care of their health.
Check out the link to their group at

https://www.facebook.com/groups/Diabetes ManagementStudy Commu
nity/. Feel free to pass this link on to others you believe would be
interested.”

| understand that you may want to know more about this project, so
I'm happy to answer any questions you may have about our research.
We also have a lot of information on our group's page, which you are
more than welcome to check out.

Thank you in advance for your help!

Rupa Valdez
(http:/fwww.medicine.virginia.edu/clinical/departments/phs/faculty-
staff/rupasvaldezphd)

Figure 4. Example message posted to study group by research team.

' Rupa Sheth Valdez
June 6 at 3:48pm

We're still growing! Next week, we will begin study activities. More details
coming soon. Happy weekend!

30%

10%

Like - Comment

7 6 people like this. + Seen by 69
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Ethical Consider ations

Both studies were approved by the University of Virginia's
Social and Behavioral Sciences Ingtitutional Review Board.
Thefirst screen of each survey provided details about the study’s
purpose and participants' rights. Advancement past the initial
screen was interpreted as provision of informed consent. No
incentive for survey completion was provided in either study.
However, participants completing the pre-study survey for Study
2 wereinformed that incentives would be provided if they were
recruited into Phase 1 or Phase 2.

Participant confidentiality was maintained throughout both
studies. In Study 1, survey data were collected anonymously.
In Study 2, survey datawere not anonymous because they were
used as a platform for maximum variance sampling; however,
all datawere securely stored on password-protected computers
and files. To further ensure privacy and security of participants
information, we created a closed Facebook group, in which
group membership is public, but only members can see posts
and access group files. Additionally, we communicated with
members about privacy and security issues to increase
awareness. For example, in the “About” section, we reminded
participants that their Facebook friends might be able to see
what groups they joined and provided the option of
communicating with us outside Facebook.

Data Analysis

All survey datawere exported into SPSS 21.0[40] for analysis.
The percentage of missing data and the demographic
compositions of both sampleswere determined using descriptive
statistics. All posts and messages received from group and page
administrators and study group memberswereloaded into QSR
NVivo 10 [41] for analysis. Qualitative data from both studies
were analyzed concurrently using qualitative content analysis
methods[42-45] that stop at adescription of the datain everyday
language (as opposed to theory development). The unit of
analysis was the message, and simultaneous coding was used

Figure5. Study 1 cumulative recruitment over time.
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when units of text contained several meanings [46]. To ensure
rigor, 3 investigators collaboratively coded the data. One
investigator (MJT) created aniinitial coding framework for Study
1 and another (HKM) created an initial coding framework for
Study 2. Both met together with athird (RSV) to creaste arevised
coding framework encompassing both studies. The initial 2
investigators then recoded their respective datasets as
appropriate, met again with thethird investigator, and conducted
a fina review of the other investigator's dataset to ensure
consistency.

Results

Recruitment

Study 1: Consumer Health Information Technology in
a Filipino Community

We successfully posted our study message to 31 of the 78
identified Facebook groups (40%) and 62 of the 69 identified
Facebook pages (90%). During the study, our posts were “ seen”
atotal of 3564 times. Facebook indicates that a post has been
seen by anyone who scrolls past or follows a link directly to a
post. Consequently, someone who “sees’ a post may not
necessarily read it. Our poststo groupsreceived 65 “likes’, and
our posts to pages received 9 “likes’. Additionally, our posts
were shared three times, and the principal investigator received
9 friend requests from members of the target population. The
survey was accessed 137 times of which 87 resulted in
completed surveys. The rate of study completion was
proportionate to that of posting to groups and pages (Figure 5).
Approximately 6% of survey data were missing for the
demographic variables and 2% for the remaining 22 close-ended
variables; 91% of the respondents provided substantive feedback
on at least one, 86% on at least two, and 75% on at least three
of the four open-ended questions. No direct costs beyond staff
labor were incurred.
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Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

We received replies from administrators of 56 of the 123
contacted groups (45%) and 39 of the 137 contacted pages
(28%). Table 1 shows a breakdown by type of group and page.
Eight administrators vol unteered to share information about our
study via Twitter, blogs, newdl etters, listservs, or Google groups.
Because we were not members of the groups, we were unable
to determine how many Facebook users had “seen” or “liked”
posts containing our study information. The principal
investigator received friend requests from 3 administrators and

Figure 6. Study 2 cumulative Facebook study group membership over time.
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Participant Characteristics
Study 1: Consumer Health Information Technology in
a Filipino Community

Demographic characteristics of the 87 respondents who
completed the survey appear in Table 2. Gender was evenly
distributed. All age and income brackets were represented, with
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1 group member. Figure 6 displays numbers of messages sent
to group and page administrators and membership of our study
group. Membership growth seems to have followed not from
the numbers of messages but rather the actions of a subset of
administrators. From the 100 group members, we received 79
completed pre-study survey responses from unique individuals
(after checking for duplicate Internet protocol [IP] addresses
and contact information), of which 61 were from eligible
individuals. Approximately 1% of survey data were missing.
Total direct costs incurred (excluding investigator and staff
effort) totaled US $118.17, equaling $1.94 per completed survey
from eligible individuals.
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the highest number of participants between ages 30 and 49 and
with a household income between US $30,000 and $74,999.
Participants were more likely to be married, speak English at
home as a primary language, and have at least an Associate’'s
or Bachelor's degree. Slightly more individuals reported the
Philippines, rather than the United States, as their country of
birth; 93% strongly or very strongly identified as Filipino.
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Table 2. Study 1 demographic characteristics (n=87).

Valdez et al

General characteristics n (valid %)
Gender
Male 40 (49)
Femae 41 (51)
Age
18-29 18 (22)
30-49 26 (32)
50-64 24 (29)
65+ 14 (17)
Education
Less than high school 1(1)
High school diploma or equivalent 22
Some college, but no degree 11(13)
Associate's or Bachelor’'s degree 35(42)
Graduate degree 34 (41)
Household income, US$
<$30,000 17 (22)
$30,000-$74,999 26 (34)
$75,000-$99,999 13(17)
$100,000+ 20 (26)
Marital status
Married 48 (59)
Widowed 7(9
Divorced 4(5)
Separated 1(1)
Never married 22 (27)
Birth country
Philippines 46 (55)
United States 36 (43)
Other 2(2
Primary language at home
English 61 (75)
Tagalog 13(16)
Other 6(9)
I dentify as Filipino
Very strongly 59 (70)
Strongly 19 (23)
Neutral 5(6)
Not at al strongly 1(1)
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Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

The pre-study survey was completed a total of 79 times,
excluding known duplicate attempts, for aresponserate of 79%.
However, 18 individuals were deemed ineligible (Figure 7). Of
the 61 eligibleindividuas (Table 3), the majority were female,
between the ages of 30 and 64, and married. All but one had a

Figure 7. Reasonsfor Study 2 ineligibility.
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high school diploma or equivalent and 76% had at least some
college education. All geographic and household income
categories were represented, although only two participants
reported ahousehold income over $150,000. Eligibleindividuals
completing the pre-study survey were predominantly white,
with moderate participation from the black/African-American
and Hispanic/Latino communities. Most indicated interest in
more than one study phase.
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Table 3. Study 2 demographic characteristics (eligible only) (n=61).

Valdez et al

General characteristics n (valid %)
Gender
Male 15 (25)
Female 46 (75)
Age
18-29 1(12)
30-49 22 (36)
50-64 29 (48)
65+ 9 (15)
Education
Less than high school 1(2
High school diploma or equivalent 11 (18)
Some college, but no degree 21(34)
Associate’'s or Bachelor’'s degree 18 (30)
Graduate degree 10 (16)
Household income, US$
<$30,000 20(33)
$30,000-$74,999 22 (36)
$75,000-$149,999 17 (28)
$150,000+ 203
Marital status
Married 42 (69)
Widowed 23
Divorced 11 (18)
Separated 23
Never married 4(7)
Geographicregion
Urban 14 (23)
Suburban 20(33)
Rural 23 (38)
Other 2(3)
Don't know 2(3)
Race
White 45 (77)
Black or African American 7(12)
American Indian/Alaskan Native 1(2)
Asian 1(2
Native Hawaiian/Pacific |slander 0(0)
Some other race 4(7)
Ethnicity
Hispanic or Latino 6 (10)
Not Hispanic or Latino 55 (90)

Interest in study phases
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General characteristics n (valid %)
Phase 1 43 (70)
Phase 2 40 (66)
Phase 3 48 (79)

Content of Interaction

Study 1: Consumer Health Information Technology in
a Filipino Community

We received feedback via21 messages and 27 commentsduring
recruitment, reflecting seven broad themes. Individuals noted
their interest in providing assistance with our recruitment,
confirming participation, declining participation, and providing
referrals to other organizations for recruitment. They also
requested clarification of multiple dimensions of our study,
including our purpose, methods, and target population. A few

Table 4. Study 1 messages and comments received.

voiced concerns. For example, one administrator warned fellow
group members about the security of their information; another
expressed unease at the number of times we asked to post the
recruitment message. Others provided encouragement for our
research through emotionally supportive messages and
instrumentally supportive messages seeking to connect us with
other individuals and organizationsto partner with in the future.
We also received messages expressing interest in our results
and us as individuas (eg, requests to be Facebook friends).
Some individuals offered promotion of our study to others.
Finally, we received a few messages containing solicitations.
Verbatim examples are shown in Table 4.

Theme Study 1 message and comment quotes

Assistance “Hi Rupa,

Thank you for reaching out to the [name of organization] facebook page for your research study. | would recommend going
toour websiteat [url]. We have alisting of all the Filipino Organizationsthat belong to [name of organization] (it isan umbrella
organization) with emails and contacts that may be of help to you. | unfortunately cannot post your post because our facebook
page is reserved for paid partner organizations events and promotions only. | hope you find the information above helpful and
good luck with your study!

Sincerely,

[Name] [Job title]”

“1 am Pastor of [name] Church and President of [name of organization] of [region]. | have checked out your web page at UVA
and am willing to help. | will post thisin both pages. Hope this helps.”

Clarification “where/how are you publishing results?’

“By the way, why did you choose to choose Filipino Community as the overall subject of this research?’

Concerns “1 took this survey and it has been verified as safe. No persona information will be requested. Thank you professor for your
interest. For those interested using social media and other internet based applications to discuss personal health issues; be
careful and use common sense. The Internet (wirelessin particular) isan unsecure means of communication. Putting information
about your health online may effect things such as employment and insurance.”

“You have submitted this 4 times already...”

Encouragement “Ms. Valdez, You may want to try to partner with direct service agencies who service Filipinos. Two of them are [name of
organization] and [name of organization]. Both are located in [city] (within [county]) Good luck with the survey.”

“Hello, Ms. Valdez. Thisis an interesting study/survey. The [name of organization] thanks you and we hope that you'll get
many participants and useful results to your survey and good luck!”

Interest “No problem Rupal | am very interested to hear about the results of your study. If you are able to would you be able to email
me your findings when completed?’

“| am the Pastor of [name of Church]. Please add me asafriend. Thank you! [url]”

Promotion “Simple survey to fill out. Takes about 5-10 minutes. (Pork adobo, sisig, and chicharron...hnmmm good)”

“I encourage more people to take this survey. | already manage my healthcare online through my HMO's website. | email my
doctor and can go back and view the discussion anytime. | schedule and cancel appointmentswith easeonline. | check pharmacies
to seeif my medications are available then order them and pick them up. | can view my medical test results anytime | want
online. Also amedical chart ID app islike an easy access medical identification which is most valuablein case of emergencies
and crisis were split second decisions are made that can save your life”

Solicitations “Hello po kabayan,

| would like to share to you a very promising pinoy product. [name of product] - a combination of wheatgrass and guyabano.
Be adealer now and get al [name of product] products half the price (50% lifetime discount upon membership). See more of

the privileges as u become part of our team! [url]”

“Please help these families in need [url]”
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Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

We received 92 messages from administrators and study group
members while recruiting. These reflected six of the themes
seen in Study l—assistance, clarification, concerns,
encouragement, interest, and solicitations—and one new theme,
health information. Individuals commented on their ability to
provide recruitment assistance; however, the scope of these
messages was larger than in Study 1. Specifically, we received
messages stating that individuals needed time to consider
participation and providing reasons for declining participation,

Valdez et al

such as language barriers or inconsistency with the group’s
privacy guidelines or scope. Concernswere expressed regarding
whether or not we advocated the ADA’'s views of diabetes
management, the historical treatment of minority populations
in scientific research, and the perceived vagueness of our study
description. Individuals indicated interest in participating in
future studies, but not in study findings or the research team.
Messages related to clarification, encouragement, and
solicitations paralleled those received in Study 1. A few
individuals sent us messages containing health information
specific to their situation. Verbatim examples are shown in
Table 5.

Table 5. Study 2 messages received.

Theme

Study 2 message quotes

Assistance

Clarification

Concerns

Encouragement

Health Information

Interest

Solicitations

“Hi Rupa, we thank you for reaching out and thinking of usfor this cause. Unfortunately, we are unable to share your link on
our page due to our community guidelines. We wish you the best of luck and thank you for your commitment toward bettering
the lives of those affected by diabetes”

“1 will join the group myself and see what it is about and then | will decide if | wish to pass the information on to my other
group members.”

“What will the information you gather go towards? New guidelines for type 27’
“Are you seeking this from the Arab American community or anyone can participate?’

“1 need to know whether your group is going to listen to concepts that may run contrary to the ADA. Many of us believe that
the ADA is very narrow-minded and actually has caused more damage than helped. Need to know where you stand with tradi-
tional concepts.”

“1 am an Indian advocate and it has been our cultural that these studies are never good for our culture. With broken treaties,
feeding our relatives alcohol, bad government food in the name of the commodities program, isolation on the most desolate
reservations and colonies. Fake blood tests that were really designed to get our DNA, trust is an issue for natives.”

“Maam, | am not an expert on groups, but | would like to see if you would like to observe of how we run our group from the
admin side. Thiswill give you important insight on what we have found to work and what did not, how we communicate with
each other, and how we run our group as tightly with less spam that most. Let me know if you would want to do this. | think
it might help you to not make many of the mistakes that we did starting out.”

“Hi Rupa,

Of course | will share the message! Sorry it took so long to get back to you. | was on vacation for the past two weeks and
haven’'t done aton of updating.

Good luck in your study!
Posted! J’

“1 have changed my eating habits and eat healthy foods now. | eat fish and chicken baked, veggies and fruits (berries, apples
and citrus) occasionally bananas for the potassium. | drink a gallon of water aday and walk when possible. | take vitamin b
complex, vitamin ¢ and a multiple vitamin daily. | hope this information helps. Losing weight has helped as well. | am still
working on losing more but the 40 pounds | have lost has helped alot.”

“1 have type 2 diabitees lamtaking insulin twice aday”

“1f you have any studies on type 1 please let me know, | would love to participate. | know [name] who works there at UVA in
the [name] dept. Sheisa[position] with your university. | just live too far away to participate in the [name] project stuff unfor-
tunately.”

“Thanksfor thereturn. It is ok thanks. Well if you do get the ok to go global please keep me in your records. My wifeisdia-
betic too by theway. May it go well and you get the results that you are searching for. Kindest regards and thanksfor conscidering
me even if unsuccessful thistime round. Sincerely”

“In return could | ask that you take alook at the real diabetic reader reviews page for my book [name] [url] and send the link
to people you know with Type 1 and Type 2 diabetes.”

“Hi Rupa, So sorry for the lag time. | have been on vacation and trying to get through everything. Yes, we would be happy to
post this on our Facebook page. | will plan to post it tonight. | would like to ask if you would be willing to post about [page
name] on your Facebook page. If so, please let me know, and | will send a post over to you. Thank you!”

Study group members contributed 26 posts and 14 comments  unapproved because they violated our community’s guidelines

to our group’s page, not including messages that remained
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three themes. Members expressed appreciation for the study
and for acceptance into the Facebook group. Upon acceptance,
many shared health information, including personal and family

Table 6. Study 2 posts and comments on study group’s Facebook page.

Valdez et al

medical histories. Others asked for and provided emotional,
technical, and instrumental support to fellow community
members. Verbatim examples appear in Table 6.

Theme

Study 2 quotes of posts and comments on our Facebook group’s page

Appreciation

“Thank you for adding me to this group! | am atype 2 diabetic and have been sincei was 16"

“Thank you for accepting meinto the group. | amaT2 for about 20 years. Have been on apump since Dec 20009. It has changed

my life. Looking forward to the study”
Hedlth Information

“Diagnosed in 1992. Strong family history on my fathers side. On OmniPod since 2012. | love my pod and am convinced

pumps are best. Currently in abad slump of diabetes burn out.”

“Interesting to see where this leads. Probably borderline for 20 years.. Mild T2. Controlled by diet and exercise. Side benefit

of retirement - time to exercise regularly. A1C 6.1”

Support “1 took the survey but haven't heard anything. | am not sure how to get to the site only got here because | got a notification!
Can you tell me what to do?”
“[name], go to Notifications on the top right and click to turn off notifications from any group you are a member of.”
Discussion meaningfully contributed to her study’s successful recruitment

Principal Results

The Study 1 recruitment method yielded 87 complete survey
responses, and the Study 2 method 79 complete (61 eligible)
pre-study survey responses. The first method yielded a
completion rate proportionate to that of the rate of posts made,
whereas successes of the second method seemed to follow
directly from the actions of a subset of administrators. Direct
costs, excluding personnel time, were negligible, with none
incurred in Study 1 and US$118.17 in Study 2. Inimplementing
these recruitment strategies, we received messages, posts, and
comments reflecting 10 themes. appreciation, assistance,
clarification, concerns, encouragement, health information,
interest, promotion, solicitations, and support.

Feasibility

Leveraging Facebook for recruitment was more successful for
obtaining small samples for qualitative research than large
samples for quantitative research. With 87 and 61 complete
responses from eligible participants in Study 1 and Study 2
respectively, our strategies did not yield sufficient participation
for conducting large sample surveys, in contrast to the results
obtained by Bhutta [39], whose recruitment strategies served
asabasisfor our methodologies. After contacting 42 groupsin
a1-month period, Bhutta obtained over 4000 completed surveys
from baptized Catholics in the United States. It is unclear to
what this difference in sample size may be attributed. Although
the prevalence of Catholicism (24.3%) [47] inthe United States
isgreater than the prevalence of diagnosed diabetes (8.3%) [48]
and the proportion of Filipinos (0.8%) [49], thisdifference may
explain the recruitment disparity for Study 1 but is not large
enough to account for the disparity in Study 2. As Bhutta
conducted her study in 2008, another factor may be changing
attitudes regarding privacy on Facebook and subsequent changes
in use patterns [50,51]. In addition, unlike Bhutta, our
methodol ogies did not use our personal Facebook networksfor
recruitment. Bhutta does not report on how participants|earned
about her study; however, the act of recruiting friendsor friends
of friends who may have greater trust in the research may have

http://www.jmir.org/2014/10/e243/

outcomes.

Given the wide range of recruitment results demonstrated by
researchers using Facebook advertisements, it is difficult to
ascertain the effectiveness of our method in relation to this
alternative. Using advertisements, health sciencesinvestigators
have reported as many as 1548 [29] and as few as zero [31]
completed surveys. In terms of sample size, ours were closest
to that of Lohse [27], who reported under 100 participants for
each of two advertising campaigns related to nutrition. In
contrast, our direct costs were substantially less than those
incurred by all Facebook-based advertisement campaigns.
Whereas as our strategies resulted in no direct cost (Study 1)
or acost of $1.94 per eligible participant (Study 2), others have
reported direct costs (not including personnel time) ranging
from $4.28 [29] to $32.26 [27] per participant. Studies using
Facebook advertising campaigns have reported a range of
personnel time required for executing the strategy [29,32]. Our
strategies required afair amount of effort to identify Facebook
groups and pages, generate personalized responsesto inquiries,
and moderate the study group. However, a significant portion
was devoted to specifying protocolsfor each task. Consequently,
we believe the time required to execute each strategy would be
significantly reduced upon subsequent applications.

Both strategies demonstrated potential in recruiting participants
for qualitative inquiry. In Study 1, a large majority of
participants provided substantive responses to open-ended
questions. In Study 2, we were able to recruit our target of 100
group members to serve as a sampling frame for our 36
qualitative interviews. Given that previous studies using
Facebook advertisement campaigns have primarily explored
their potential for quantitative research, there are no published
studies that we can use to assess the effectiveness of our
recruitment strategies against the use of advertisements for
qualitative research.
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Representativeness

Study 1: Consumer Health Information Technology in
a Filipino Community

Comparisons between our study population and data from the
2012 American Community Survey (ACS) [49] were used to
assess the representativeness of our sample. Whenever possible,
comparisons were direct; however, for a subset of variables,
direct comparisons were challenging given differencesin data
collection or absence of relevant data from the 2012 ACS. Our
sample was reasonably representative in terms of gender, age,
marital status, and birth country. In contrast to the general
Filipino population living in the United States, our sample was
more likely to be older than 65. This was unexpected, given
that individuals over 65 aretheleast likely to be Facebook users
[13] and that older Asian-Americansarelesslikely to use social
mediaregularly [36]. Moreover, our sample contained a higher
proportion of married individuals and a lower proportion of
never married individual sthan the US Filipino population. This
may have resulted from the fact that our sample was
overrepresentative of individuals with higher educational
attainment, who are more likely to be married [52]. Assessing
representativeness in terms of household income, language
spoken at home, and identification as Filipino were infeasible
given available data.

Study 2: Informing Consumer Health Information
Technology Design: How Patients Use Social Networking
Sites

Directly comparing our study population to thetrue US diabetic
population on Facebook was not possible given available data.
However, it is possible to estimate the proportions of the
American diabetic population on Facebook within each gender
and ethnic/racial category using available data and some
simplifying assumptions. The estimates are based on nationwide
gender and ethnic/racial population size[49], diabetes diagnosis
rate for these populations [53], and estimates of Internet usage
and (among I nternet users) Facebook usage by these populations
[13], under the simplifying assumption that gender,
race/ethnicity, Facebook usage, and diabetes are independent
of each other. Based on these estimates, our study was highly
over representative of women, expected to comprise 51.0% of
the diabetics on Facebook (women are more likely to be on
Facebook, but men are more likdy to have
diabetes—differentials that roughly balance each other out in
our calculations). To explain the gender disparity in recruitment,
one would need a better understanding of how men and women
use Facebook groups and pages, the basis of our recruitment.
Compared with our estimated populations of diabetics on
Facebook, our study was reasonably representative of whites
and American Indian/Alaskan Natives, over representative of
blacks/African Americans, and under representative of
Hispanicg/Latinos, Asians, and Native Hawaiian/Pecific
Islanders. It is unclear what contributed to the
underrepresentation of these latter three groups. Factors may
include the activity level of our contacted Facebook groups,
frequency of Facebook group use among these populations, and
group differences in attitudes related to trust in scientific
research. Furthermore, although we contacted groups and pages

http://www.jmir.org/2014/10/e243/
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conducted in multiple languages (eg, Spanish and English),
budgetary constraints limited study participation to individuals
comfortable communicating in English. We haveinitiated efforts
to strengthen racial and ethnic representativeness of our sample
by contacting additional groups and pages; this has yielded
moderateimprovement in the numbers of individual sidentifying
with currently underrepresented racial and ethnic groups.

Ethical Challenges

These studies prompted ethical deliberations. Determining
whether to accept friend requests from administrators and
potential or actua participants was challenging given that
qualitative research requires building trust between researchers
and participants while maintaining appropriate distance [54-56].
We opted not to accept friend requests, primarily dueto adesire
to protect the privacy of our persona lives. We considered
creating alternate accounts specifically for research; however,
Facebook’s Statement of Rightsand Responsibilitiesonly allows
one account per user [57,58]. Another option would have been
to create a Facebook pageto act as our public face. We decided
against thisoption in order to facilitate peer-to-peer relationships
between members of the research team and study participants.
Although we can only speculate about motivationsfor thefriend
requests, it was likely that individuals wished to confirm our
legitimacy and learn more about us. Consequently, instead of
accepting friend requests, we actively encouraged interaction
through private messages and the study’s group page. Severa
members of the research team also expanded the information
publicly available on their Facebook profiles.

Another ethical issue concerned messages from our targeted
racial and ethnic groups and pages in Study 2. Although we
received many supporting our recruitment efforts, we also
received messages stating that our request was unrelated to the
purpose of the contacted group or page. We approached groups
or pages serving racia or ethnic communities of interest without
excluding those unrelated to health (eg, film, engineering,
photography, radio). By casting a wider net, we hoped to
increase our recruitment of racial and ethnic minorities, ensuring
that any recommendations for consumer health IT design were
culturally relevant to multiple populations [59,60]. However,
it is possible that we inadvertently alienated members of the
populations we tried to engage. In future recruitment, we will
explicitly state our reasons for targeting such groups (ie, to
increase the representativeness of our sample).

Considerations for Future Research

Leveraging Facebook for recruitment requires building rapport
with individuals online. Communication with gatekeepers and
potential respondents must establish legitimacy, create trust,
promote transparency, and respond effectively to concerns about
participation. It is unclear what benefits and challenges
researchers would encounter in repeatedly implementing this
strategy, particularly with the same target population. Creating
online relationships with administrators could lay afoundation
for community-based research in which long-term relationships
are established with community members as full partners.
Conversdly, frequent requests by multiple researchers may result
in action against perceived spam, unless interactions are
established to add greater value for participants. However,
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creating greater value for participants is challenging in that
participants may have varying beliefs about disease management
and varying levels of comfort in sharing personal information.
Broader engagement with research participants may also
heighten the probability of ethical dilemmas. In particular, if
the research team contains clinicians, it may be difficult to
balance their multiple professional roles.

Evolving features within social media may further contribute
to uncertainty about and the complexity of operationalizing this
method over time and across researchers. Facebook’s privacy
settings are continually changing [61-63]. Researchers cannot
rely on the availability of specific communication pathways
with individuals to whom they are not directly connected.
Similarly, algorithms for determining which posts users see

Valdez et al

theseissues effectively may require researchersto contract with
specialized services that understand existing social media
policiesto craft protocolsthat best meet their needs. Moreover,
abroad discussion among researchers, social mediausers, socia
media companies, and experts in research ethics is necessary
to address appropriate protocols.

Conclusions

The advent of social media represents a potential solution to
recruitment challenges consumer health I T researchers confront.
Thetwo studies detail ed here suggest that |everaging Facebook
is currently a viable means of recruitment for qualitative but
not large-scale quantitative research. Given that most
health-related research on Facebook has recruited through
advertisements, additional research is needed to determine the

remain in flux [64,65] and costs for increasing the likelihood

| : : long-term ethical and practical implications of adopting these
that a post or message is seen continue to expand. Addressing

alternative methods.
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