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Abstract

Background: Open access websites which deliver cognitive and behavioral interventions for anxiety and depression are
characterised by poor adherence. We need to understand more about adherence in order to maximize the impact of Internet-based
interventions on the disease burden associated with common mental disorders.

Objective: The aims of this paper are to review briefly the adherence literature with respect to Internet interventions and to
investigate the rates of dropout and compliance in randomized controlled trials of anxiety and depression Web studies.

Methods: A systematic review of randomized controlled trials using Internet interventions for anxiety and depression was
conducted, and data was collected on dropout and adherence, predictors of adherence, and reasons for dropout.

Results: Relative to reported rates of dropout from open access sites, the present study found that the rates of attrition in
randomized controlled trials were lower, ranging from approximately 1 - 50%. Predictors of adherence included disease severity,
treatment length, and chronicity. Very few studies formally examined reasons for dropout, and most studies failed to use appropriate
statistical techniques to analyze missing data.

Conclusions: Dropout rates from randomized controlled trials of Web interventions are low relative to dropout from open
access websites. The development of theoretical models of adherence is as important in the area of Internet intervention research
as it is in the behavioral health literature. Disease-based factors in anxiety and depression need further investigation.

(J Med Internet Res 2009;11(2):e13)   doi:10.2196/jmir.1194
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Introduction

Web-based interventions are effective for a range of mental
health disorders including depression, panic, post-traumatic
stress disorder (PTSD), perceived stress in schizophrenia, stress,
insomnia, and eating disorders [1]. While efficacy trials of Web
interventions show good-to-excellent levels of adherence, open
access websites have been associated with poor adherence and
dropout, with substantial numbers of users not completing all
Web pages and exiting websites before the full completion of
an offered program [2,3]. For example, Farvolden [4] found
that only 1% of participants completed a 12-week open access
panic program, and Christensen and colleagues [5] reported that

less than 1% of users completed all modules in an open access
website for depression.

There is little reason to expect that the rates of adherence to
websites offered as open access on the Web would be as strong
as those reported for websites which are examined in the context
of an efficacy trial. Open access websites provide information
and Web content directly to community users at no, or minimal,
cost. Data on adherence from these sites is based on the activity
of spontaneous users who “visit” these sites, where many users
will have no expectation that they will be offered “programs”.
In contrast, data from efficacy trials of websites are based on
responses from participants who are recruited to the trial on the
basis of elevated symptoms; consent in advance of the trial; are
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provided with information about its parameters (nature and
length of the program, etc); and are required to complete pre-
and post-intervention surveys. Nevertheless, we need to know
more about the basis of adherence and dropout, not least because
there is evidence that greater exposure to website content is
associated with increased benefit [6,7]. The Internet platform
offers the opportunity to yield a rich source of objective data
on engagement and dropout, and, consequently, has the potential
to inform adherence research generally. High quality, objectively
measurable information on treatment compliance can be
obtained from logs of page views, resource downloads, time on
site, and other indicators of treatment exposure. High volume
Internet sites have the potential to investigate the effect of
theory-driven modifications on adherence through the use of
high throughput online randomized controlled trials (see, for
example, Christensen and Mackinnon [8]).

The present paper has four aims: (1) to undertake a systematic
review of the rates of adherence in randomized controlled trials
(RCTs) of Internet interventions for anxiety and depression,
with the aim of determining rates of attrition in order to confirm
that Internet rates of attrition are lower in research trials than
open access websites; (2) to collate data from these RCTs to
identify predictors of dropout and adherence; (3) to examine
the research studies for data on participant’s perceptions of
adherence and dropout; and (4) to examine the type of analyses
that were used to manage “missingness”, given that dropout
from RCTs needs to be considered in every analysis of efficacy.
To our knowledge, only two papers have reported rates of
dropout from open access websites [4,5], but no systematic
review of adherence or dropout from RCTs has been undertaken.

This paper begins by providing the context for these aims by
defining adherence and dropout, briefly reviewing the research
strategies used to investigate adherence in both Internet and
non-Internet trials, and describing the evidence arising from
these strategies. Research indicates that there are differences in
the predictors of adherence for different health conditions [9].
Hence, we restrict our review to websites that target anxiety
and depression. A brief discussion of approaches to the statistical
analysis of dropout is also presented.

Definitions
Most definitions of adherence are not well suited to the
characteristics of e-interventions. For example, the World Health
Organization (WHO) describes adherence as the “extent to
which a person’s behavior [...] corresponds with agreed
recommendations from a health care provider” [10]. This
definition clearly does not transfer readily to the Web
environment particularly with respect to interventions that are
designed to be offered through open access sites, or to
interventions that are predicated on self-help models. In the
context of this paper, the term adherence refers to the extent to
which individuals experience the content of the Internet
intervention. The term dropout is used to describe an individual
who fails to complete the research trial protocol associated with
an Internet intervention, and thus does not complete trial
assessments. These terms correspond reasonably closely to
Eysenbach’s terms “non-usage dropout attrition” and “non-usage
attrition”, which he applied to the uptake of Internet
interventions. Dropout attrition refers to loss of participants
from the trial [2]. Non-usage refers to participants’ lack of
exposure to the website material. While it is perhaps simpler to
use the terms usage and dropout attrition with respect to Web
interventions, it is important also to “mainstream” Internet
interventions—that is, to provide appraisals of them using terms
appropriate to formal non-Internet based trials. For this reason,
we use the terms adherence and dropout for the remainder of
the article.

Clearly, dropout and treatment adherence refer to interrelated
but conceptually distinct constructs. Individuals may drop out
of a trial (fail to complete assessments) but have 100% treatment
adherence. This occurs, for example, when users continue to
undertake the prescribed program even though they have severed
contact with the research or clinical team. Others may complete
the protocol fully but adhere to the intervention less than 100%
of the time. In this case, participants do not undertake the full
Web program, although they may continue to complete all
assessments.
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Figure 1. The relationship between dropout and adherencein a two-arm trial

Figure 1 outlines the potential range of outcomes of dropout
and adherence in terms of a two-arm research trial. This
represents a simplified analysis because there may be degrees
or levels of adherence and dropout. Participants may complete
an interim follow-up but not the final follow-up, or miss interim
assessments but complete final assessments, and so on (ie,
participants are classified as dropouts at various stages of the
study).

The figure serves as a schematic to highlight important
questions, such as how adherence is measured if participants
drop out informally or formally by withdrawing their consent.
Dropout increases progressively with program length [11], so
direct comparisons of percentage dropout are not appropriate
unless the length of the programs are roughly equivalent. Within
the research trial context, dropouts have been subclassified as
no shows, (those who do not proceed to the consent or treatment
stage and do not complete assessments), early dropouts (those
who drop out relatively early in a program and complete only
one or very few assessments), or late dropouts [12]. The term
early completer has been used to refer to those who benefit from
the intervention but do not complete the protocol. In the Web
context, these participants have been referred to “e-attainers”
[8].

Strategies to Studying Adherence
Three general approaches are undertaken to investigate
adherence in both Web and non-Web environments. The first

approach involves using correlational or regression analyses
within trials to establish associations between adherence and
various personality, demographic, and service delivery factors.
Common variables investigated include aspects of service
delivery, therapist factors, rewards and incentives, program
duration, the nature of the medium of delivery, and personality
factors, including expectations, self-determination, self-efficacy,
or support from partners and friends (Davis and Addis [12],
page 347). Disease-specific effects such as disease severity
predict adherence, with a high level of emotional distress leading
to early dropout [12]. Demographic variables, such as age,
socioeconomic status, education, and marital status typically
do not predict patient adherence across a range of health
conditions [13]. For depression, the results from 14
epidemiological studies failed to indicate any clear predictors
of adherence to medication regimes, although adverse side
effects reduced adherence [14]. The amount of variance
explained by these investigations is low. Moreover, these
categories do not take into account the unique type and range
of adherence variables associated with Internet delivery, and
additional work is needed to investigate “computer factors”
rather than therapist factors. With respect to e-health
applications, one example of this correlational approach is a
study of 82,000 users of an open access website for depression
[15].

A second approach involves the use of post-test questionnaires
to obtain retrospective analyses of people’s perceptions of trial

J Med Internet Res 2009 | vol. 11 | iss. 2 |e13 | p.5http://www.jmir.org/2009/2/e13/
(page number not for citation purposes)

Christensen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


participation, barriers to the use of the treatment, and other
factors. An example of this approach is Ritterband’s follow-up
interview which has been used to identify barriers to seeking
out and using a paediatric website [16].

A third approach involves the experimental manipulation of
variables believed to be causal in promoting adherence. A recent
review summarized the effects of 38 systematic reviews of the
effectiveness of adherence interventions across a range of
disease conditions and intervention types published between
1990 and 2005 [9]. Interventions to improve adherence were
classified into four types: technical solutions (such as
simplifying doses); behavioral interventions; educational
programs; and social support interventions. This review revealed
that less frequent medication schedules (fewer but higher dose
tablets) increased adherence (for most targeted disorders, with
the exception of depression, see Yildiz et al [17]), as did
behavioral interventions which provided reminders, used
monitoring, or introduced rewards. Educational interventions
were successful when patients were trained in cognitive problem
solving or when they were taught motivational techniques.
However, knowledge alone was not successful. Little evidence
was found for the effectiveness of social support interventions.
A number of studies investigated adherence to anxiety and
depression interventions [9]. These interventions were complex,
involving many components of collaborative care. Consequently,
the specific components that were critical in improving
adherence were difficult to identify [14], although collaborative
care produced better adherence than educational interventions
directed at the provider [10,18]. To date, in the e-health field,
there has been little experimental manipulation of factors likely
to increase adherence in e-health trials.

Approaches Missing Data Arising From Dropout
Intention to treat analyses (ITT), where all participants in the
trial are analyzed regardless of whether they drop out, is
recommended for publication in most large-scale research
studies, although the extent to which this approach is undertaken
in RCTs of Internet trials is not known. ITT analyses take into
account bias arising from selective attrition and hence are
preferred over completer analyses, where only those completing
the protocol are analyzed. Missing data for ITT approaches can
be managed in a number of ways, including through the use of
last observation carried forward (LOCF) imputation. However,
more advanced methods which include the use of multiple
imputation [19,20] and maximum-likelihood based methods
[21], are more likely to yield valid outcomes. The use of ITT
and methods to manage missing data is examined in the present
review.

Methods

Study Selection
Relevant studies were identified using the methodology
employed in our previous systematic reviews of RCTs of mental
health Internet interventions [1,22]. The databases of PubMed,
PsycInfo, and Cochrane Register Randomized Controlled Trials
were searched using the key terms “Internet OR Web” together
with search strategies designed to capture randomized controlled
trials. Criteria for inclusion of a study in the current review were

that it (1) involved a self-help website for a depressive or anxiety
disorder; (2) tested the efficacy of a self-help psychoeducational
or skills training intervention; (3) employed a randomized
controlled trial design; and (4) incorporated a control group that
was not subjected to an active treatment intervention. Only peer
reviewed published articles were included in the analysis.
Dissertations and published poster abstracts were excluded.
Because our previous reviews collected information prior to
2007, we updated the search to include papers published before
February 2009. For this update, a total of 1177 abstracts were
retrieved from the searches conducted in PubMed, PsycInfo,
and Cochrane Controlled Trials.  Of these, 1154 papers were
excluded because they did not describe a self-help website for
a depression or anxiety disorder, 2 were excluded because the
intervention they described did not test the efficacy of a
psychoeducational or skills training program, 3 were excluded
because they did not employ a randomized controlled trial
design, 7 were excluded because they used a control group that
was subjected to an active treatment, and 2 were excluded
because they were not published as a peer reviewed paper.  The
remaining 9 studies met the criteria for inclusion in the review,
and we added them to the original 14 studies.

Coding of Study Characteristics

Sample Size
The number of participants in the study intervention was
recorded.

Dropout
Dropout was defined as the number of individuals who failed
to complete the research protocol. Typically, these figures were
derived from the trial flow diagram. Thus, dropouts were those
who failed to complete post-treatment or follow-up assessments
once they had been accepted into the trial.

Adherence
Adherence was defined as an indicator of the extent to which
individuals used the material on the website. Information on
adherence was collected and reported with respect to logons,
time on site, and number of modules attempted.

Predictors of Adherence or Dropout
We also recorded any reported association between a predictor
(gender, severity) and any dropout or adherence measure.

Reason for Dropout
Any data on the reason for dropout was recorded.

Types of Statistical Analyses
Analyses were classified as either completer or intention to treat
(ITT), with the method used to handle missing data noted.

Results

There were 8 trials of depression interventions, 1 trial of a
depression, anxiety, and stress intervention, 1 trial of a
generalized anxiety disorder (GAD) intervention, 5 trials of
panic disorder (PD) interventions, 4 trials of social phobia (SP)
interventions, and 4 trials of Post Traumatic Stress Disorder
(PTSD) interventions (Table 1).
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Table 1. Summary of included randomized controlled trials of Internet interventions for anxiety and depression

Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

Depression

Completers.

Multiple regres-
sion

No formal measure
described. Report-
ed reasons: lack of
time, programme

Response rate higher in
control group at post-
treatment.

Not reported. Mean
posting on discus-
sion board = 8.7 (SD
= 21.5)

Post-treatment:

N = 66 (56.4%)

I = 23 (43.4%)

C = 43 (67.2%)

1 year:

N = 96 (82.1%)

I = 46 (86.8%)

C = 50 (78.1%)

N = 117

I = 53

C = 64

Andersson et
al 2002 [23]

(6 modules)

too fast, lack of
ideal environment
to complete pro-
gramme, pro-
gramme is imper-
sonal and too exten-
sive.

ITT LOCF,
ANOVA

No formal measure
described. Main
reported reason:

Lower withdrawal for
control than treatment
group participants at 3

Mean number of
modules completed
= 3.7 out of 5 (SD =
1.9)

Total postings on the
discussion board:

I = 233

C = 842

(C > I, P < .05)

Post-treatment:

N = 85 (72.6%)

I = 36 (63.1%)

C = 49 (81.6%)

6 months:

N = 71 (60.7%)

I = 36 (63.1%)

C = 35 (58.3%)b

N = 117

I = 57

C = 60a

Andersson et
al 2005 [24]

(5 modules +
discussion
group)

treatment was too
demanding.

months. (100% interven-
tion completed; 71%
Control group complet-
ed).

No significant differ-
ences in depressive
symptoms (BDI) or age,
gender, educational level,
place of living, or quality
of life between dropouts
and completers at 3
months.

ITT

LOCF

NoGreater dropout for
MoodGYM (CBT) than
BluePages (depression
information) (P = .0001)

Baseline depressive
symptoms (CES-D) and

Mean BluePages
visits = 4.49 (SD =
1.4)

Mean MoodGYM
exercises completed
= 14.8 (SD = 9.7)
(51%)

Post-treatment:

N = 435 (82.8%)

I(i) = 140 (84.8%)

I(ii) = 136 (74.7%)

C = 159 (89.3%)

6 months:

N = 352 (67%)

I(i) = 115 (69.6%)

I(ii) = 106 (58.2%)

C = 131 (73.6%)

12 months:

N = 325 (61.9%)

I(i) = 107 (64.8%)

I(ii) = 94 (51.6%)

C = 124 (69.6%)

N = 525

I(i) = 165

I(ii) = 182

C = 178

I(i) = BluePages de-
pression informa-

tionI(ii) = MoodGYMc

CBT

Christensen
et al 2004
[6]

Griffiths et
al 2004 [25]

Mackinnon
et al 2008
[26] (12
month fol-
low-up)

(5 modules)

knowledge of psycholog-
ical treatments lower
among dropouts (P < .01)

Males more likely to be
lost to follow-up at 12
months.

ITT

random effect re-
gression analyses

NoBaseline depressive
symptoms (CES-D) low-
er in those who complet-
ed at least one follow-up

Not reported. Mean
logons: I = 2.6 (SD
= 2.5; range 1-20)

4 weeks:

N = 158 (52.8%)

8 weeks:

N = 195 (65.2%)

16 weeks:

N = 196 (65.6%)

32 weeks:

N = 177 (59.2%)

N = 299

I = 144

C = 155

Clarke et al
2002 [27]

(7 content
chapters)

questionnaire (P < .05).
Age, gender, recruitment
group did not predict
dropout.
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Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

ITT

random effect re-
gression analyses
– REML

NoBaseline depressive
symptoms (CES-D) and
age lower in those who
completed at least one
follow-up questionnaire
(P < .05). Gender not a
predictor.

Control participants more
likely to complete a fol-
low-up assessment.

Mean logons did not dif-
fer between postcard &
telephone reminder condi-
tions (p > .05).

Not reported. Mean
logons:

I(i) = 5.9 (SD = 6.2;
range 1-33)

I(ii) = 5.6 (SD = 5.8;
range = 1-27)

5 weeks:

N = 164 (63.1%)

I(i) = 36 (48%)

I(ii) = 48 (60%)

C = 77 (77%)

10 weeks:

N = 173 (67.8%)

I(i) = 43 (57.3%)

I(ii) = 50 (62.5%)

C = 80 (80%)

16 weeks:

N = 169 (66%)

I(i) = 46 (61.3%)

I(ii) = 43 (53.8%)

C = 80 (80%)

N = 255

I(i) = 75

I(ii) = 80

C = 100

I(i) = website + post-
card remindersI(ii) =
website + telephone
reminders

Clarke et al
2005 [28]

(7 content
chapters)

CompletersNoNone reported.Not reported. Mean
duration signed-on =
50 min

1 month:

I = 418 (99.5%)

C = 363 (99.2%)

2 months:

I = 412 (98.1%)

C = 361 (98.6%)

3 months:

I = 406 (96.7%)

C = 358 (97.8%)

N = 786

I = 420

C = 366

Patten 2003
[29]

(4 content
modules)

ITT

MI

No formal measure
described.

Main reason report-
ed: lack of time.

Less treatment comple-
tion in Internet interven-
tion group.

Mean modules/ses-
sions completed:

I(i) = 5.5 out of 8
(78.1%)

I(ii) = 9.1 out of 10
(98.3%)

Completed whole
course:

I(i) = 48.3%

I(ii) = 94.5%

Post-treatment:

N = 181 (60.1%)

I(i) = 67 (65.7%)

I(ii) = 56 (56.6%)

C = 58 (58%)

12 months:

N = 190 (63.1%)

I(i) = 58 (56.8%)

I(ii) = 66 (66.6%)

C = 66 (66%)

N = 301

I(i) = 102

I(ii) = 99

C = 100

I(i) = Internet
CBTI(ii) = Group
CBT

Spek et al
2007 [30]

Spek et al
2008 [31]

(12 month
follow-up)

I(i) = 8 mod-
ules

I(ii) = 10
sessions
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Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

ITT

LLM using
REML

No formal measure
described. Report-
ed reasons: other
treatment; feeling
better; lack of
time; and problems
understanding the
program.

Lower withdrawal in
control group compared
with both intervention
groups.

Participants who complet-
ed post-treatment mea-
sures more likely to be
born in the Netherlands
and older.

Completed at least 1
module:

I(i) = 80 (90.9%)

I(ii) = 74 (84.1%)

Completed at least
3-4 lessons:

I(i)=63 (71.6%)

I(ii) = 49 (55.7%)

Completed whole
course:

I(i) = 34 (38.6%)

I(ii) = 33 (37.5%)

5 weeks:

N = 184 (69.9%)

I(i) = 61 (69.3%)

I(ii) = 52 (59.1%)

C = 71 (81.6%)

8 weeks:

N = 173 (65.8%)

I(i) = 51 (57.9%)

I(ii) = 51 (57.9%)

C = 71 (81.6%)

12 weeks:

N = 151 (57.4%)

I(i) = 46 (52.2%)

I(ii) = 42 (47.2%)

C = 63 (72.4%)

N = 263

I(i) = 88

I(ii) = 88

C = 87

I(i) = Cognitive Behav-
ioral Therapy
(CBT)I(ii)=Problem
Solving Therapy
(PST)

Warmerdam
et al 2008
[32]

(I(i) = 9
lessons, I(ii)
= 5 lessons)

Depression, anxiety and stress

ITT

MI

NoPost-treatment measure
response rate higher
among more educated
participants and those
without alcohol prob-
lems.

Married participants
more likely to complete
the intervention.

Completed 1 module
= 97 (90.6%)

Completed 2 mod-
ules = 79 (73.8%)

Completed 3 mod-
ules = 70 (65.4%)

Completed whole
course = 59 (55.1%)

Post-treatment:

N = 177 (83.1%)

I = 81 (76%)

C = 96 (91%)

N = 213

I = 107

C = 106

van Straten
et al 2008
[33]

(4 modules)

Generalised anxiety disorder

Completers. Ex-
cluded outlier
(high post test re-
sults in the inter-
vention group; n
= 1).

No formal measure
described. Main
reason reported:
time constraints.

At 6 months:

No reasons for ad-
ditional dropout
between post-test
and 6 months re-
ported.

Baseline depressive
symptoms (CES-D), anx-
iety sensitivity (ASI)
lower among completers
than dropouts.

At 6 months:

No differences between
those who dropped out in
this period and those who
did not.

Average modules
completed = 3.33
out of 7 (SD = 2.10).

Mean logons = 7.76
(SD = 7.31).

Mean access time =
90.37 minutes (SD =
111.29).

Post-treatment

N = 75 (90.4%)

I = 37 (86%)

C = 38 (95%)

6 months

N = 42 (50.6%)

I = 19 (44.2%)

C = 23 (57.5%)

N = 83

I = 43

C = 40

Kenardy et
al 2003 [34]

(6 modules)

Kenardy et
al 2006 [35]

(6 month fol-
low-up)

Panic disorder

ITT

LOCF

No formal measure
described.

Reported reasons:

I = lack of time (n
= 3); serious physi-
cal illness (n = 1).

C = no reason giv-
en.

None reported.Completed all mod-
ules: 100%

(excluding partici-
pants who dropped
out)

Post-treatment:

N = 36 (87.9%)

I = 4 dropouts C = 1
dropout

N = 41

I = not reported C =
not reported

Carlbring et
al 2001 [36]

(6 modules)
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Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

ITT

LOCF

No formal measure
described.

Reported reason:
shortage of time (n
= 1).

None reported.Completed all mod-
ules = 24 (80%);

Mean number of
modules completed
= 8.9 (SD = 2.6).
One participant
completed 0 mod-
ules.

Post-treatment:

N = 57 (95%)

I = 28d (93.3%)

C = 29 (96.6%)

9 months:

I = 26 (86.6%)

C = not collected

N = 60

I = 30

C = 30

Carlbring et
al 2006 [37]

(10 modules)

CompletersNoNone reported.Not reported.Post-treatment:

N = 22 (95.7%)

C = not reported

I = not reported

N = 23

I = 11

C = 12

Klein and
Richards,
2001 [38]

ITT

LOCF

No formal measure
described. Report-
ed reasons:

I(i) = bipolar disor-
der episode (n = 1).

I(ii) = depressive
episode ( n = 1);

treatment per-
ceived to be inef-
fective (n = 1);

lack of motivation
(n = 1).

C = monitoring led
to recurrence of
‘bad’ memories (n
= 1);

no reason given (n
= 4).

Condition did not affect
attrition.

Those lost to follow-
up did not complete
the intervention.

Post-treatment:

N = 46 (83.6%)

I(i) = 18 (94.7%)

I(ii) = 15 (83.3%)

C = 13 (72.2%)

N = 55

I(i) = 19

I(ii) = 18

C = 18

I(i) = Online CBTI(ii)
= Manualized CBT

Klein et al
2006 [39]

(6 modules)

ITT

LOCF

No formal measure
described. Report-
ed reasons:

I(i) = lack of moti-
vation, episode of
depression

I(ii) = wish to
commence SSRI

C = no reason giv-
en.

Completers frequency of
emails

I(i) = 15.3 (SD = 12.8)

I(ii) = 11.6 (SD = 13.3)

Not reported.Post-treatment:

N = 27 (84.4%)

I(i) = 10 (83.3%)

I(ii) = 10 (90.9%)

C = 7 (77.8%)

N = 32

I(i) = 12

I(ii) = 11

C = 9

I(i) = Online CBTI(ii)
= Online CBT +
stress management

Richards et
al 2006 [40]

Social phobia

ITT

LOCF

No formal measure
described. Report-
ed reason: lack of
time.

None reported.Completed all mod-
ules = 20 (62.5%)

Mean modules com-
pleted = 7.5 (SD =
2.4)

Post-treatment:

N = 62 (96.9%)

I = 30 (93.8%)

C = 32 (100%)

12 months:

N = 49 (76.6%)

I = 29 (90.6%)

C = 20 (62.5%)

N = 64

I = 32

C = 32

Andersson et
al 2006 [41]
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Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

Analysis exclud-
ed two partici-
pants after ran-
domization but
included two par-
tially treatment
compliant partici-
pants and one
participant who
did not return
post-survey using
LOCF.

No formal measure
described. Report-
ed reasons for
dropout:

I = began other
therapy (n = 1);

No computer ac-
cess (n = 1)

C = began other
therapy (n = 1)

Reasons for not
completing treat-
ment: lack of time

None reported.Completed whole
course = 27 (93.1%)

Completed 4 mod-
ules = 1 (3.4%)
Completed 1 module
= 1 (3.4%)

Post-treatment:

N = 55 (96.5%)

C = 28 (93.3%)

I = 28 (93.3%)

12 months:

I = 27 (90%)

C = Not collected

N = 57

C = 30

I = 30

Carlbring et
al 2007 [42]

(9 modules)

ITT

LOCF

No formal measure
described. Report-
ed reasons: lack of
time and motiva-
tion (n = 2); expo-
sure too anxiety
provoking (n = 1);
programme not
helpful (n = 1);
overseas holiday (n
= 1); change in
work or study
commitments (n =
3); medical compli-
cations (n = 1); no
reason (n = 2)

None reported39 (78%) completed
whole course

Post-treatment:

N = 93 (88.6%)

I = 44 (88%)

C = 49 (89.1%)

N = 105

I = 50

C = 55

Titov et al
2008 [43]

(6 modules)

ITT

LOCF

No formal measure
described. Report-
ed reasons: pro-
gramme not help-
ful ( n =1); symp-
toms improved sig-
nificantly (n = 1)

None reported.33 (73.3%) complet-
ed whole course

Mean modules com-
pleted: 5.5 out of 6

Post-treatment:

N = 78 (88.6%)

I = 38 (88.4%)

C = 40 (88.8%)

N = 88

I = 43

C = 45

Titov et al
2008 [44]

Post traumatic stress disorder

CompletersNoNo demographic differ-
ences were found be-
tween completers and
those who dropped out.

Not reported.Post-treatment:

N = 27 (75%)

I = 13 (72.2%)

C = 14 (77.8%)

N = 36

I = 18

C = 18

Hirai and
Clum 2005
[45]

ITT

LOCF

No formal measure
described. Report-
ed reasons include:
technical problems
(with network and
computer) and
emotional distress.

None reportedNot reportedPost-treatment:

N = 87 (90.6%)

I = 41 (83.7%)

C = 46 (97.9%)

3 months:

I = 41 (83.7%)

C = not assessed

N = 96

I = 49

C = 47

Knaevelsrud
et al 2007
[46]

(10 sessions)
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Type of statistical
analysis:

ITT, NMAR,
MAR, LOCF

Self-reported rea-
son for dropout?

Predictors of dropout/ad-
herence

Adherence to treat-
ment

Dropout

N = total

I = Intervention

C = Control

Sample size

N = total

I = Intervention

C = Control

CompletersNo formal measure
described. Report-
ed reasons: No
quiet place for
writing; could not
focus on one trau-
ma; ceased studies;
marked improve-
ment so saw no
value in continu-
ing.

Participants who dropped
out showed lower base-
line intrusion scores (Im-
pact of Events scale).

Not reported.Post-treatment:

N = 25 (83.3%)

C = 12 (80%)

I = 13 (86.7%)

N = 30

I = 15

C = 15

Lange et al
2001 [47]

CompletersFormal question-
naire administered.

Reasons for
dropout:

Technical prob-
lems with comput-
er (n = 18, 41%)

Preference for
face-to face contact
(n = 13, 29.5%)

Burden of writing
about stressful
events (n = 13,
29.5%)

6 weeks

Reported reasons:
failure to respond;
sought ‘other treat-
ment’; did not wish
to wait.

Compliance with treat-
ment higher for women,
for older people, for
those who lived with a
partner, those less experi-
enced with a computer.
Education, time since
trauma, amount disclosed
about trauma, and psycho-
logical functioning did
not predict adherence.

Compliance with proto-
col was not predicted by
any of the variables inves-
tigated.

Completed treatment
= 78 (63.9%)

Post-treatment:

N = 101

(54.9%)

I = 69 (56.6%)

C = 32 (51.6%)

6 weeks:

I = 57 (46.7%)

C = not collected

N = 184

I = 122

C = 62

Lange et al
2003 [48]

Note: ITT = Intention to treat; NMAR = Not Missing at Random; MAR = Missing at Random; LOCF = Last Observation Carried Forward; REML =
Restricted Maximum Likelihood Estimation; LLM = Linear Mixed Modelling; MI = Multiple Imputation using NORM procedure in statistical package
R; CBT = cognitive behavioral therapy.
aControl involved an online discussion group.
bhad received intervention at 3 months.
cThe same website can be offered both as open access site directly to the community or as a Web-based intervention offered in a randomized controlled
trial.
dIn contrast to the authors of some papers, the dropout rate is calculated strictly using the number randomized as the denominator. Hence figures may
differ from those reported by authors in some cases (e.g., Carlbringet al 2007 [42]).

Rates of Dropout/Non-completion of Study Protocol
Completion of protocol rates for depression sites ranged from
a low of 43% [23] to a high of 99% [29], with some trials
indicating poorer retention after a longer follow-up [26]. All
studies reported lower rates of completion in the experimental
intervention group relative to the control with the exception of
Spek et al [30]. The one GAD trial reported a 6-month follow-up
retention of 44% in the experimental group [34]. Trials for PD
reported high rates of retention—approximately 80 - 90% for
the experimental group, but these were based on small numbers
of participants, and rates of dropout were often not reported
separately for experimental and control conditions. Rates of
completion for the SP interventions were approximately 90%
at 12-month follow-up. Rates for PTSD ranged from 87% at
post-treatment [47] to 47% at 6 week follow-up [48].

Adherence
Adherence data were reported using indications such as number
of log ons, duration of Web exposure, number of modules or
exercises completed, and number of postings on bulletin boards.
Although rates varied considerably, adherence to the complete
online treatment was approximately 50 - 70% for depression
sites and 50% for the sole GAD intervention [34]. Rates of
adherence to the PD interventions were reported as high as 80
- 100% [36,37]. The SP trials reported 70 - 90%, and one of the
PTSD trials reported a rate of 64% [48].

Predictors of Adherence
For depression, predictors found to be associated with increased
adherence were lower baseline rates of depression, younger age,
and poorer knowledge of psychological treatments. Education
or quality of life, when measured, did not predict adherence.
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For GAD, lower symptom levels predicted better adherence.
Data for PD trials were scant. One trial of a PTSD intervention
reported higher adherence with treatment for women, older
persons, those who lived with a partner, and those less
experienced with a computer.

Self-Reported Reason for Dropout
Only one study conducted a formal survey of the reasons for
dropout [48]. However, the following were mentioned as reasons
for dropout in the Internet intervention group or, where separate
data were not provided, in the group of participants as a whole:
time constraints [23,30,31,32,34,36,37,41,42,43], lack of
motivation [39,40,43], technical or computer-access problems
[42,46,48], depressive episode or physical illness [39,40], the
lack of face-to-face contact [48], preference for taking
medication [40], perceived lack of treatment effectiveness
[39,43,44,47,48], improvement in condition [29,32,44,47], and
burden of the program [23,48].

Methods to Analyze Missing Data
For depression, four approaches to missing data were used:
analysis of completers only [23, 29]; intention to treat (ITT)
using last observation carried forward (LOCF) [6,24,25,26];
mixed models with maximum likelihood estimation (REML)
[27,28,32], the latter being one of the best of the approaches
and standard good practice [49]; and multiple imputation
[30,31], also a recommended strategy [50]. For GAD, a
completer analysis was conducted. Panic disorder studies
reported two approaches: four studies used ITT with LOCF
[36,37,39,40] and one analyzed completers alone [38]. All of
the social phobia studies utilized LOCF. Three PTSD studies
used completer analyses [45,47,48], and one study used ITT
with LOCF [46].

Discussion

Findings
Relative to reported rates of dropout from open access sites, the
present study found that the rates of attrition in RCTs were
lower, ranging from a high loss of 50% to a low of 1% over
various follow-up periods. Treatment adherence was relatively
high, at over 50%. These rates are relatively similar to those in
randomized controlled trials of non-Internet-based interventions
for generalized anxiety disorder and depression, with a recent
review suggesting attrition rates are about 15% on average for
GAD, but the rate of dropout ranged from 0 - 50% [51]. Our
findings suggest that there is nothing particularly non-adherent
about an Internet intervention per se when delivered in the
context of a randomized controlled trial. However, these findings
confirm that dropout is much less dramatic than that associated
with open access websites. As such, the findings clearly
articulate the need to compare rates of adherence for open access
interventions against appropriate benchmarks. In our view, the
rates of adherence for open access websites should be compared
to rates of adherence reported for traditional health services
provided by practitioners face to face (Meichenbaum and Turk
[52], page 25). Where reported, these data show that adherence
rates are high in face-to-face treatment as well, with as many
as 70% of patients missing by a third session, and hypothetical

attrition curves indicating that almost 100% of users are
non-adherent after 10 sessions. Stress, exercise, or smoking
programs have estimated discontinuation rates of between 20 -
80% (see Turk and Meichenbaum [13], page 249), while
anti-depressant medication is discontinued by approximately
40 - 80% (see Sabate [10], page 66).

The findings from our review of RCTs also need to be compared
to other recent work on rates of adherence in Web treatments,
including a recent review of barriers to the uptake of
computerized cognitive behavior programs [53]. This review
differs substantially from ours in that it used an integrative
methodology (combining both qualitative and quantitative
work), reported work up to July 2005 only, reviewed
computer-based interventions in addition to Internet-based ones,
and focused on CBT style interventions only. Its focus was also
substantially different because it covered acceptability and
satisfaction in addition to dropout. This review reported that a
medium of 83% of participants completed the study (ie, did not
dropout) and a medium of only 56% completed a course of the
program in data from quantitative studies. Although these rates
cannot be compared formally, they appear to be slightly lower
than those of the present review. The medium dropout rate of
interventions from the depression studies was 60%, while the
adherence level ranged between 38 - 78%, depending on which
outcome measure was used.

In our study, predictors of adherence were similar to previously
identified factors [9], including disease severity, treatment
length, and chronicity. Very few studies formally examined
reasons for dropout, and it was noted that personal circumstances
“played a major role, including travel (for those studies based
around a clinic computer)” (see Waller and Gilbody [53], page
3). Most studies also failed to use appropriate statistical
techniques to analyze missing data.

Limitations of the Study
Measures of adherence to websites did vary across studies, and
we acknowledge that the use of different methods (log ons vs
modules completed, etc) will yield different measures of
adherence, and that these measures will not necessarily correlate
strongly. Website design will be another important factor in
determining the type and richness of particular outcome
measures. Further research is needed to determine whether a
universal indicator of adherence using diverse measures could
be developed. For example, a “percent” of adherence might be
a useful approach. Both a strength and a limitation of the present
study was its focus on anxiety and depression websites.
Although beyond the scope of the present paper, there is a clear
need to consolidate information about reliable predictors of
adherence across other physical and mental disorders and
diseases, and to identify both disease-specific and generic
predictors.

The focus of this paper was to examine adherence in RCTs. It
was not possible to compare directly the rates of adherence
between open access services and trial-based Web interventions.
To our knowledge the open access websites reported in the
introduction are the only ones for which there is published data.
With further publication of data for open access sites, it may
be possible to undertake a formal review of predictors and rates.
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Once sufficient trials and evaluations have been conducted
within open access sites and websites used as part of RCT trials,
techniques to develop appropriate quantitative comparisons
between efficacy and effectiveness studies could be
systematically employed to compare these rates (see Hunsley
and Mash [54]).

Implications for Future Work
The findings from our review reinforce conclusions that have
been drawn from traditional intervention research. Little is
known about the specific component factors that improve
adherence in health interventions. Research within this area is
essentially atheoretical, and a coherent approach is required.
Given the importance of adherence research, and the unique
advantage of Web-based data collection for analyzing adherence,
we suggest a potential research agenda to advance this area.

A first step requires the adoption of a theoretical approach to
the understanding of dropout and adherence. The framework
adopted by WHO [10] identifies five dimensions to pursue:
health system factors, socioeconomic factors, therapy-related
factors, condition-related factors, and patient-related factors.
Historically, the emphasis has been on patient factors. For
example, according to Davis and Addis, “What is needed are
theories which link specific client characteristics and treatment
processes onto attrition” [12] (page 347). However, there is now
recognition that health systems factors seem critical. A
substantial body of research on depression interventions in
primary care emphasizes the importance of case management
and continuity of care for efficacy and adherence [55]. These
findings, together with the overall greater adherence rates
achieved within the context of RCTs, point to the potential
benefits of incorporating simple procedures such as monitoring
and follow-up to increase adherence. This in turn suggests that
attention to behavior theory/modification approaches may yield
the greatest benefits for increasing adherence to open access
websites. Information on the effectiveness of types, frequency,
and size of rewards, as well as information on appropriate
reinforcement schedules, is likely to be highly useful in
developing comprehensive adherence programs. The lessons
learned within research contexts for improving adherence to
trial protocols [51] might be profitably employed in the design
of better treatment delivery systems in community practice,
although recommendations such as “if in doubt, screen out” are
counter-productive to the aims of open access websites, which
aim to reach individuals who are not yet committed to a
treatment program. Research from the Internet intervention field
already suggests that substantial gains might be achieved by
using email tracking. Clarke et al [28], when comparing the
outcomes of two trials of the Overcoming Depression on the
Internet (ODIN) website, reported that reminders (both
telephone and email) were likely to be the crucial factor in
determining retention (and improvement). Studies of established
Internet-based treatment programs indicate that high rates of
adherence are indeed possible if case management and
continuity of care principles are followed [56]. It is not yet
known whether tailoring improves adherence in mental health,
although this is often promoted as the cornerstone of health
promotion campaigns, and it forms a rich area for potential
investigation.

Other authors have pointed to the potential of a range of
theoretical models other than those based on behavior
theory/modification to inform programs for increasing adherence
at an individual level, although these focus to a greater degree
on person, rather than systems, factors. The health belief model
[57] attempts to predict behavior on the basis of a person’s
perception of the risks associated with a health condition, as
well as beliefs about the costs, potential side effects/difficulties,
and benefits of treatment. The protection motivation theory, the
theory of reasoned action, the theory of planned behavior, the
social-cognitive theory, and models based on self-efficacy [57]
have also been proposed as theoretical models that might inform
adherence practice.

A second area likely to advance our understanding of website
adherence involves research into the methods by which
technology engages users. Eysenbach [2] has cited specific
factors such as usability and other technological factors that
will have an impact on adherence. This research agenda
potentially covers a range of areas: (1) the generic ways in which
humans interact with the technology associated with the Internet
(such as frequency of use); (2) the specific methods used by
individuals to interact with intervention programs as realized
on a website (such as skipping sections, completing online
assessments); and (3) the means by which users engage
preferentially with certain names or brands of website. The latter
includes research into the nature of trust (see, for example,
Corritore et al [58]). An example of (2), above, is research into
the effectiveness of various forms of the presentation of
multimedia (see, for example, Sun and Cheng [59]). The
investigation of the ways in which humans interact with
computers and the Internet (as in (1), above) is also a potentially
interesting area for future research. Many users report forming
attachments to their computers (an observation that can be
confirmed by undertaking a quick search on Google with the
phrase “I love my computer”), and a better understanding of
the “computer therapeutic alliance” might well be justified.

Internet interventions have a number of unique features that
may impact on adherence rates. These features include the ease
with which the interventions can be accessed, the expectations
of users, the level of contact with a health professional, and the
presence of rewards or motivators. Although evidence is lacking,
Internet delivery may increase adherence relative to face-to-face
interventions for individual users who respond to the
interactivity, tailoring, and online rewards associated with some
websites. One hypothesis worthy of investigation is that Internet
delivery creates a technology “alliance”, reflecting the attraction
or attachment which develops between people and electronic
gadgets and computers. Moreover, the hypothesis that websites
attract people who prefer treatment delivered anonymously,
prefer distal contact, or are housebound because of mental or
physical disability requires testing.

A third issue that warrants further detailed investigation is the
role of disease factors and their influence on treatment uptake
and maintenance. The cognitive and emotional characteristics
of individuals with depression (or anxiety) are likely to impact
their choice of treatment, their treatment uptake, and their rates
of adherence. As part of their condition, individuals with
depression may believe that they do not deserve treatment or
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that their treatment is unlikely to be effective and, as a
consequence, they may be more likely to drop out. Depressed
individuals may simply not be able to face using a computer.
Intervention programs that directly address “cognitive
dysfunctional thoughts” about treatment outcomes may produce
better adherence and outcomes.

This review also identified a number of methodological
improvements that are needed to advance the area. Often terms
such as adherence, compliance, attrition, and dropout are not
operationalized and are used interchangeably. Many studies fail
to measure adherence to treatment. Statistical approaches to
handling missing data are limited. Use of mixed models with
REML approaches to missingness, rather than the use of biased
methods such as LOCF or limited methods such as completer

analyses, are to be encouraged [49,50]. There may be a need
for reanalysis of research trials which are already published.

Finally, it is appropriate to consider the implications of these
findings for identifying ways of reducing the high attrition rates
on open access websites. Based on the data from RCTs, it seems
likely that adherence to open access sites might immediately
be improved if users were to consent to the use of automated
reminders and messages. It is likely that the use of automated
reminders will be successful across a range of interventions,
not just those directed at anxiety and depression. Research
investigating the acceptability and effectiveness of such a
tracking procedure for open access sites should be accorded a
high level of priority.
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ML: maximum likelihood methods
NMAR: not missing at random
PD: panic disorder
PTSD: post-traumatic stress disorder
RCT: randomized controlled trials
REML: restricted maximum likelihood estimation
SP: social phobia
WHO: World Health Organization
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Abstract

Background: Increasingly, governments, health care agencies, companies, and private groups have chosen Second Life as part
of their Web 2.0 communication strategies. Second Life offers unique design features for disseminating health information,
training health professionals, and enabling patient education for both academic and commercial health behavior research.

Objectives: This study aimed to survey and categorize the range of health-related activities on Second Life; to examine the
design attributes of the most innovative and popular sites; and to assess the potential utility of Second Life for the dissemination
of health information and for health behavior change.

Methods: We used three separate search strategies to identify health-related sites on Second Life. The first used the application’s
search engine, entering both generic and select illness-specific keywords, to seek out sites. The second identified sites through a
comprehensive review of print, blog, and media sources discussing health activities on Second Life. We then visited each site
and used a snowball method to identify other health sites until we reached saturation (no new health sites were identified). The
content, user experience, and chief purpose of each site were tabulated as well as basic site information, including user traffic
data and site size.

Results: We found a wide range of health-related activities on Second Life, and a diverse group of users, including organizations,
groups, and individuals. For many users, Second Life activities are a part of their Web 2.0 communication strategy. The most
common type of health-related site in our sample (n = 68) were those whose principle aim was patient education or to increase
awareness about health issues. The second most common type of site were support sites, followed by training sites, and marketing
sites. Finally, a few sites were purpose-built to conduct research in SL or to recruit participants for real-life research.

Conclusions: Studies show that behaviors from virtual worlds can translate to the real world. Our survey suggests that users
are engaged in a range of health-related activities in Second Life which are potentially impacting real-life behaviors. Further
research evaluating the impact of health-related activities on Second Life is warranted.

(J Med Internet Res 2009;11(2):e17)   doi:10.2196/jmir.1192

KEYWORDS

User-computer interface; virtual systems; virtual worlds; Second Life; health education; social and behavioral research; behavioral
research; health behavior; health behavior change

Introduction

Second Life, created by San Francisco based company Linden
Labs in 2003, is an online virtual reality world where users,
called residents, create their own virtual selves, called avatars,

and interact within a simulated 3-D environment, literally living
a virtual “Second Life”. Users can register for a free basic
account online at Second Life’s website [1] and download the
free software to run the program. Users can search for places
to visit, people to meet, and groups to join, and they can even
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create their own objects and spaces using software provided by
Second Life. The content in Second Life is all user-generated.

There are over 15 million registered users within the virtual
world, and over 1 million active users. Statistics from December
18, 2008 indicate that 1,437,910 residents had logged in to
Second Life within the previous sixty days [2]. The average age
of a Second Life user is 32, and there are slightly more males
than females using the platform [3]. Second Life has its own
currency called the Linden dollar which is traded on the LindeX.
Linden dollars can be traded for real world currency, based on
fluctuating market values. At the time this article was written,
the exchange rate was approximately LD $263 to US $1 [4].
Similar to the real world, there is a spatial geography to Second
Life where users can freely interact. There are over 19,000
islands in Second Life [3] which users navigate by making their
avatars walk, run, fly, or teleport directly from place to place.
Users can also wander through the world; however, there are
private spaces with restricted access.

The communication features in Second Life simulate real world
communication. For example, sounds become louder as the
avatar moves closer to the source. Avatars can publicly or
privately chat with each other either through voice or text tools.
When using text chat, avatars automatically become animated
and type in the air as their user enters a message. Instant
messaging and note cards — text files that users receive when
entering certain spaces — are other ways that people can
communicate with each other both online and offline. Avatars
also come with a variety of common human gestures that can
be activated by the user, allowing them to communicate with
virtual body language

Second Life encourages anonymity and interactivity, and it can
be accessed from any location with a high-speed Internet
connection. This makes it a potentially effective tool for
disseminating user-generated health information on a site where
users can access, learn about, and discuss various health topics.
Many different health care agencies, organizations, companies,
and private groups have chosen Second Life as one of their Web
2.0 communication strategies.

There are few research articles describing or surveying the range
of health-related activities on Second Life [5,6,7,8]. A notable
exception is Kamel Boulos et al’s (2007) overview of several
health sites, “Second Life: an overview of the potential of 3-D
virtual worlds in medical and health education” [7]. Kamel

Boulous has also compiled a list of Second Life health resources
on a website Health Cybermap [9]. Hansen (2008) described
the potential of 3-D health care learning environments on Second
Life in her review of existing literature [6]. Other Web 2.0 sites
describe a range of health resources in Second Life, such as
Meskó’s blog, “Top 10 Medical Sites in Second Life” [10] and
websites that provide direct links (SLurls — Second Life URLs)
to sites in the program. SL Healthy is an online wiki where
people can submit information about their health site in Second
Life [11]. However, to our knowledge, this is the first
comprehensive survey of health activities on Second Life. This
article not only catalogues the kinds of health-related activities
within Second Life, but also summarizes and compares the
various strategies used to communicate health information in a
virtual world setting.

Methods

To explore Second Life, we opened a free basic account and
created an avatar, named Ellebee Helendale. We registered for
a username and password, and then downloaded and installed
the free software. The Second Life software contains an
application-specific search engine; however, trial searches using
a selection of generic and illness-specific keywords were
disappointing (Table 1), yielding few relevant results. We
focused on physical sites (called “Places” in the Second Life
search engine), and identified several health sites. In addition
to this search strategy, we identified several key Second Life
locations through a comprehensive review of print, blog, and
media sources discussing health activities on Second Life (using
PubMed, Scholars Portal, Google, and Google Scholar). We
then used a snowball method to identify other health sites until
we reached saturation (no new health sites were identified). The
search methods used to identify each site are coded in Table 2,
Table 3, Table 4, Table 5, and Table 6 as follows: SLSRCH =
Second Life Search Engine, CLR = Comprehensive Literature
Review, SB = Snowball. We then visited sites with relevant
descriptions and catalogued experiences from those with the
most pertinent content. The first point of identification for each
site is listed in bold in Table 2, Table 3, Table 4, Table 5, and
Table 6. We described and analyzed our experiences and
developed categories to group sites based on their primary
purpose, and the primary purpose is listed in bold (Tables 2 -
6; Multimedia Appendix 1).

Table 1. Search results using a variety of test keywords in the Second Life search engine

Relevant Hits (13 relevant of 68 total returns)Keywords

American Cancer Society, Autism Parents’ Connection – SOS;
Biomedicine Research Organization; Coordinated School Health for
Teachers; Healthinfo Island; UIS/ CSU/ Basuah Welcome; University
of Wisconsin-Milwaukee, Health Science, Virtual Cancer Institute;
The Walk of Life Natural Health Education Center; CDC Island; Iowa
Wellness and Spinal Tuning Center; NewWays – Counselling &
Support; Palomar West Hospital; SL-Labs Psychology at University
of Derby.

healtha, hospital, American Cancer Society, Autisma, Autistica, CDC Islanda,

vaccinea, vaccination, immunization, depressiona, sexual healtha, AIDs, HIV

aIndicates a hit with this keyword.

We tabulated all sites that either disseminated health information
or provided a health experience to users with some English

content. Excluded were sites that did not directly disseminate
health information or provide a health experience to users; for
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example, sites that served solely as memorials for victims of
specific diseases but contained no information on the disease
itself. We recorded how the site was found, including those
found through a snowball (SB), through the Second Life search
engine (SLSRCH), or through comprehensive literature review
(CLR). Our searches often identified specially formatted
hyperlinks, or SLurls, or the precise keywords that, once
inputted into the Second Life search engine, provided a direct
link to the Second Life site. We also summarized the features
of the identified sites, traffic information, region size, and region
name. Traffic is defined as the number of minutes a unique
avatar spends on an area of land [12] and is ultimately a rough
measure of site popularity. Measuring site usage, or popularity,
by tracking user traffic is inexact; however, other measures such
as the user “count statistics” are even more unreliable due to
user gaming and manipulation (eg, installing dummy avatars
or “bots” permanently in the site, or paying users to keep their
avatar at the site, a practice also known as “camping”). To
compare the traffic between different health sites, we recorded
the traffic for each site on the day of December 18, 2008 in a
randomized order. This measure is only a snapshot of the
popularity of each site when we visited it and does not reflect
fluctuations in traffic based on Second Life events and meetings
nor different times of the day.

The region information recorded includes the region name (the
host of the site) and the size. Region size is measured in square
meters and can be used to compare the geographical size of
each site. Multiple unique sites can exist in a single region [13].
The region size can also fluctuate if more real estate is
purchased. As with traffic, we recorded the region size and name
for each site on the day of December 18, 2008.

We found five distinct types of health-related activities on
Second Life and classified them as follows:

Education & Awareness
These sites focused primarily on offering information about
various health issues, redirecting users to other websites and
real-life information centers. Many of these sites also included
discussion groups, lectures, classrooms, and events for
communicating information about specific topics.

Support
Sites in this category often offered one-on-one discussion with
real-life doctors, therapists, nurses, librarians, and other health
care professionals. Some sites also facilitate peer support groups,
both moderated and not, with specific topics, group membership,
events, and meeting places.

Training
Training sites focus on educating people in the health care
industry. Some sites are specific to the type of training they
provide, and offer classrooms, discussions, lectures, simulations
of health experiences, and patient interactions. Training sites
that are linked to schools sometimes offer real-life academic
credit for training completed within the Second Life site.

Marketing & Promotion of Health Services
These sites exist primarily to promote new or future health
services, organizations, fundraising efforts, and real-life health

care initiatives. Some sites offer users an experiential simulation
of an organization’s future plans for health care, while others
recruit real-life volunteers for fund raising projects.

Research
These sites are actively engaged in recruiting participants and
conducting health research in both Second Life and real world
settings.

While these categories reflect what we found to be the primary
motivations for these Second Life sites, many sites fall into
multiple categories, offering multiple experiences.

Results

We found 68 relevant health sites that we included in our
sample. In our experience, the application’s search engine failed
to return many relevant sites with generic keywords (13 relevant
sites/68 total sites sampled). The most successful way of
identifying sites was through a comprehensive literature review.
This was the first point of identification for 47 relevant sites
out of 68 total sites we sampled. This method brought to our
attention the existence of new sites, thereby giving us specific
keywords to use in the Second Life search engine, or provided
direct links to the sites themselves. This suggests that the Second
Life search engine is more effective when specific keywords
are entered or when the user is already familiar with the name
of the organization hosting the site. It also suggests that there
are barriers to finding health-related information on Second
Life using typical Internet strategies, such as search engines.
More likely, users are drawn to these sites through Second Life
advertising, Second Life special events, referrals from other
sites, or networking with other users who recommend visiting
the site.

We found a considerable number of Second Life sites (34)
whose primary purpose is to disseminate health information.
There are many features of Second Life that make it an ideal
tool to do so. The interactivity, online accessibility, dynamic
visual displays, and communication capabilities are key
components in many of the health sites we surveyed. As
mentioned previously, we tracked the popularity of the size of
the sites on the day of December 18, 2008. We did not find a
particular correlation between the size of the site and its
popularity; in fact, some sites that are smaller geographically
had a higher traffic rating than larger sites. It is interesting to
note that although there are some government sponsored sites,
they are not necessarily the most popular. Our sample indicates
that sites in the Support category and Education & Awareness
category are notably popular.

The following is a summary of our findings supported by
specific examples from sites we found to be compelling and
particularly innovative.

Education & Awareness
Of the 68 relevant health sites we surveyed in Second Life, 34
focused primarily on education and awareness. Educational
activities include real-world health communication tools such
as prepared messages disseminated through interactive
information kiosks, poster and bulletin boards, broadcast
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multi-media productions such as health videos, slideshows, and
presentations, and links to Web pages. Other sites provide Web
interfaces for interactive health information seeking, such as
search engines, database portals, and townhall style meetings.

There are other interactive features such as games, simulations
with user-participation, virtual labs and classrooms, and
vicarious avatar experiences.
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Table 2. Selection of health education and awareness sites (top 15 sites — ranked by traffic and, in addition, the University of Plymouth (Sexual Health
Sim) which is discussed in article). See Appendix 1 for the complete results for this category

Region NameRegion

Size (m2)

TrafficFeaturesFirst AccessedIdentifiedName

Boomer Island572642205Several social areas and
meeting places, library,

Oct 30 2008CLRCF University (Cystic
Fibrosis University)

memorial, Art Gallery,
Medical Center, theatre.

Aloft Nonprofit
Commons

784608Information for parents
about raising children with
disabilities. Site visitors can

Nov 26 2008CLRContact a Family – For
Families with Disabled
Children

send questions to the site's
parent advisor.

Waved2784564Mature site. Information
about reproductive systems

Sept 2008CLRb &
SLSRCH

Venus Ventures (Hottie

Hospital)a

mostly presented in a
pornographic way.

Karuna57920502Grand opening Dec 1 2008
to commemorate the 20th

Dec 1 2008CLRb & SBKaruna

anniversary of World Aids
Day. AIDS education and
awareness, classroom, audi-
torium, links to other sites,
social settings.

Healthinfo Island28528232Features a medical library
(aka Second Life Medical

Sept 2008SLSRCHHealthinfo Island

Library) and consumer li-
brary, AIDS/HIV center,
games, interactive displays,
videos and more. Site run by
RL librarians.

CDC Island63296224Information about various
public health issues, links to

Sept 2008CLRb &
SLSRCH

CDC Island

external websites, virtual
microbiology labs, confer-
ence rooms, information
about the CDC.

Sedig2560211Simulation of common hal-
lucinations experienced by

Sept 2008CLRb &
SLSRCH

Virtual Hallucinations

people with schizophrenia;
focus on keywords, hearing
voices, self-deprecating
feelings, and more.

Ohio University53664179The Nutrition Game is one
component of the Island

Nov 4 2008CLROhio University Second
Life Campus (Nutrition

Game)a (Featured Game). Interactive
game teaches healthy food
choices and nutrition.

Porcupine9360177Hosted by an autism self-
advocacy group. Meeting

Oct 30 2008CLRAutistic Liberation
Front

areas, memorial for autistic
children who have been
murdered, library/museum,
interactive displays, store
with SL items.
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Region NameRegion

Size (m2)

TrafficFeaturesFirst AccessedIdentifiedName

Preferred Family HC

 

 

 

 

 

 

 

 

62416

 

 

 

 

 

 

 

 

175

 

 

 

 

 

 

 

 

Real-life prevention and
treatment provider for men-
tal health issues and sub-
stance use. Online staff
members, education, presen-
tation areas, fitness center,
conference rooms, game
area.

Nov 4 2008

 

 

 

 

 

 

 

 

CLR

 

 

 

 

 

 

 

 

Preferred Family
Healthcare Island

 

 

 

 

 

 

 

 

Genome61264164Scientific exploration of ge-
netics. Scavenger hunt,
many interactive features,
free t-shirt of “your
favourite chromosome” for
avatars.

Sept 2008CLRGenome Island

Eduisland II1120161Information about the role
of occupational therapists.
Interactive house display
explains accessibility for
physical and cognitive dis-
abilities.

Nov 17 2008SBOccupational Therapy
Center at Thomas Jeffer-
son University

Virtual NLM65536109Includes a town, city, farm,
port, and US-Mexico border,
to help users identify toxic
substances in their environ-
ment.

Nov 17 2008SBTox Town at Virtual
NLM

ConsumerEd Island65536101Information center for dis-
ease prevention and inhalant
abuse prevention. Interactive
“Stop Germs” House.

Nov 20 2008CLRb &
SLSRCH

Alliance for Consumer
Education (ACE)

Eduisland 5819249Information for teachers on
implementing health pro-
grams into education. (Also
for general public.)

Nov 24 2008SLSRCHCoordinated School
Health for Teachers

Education UK15363Information specific to sexu-
al health; pictures of STD
symptoms, interactive AIDS
map, virtual condom, chat-
bot, quizzes, links, 3-D Tour
of the Testes.

Sept 2008CLRb &
SLSRCH

University of Plymouth
(Sexual Health Sim)

aIndicates that traffic and area size are bundled by the host, and include unrelated activities.
bRepresents the first point of identification for the site.

Healthinfo Island
Healthinfo Island is funded by a $40,000 grant [7] from the
Greater Midwest Region of the National Networks/National
Library of Medicine. The site is run by real-life health librarians
and medical experts [7] and aims to provide users with education
and awareness of and access to health information. The island
features a Medical Library, a Consumer Health Library, PubMed
search capability, the iVinnie Accessibility Center, and various
other displays and meeting spots. There is a broad range of
health information conveyed by kiosks in the Information
Outreach Lab, from posters that redirect users to an HIV

awareness website to ToxTown, an interactive area that explains
the health risks from environmental agents.

According to van den Breckel (2007), Healthinfo Island aims
to become the “central point in (Second Life) for health and
medical information” [14] (page 1) by acting in cooperation
with other health and medical agencies to “reach out to all
Support Groups in Second Life” [14] (page 1). Healthinfo
Island’s Pathway of Support serves as a clearinghouse for
support group activity, providing users with information about
various health-related support groups in the virtual world.
Healthinfo Island is also committed to encouraging the
development of support groups in Second Life, offering free
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land for six months to select non-profit health groups and
organizations [14].

University of Plymouth Sexual Health Sim
The Sexual Health Sim, run by the University of Plymouth (UK)
contains public health information about sexually transmitted
diseases. The site was made possible by a land grant from
Education UK in July 2007 [15] and contains several interactive
features, such as photographs of symptoms of various sexually
transmitted diseases and a 3-D tour of the testes. Users can read
about condoms and safe sex practices, and receive a virtual
condom for their avatars to use. Avatars can also simulate the
experience of illness by literally donning a “skin” (similar to
clothing but acts like a second skin) that, in this case, visually
displays the lesions of AIDS-related Kaposi Sarcoma on the
avatar. Furthermore, the Sim provides information about both
active sexuality and abstinence groups. The Sexual Health Sim
employs unique features of Second Life in order to communicate
health information to users.

CDC Island
CDC Island is a 3-D virtual representation of the US Centers
for Disease Control and Prevention. The island, which neighbors
Healthinfo Island, contains many displays that link users to
different websites and, at times, allows them to participate in
discussion and focus groups. The buildings are interactive and
contain meeting rooms, reception areas, and even microbiology
labs where users can interact with microscopes to examine
different bacteria and diseases. John Anderton, one of the
creators of CDC Island, stated that he wanted the island to be
a place for information, education, and dialogue [16]. The site

includes several outreach activities, including CDC robots that
ask for comments and site suggestions, a bracelet for avatars
that automatically informs users of health awareness initiatives,
live RSS feeds of health stories, and occasionally a live CDC
representative is available in-world.

The National Institutes of Health (NIH) Second Life White
Paper noted the benefit of anonymity for users in seeking health
information and the opportunity to speak directly with a CDC
representative [17]. Anderton notes that these representatives
direct people to the information they need and are not “a
surrogate for doctor-patient information” [18].

Women’s Health Center at the Ann Myers Medical
Center
The Ann Myers Medical Center, founded by Dr. Ann Buchanan
in honor of her mother, Ann Myers, is run entirely by real-life
nurses and physicians who donate their time. Much of the site
is off limits to non-members. For its members, the site offers
education through classrooms, resources, and simulations and
is noted as being the first Second Life community to have
adopted medical simulations in 2007 [19].

A few areas are open to all visitors, including the Women’s
Health Center (WHC), where we received note cards explaining
the importance of self-breast examinations. A room in the WHC
shows female users how to perform their own breast exams.
Another area shows what a mammogram machine looks like.
As our avatar received a virtual mammogram (Figure 1), we
were urged by our tour guide (a member of the AMMC) to take
these lessons from SL (Second Life) to RL (Real life).
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Figure 1. Our avatar Ellebee Helendale receiving a mammogram at the Ann Myers Medical Center

Virtual Hallucinations
Virtual Hallucinations, a project originally launched by Peter
Yellowlees and collaborators at the School of Medicine at the
University of California at Davis, aims to educate people about
the perceptual abnormalities experienced by schizophrenics by
simulating common hallucination experiences. Auditory and
visual hallucinations are simulated as the avatar enters the space
and begins interacting with objects in the room. As our avatar
entered the room, we were presented with a note card warning
us not to proceed with the simulation if there was any history
of mental illness in our family, indicating that the site managers
are concerned about the real-life effects this site could have on
users.

There are several interactive components within the simulation
that aim to educate the user about this illness and the challenges
faced by people with schizophrenia. In the pilot project,
Yellowlees (2006) and his team surveyed 579 users who toured
the site. Respondents were slightly more positive about the
effects of the auditory hallucinations but indicated that the site
improved their understanding of both auditory and visual
hallucinations [20], and 82% of respondents said they would

recommend the site to others [20]. Yellowlees thus shows that
the virtual simulation was a successful education tool in
promoting a deeper understanding of the experiences of those
with mental illness.

The majority of health sites in Second Life offer some level of
education and awareness. Our survey of health sites shows that
Second Life offers unique and interactive ways to facilitate
health education. The sites we found the most compelling are
ones that took full advantage of experiential features.

Support
Of the 68 relevant health sites in Second Life, 14 focused
primarily on offering illness-specific patient or peer support.
Many sites that aim to educate and promote awareness about
specific illnesses also offer some level of individual and group
support. Groups in Second Life offer support for everything
from weight loss to living with AIDS. While these groups may
not own virtual land or have their own spaces, they often will
meet at other sites for discussions and will even host virtual
events. Other sites offer personal consultations with health care
providers and therapy sessions. Gorini stated that “3-D virtual
worlds may convey greater feelings of presence, facilitate the
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clinical communication process, positively influence group
processes and cohesiveness in group-based therapies, and foster
higher levels of interpersonal trust between therapists and
patients” [21] (page 1549). The interactivity and anonymity of
Second Life make it an interesting platform for medical
consultation, therapy, and peer support. Individual consultations
and support groups are appropriate for Second Life largely due

to the anonymity the platform encourages and by the many
communication tools it provides. Some sites offer one-on-one
appointments with doctors, nurses, medical librarians, therapists,
and other health care professionals. Others provide virtual
meeting places for groups to assemble and discuss the support
group topic, moderated discussion groups, themed support group
meetings, and group membership.
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Table 3. Support sites (ranked by traffic)

Region NameRegion

Size (m2)

TrafficFeaturesFirst AccessedIdentifiedName

Aloft Nonprofit
Commons

12962313Offers support for transgendered individuals,
regular meetings, peer support groups, online fo-
rums.

Nov 17 2008SBa&
SLSRCH

Transgender
Resource Cen-
ter – Peer Sup-
port & Social
Activism

Wellness Island6528327Library and support/education materials on mental
health, relationships, etc. Counselling services
available for a fee. Workshops also available.
Community Outreach area provides links and di-
rect teleports to other health sites in SL.

Nov 5 2008CLRWellness Island
(Counseling
Center – Homes
and Offices)

Live2Give65536192Designed for people with severe physical limita-
tions, to provide education, support, and a barrier-
free environment.

Nov 4 2008CLRLive2Give

3DE1510466Meeting place for women with disabilities.
Weekly support groups, presentations, and social
gatherings.

Nov 18 2008CLRGimpGirl Com-
munity

Kkotsam563243Provides support for various mental health issues.
Managed by a psychologist. Book reviews and
link to fee-based psychology appointments within
SL. Meeting space for discussions.

Sept 2008CLRThe Center for
Positive Mental
Health

Association Works409629Site offers links and contact information for sup-
port groups, and meeting areas for people to dis-
cuss health issues.

Oct 30 2008CLRBreast Cancer
Network of
Strength

Hauwai56026Offers free counselling and support to SL users
by certified psychotherapists. Donations accepted.
Confidentiality ensured, appointments available
every Tuesday from 10:30am - 1:30pm PDT.

Nov 17 2008SLSRCHNewWays –
Counselling &
Support

Support for Healing158424Peer support groups with diverse health related
talks; facilitated meetings several times per week.
Notecards with some information about depression
and medication, and suicide prevention.

Nov 24 2008CLRa&
SLSRCH

Meeting Circle

Idunn51221Designed for any user going through a 12 step
program (any addiction).

Nov 17 2008SBa&
SLSRCH

12 Step Recov-
ery Meeting
Hall

Imagination Island642Room setting with links to support groups, grief
resources, grief organizations, poems, music,
other sites.

Nov 4 2008CLRLight Bearer
Grief Center

Coders Cove9602A meeting place for those diagnosed with Asperg-
er’s syndrome. Note card links user to the website
which holds forums, chatrooms, wikis and more.

Nov 17 2008SBa&
SLSRCH

Aspies for Free-
dom resource
center

Amiaguas Avalon3840Site for parents of children with autism. Weekly
meetings on Saturdays.

Nov 27 2008SLSRCHAutism Parent’s
Connec-
tion–SOS

Boncarus5120Information about individual health counselling.
Users can make an appointment with a counsellor
through the site. Description on “About” tab says
it is the mainland satellite office for Wellness Is-
land.

Nov 17 2008SBThe Coun-
selling Center
Annex Office

N/AN/AN/AMeeting place for people with disabilities. Restrict-
ed access.

N/AbCLRThe Heron
Sanctuary

aRepresents the first point of identification for the site.
bN/A indicates that the site was not available at time of sampling, or access was restricted (members only).
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Sexual Health Sim
The Sexual Health Sim offers links to outside support groups
for people who have sexually transmitted diseases, AIDS, and
HIV or questions about sexual health, as well as links to a
Christian abstinence group and others. The site also holds its
own discussion groups periodically, and one recent discussion
group about disability and sexuality sparked quite a lot of
interest in the Second Life community and was attended by
more than 40 avatars [22].

Transgender Resource Center — Peer Support &
Social Activism
The Transgender Resource Center is a site that primarily offers
support for transgendered individuals. The site is a room with
chairs, a screen showing trailers for movies related to the subject
(for example, “Transamerica”), and health information
resources. The Center also holds regular meetings, peer support
groups, and online forums for discussion. The popularity of the
site should be noted. On almost every one of the authors’ visits
to the site, they were greeted by other avatars using the space.
On one visit, we met a group of avatars who were meeting
socially in the site and were discussing transgendered issues
outside of a discussion group. This site also had one of the
highest traffic ratings of the sites we visited. The high traffic
rating, coupled with the noted interactions in the space, suggest
a popular and successful peer support group.

Training
Of the 68 relevant health sites we discovered in Second Life,
11 focused primarily on training. The use of Second Life to

provide specialized staff training is growing rapidly. IBM,
Dell,and others are using the platform to their train staff, and
several health care organizations have initiated training programs
in Second Life. Several universities are training medical students
in Second Life [23]. Stott (2007) noted that some universities
have found that having a Second Life presence can affect the
brand of the school and attract future students [23].

Typically, virtual training simulations provide users with an
interactive and safe way to engage in a situation. Skiba (2007)
quoted the Second Life Education Wiki in describing the
benefits of using the platform for training and education:
“Second Life provides an opportunity to use simulation in a
safe environment to enhance experiential learning, allowing
individuals to practice skills, try new ideas, and learn from their
mistakes” [8] (page 156). Hansen (2008) argued that there are
many gaps, unanswered questions, and potential issues with
providing health care education in Second Life because very
little empirical research has been conducted to suggest its
efficacy [6]. However, the author felt that medical education in
Second Life is something that should be pursued, and that
research should be conducted to evaluate the value of the
strategy and the effect of the experience of the users [6].
Training sites differ in their delivery of education, but most
offer some level of simulation in which the users can participate.
Many offer classes, classrooms, discussions, assignments,
lectures, slideshows, videos, quizzes, and tests. Some users can
even qualify for real-life credit for completing training scenarios
in certain sites.
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Table 4. Training sites (ranked by traffic)

Region NameRegion Size

(m2)

TrafficFeaturesFirst AccessedIdentifiedName

Hospital64192989Primarily used to train medical students.
Public users can watch presentations,
learn about health issues, and tour some
of the virtual facilities with a member.
Private areas include training resources
for students, classrooms, presentations,
conference rooms.

Sept 2008CLRa&
SLSRCH

Ann Myers Medi-
cal Center

Immaculate6656166Interactive quiz about medicine and
health care, information about fractures,
sprains, ailments, and diagnoses, links
to external websites.

Dec 4 2008CLREMS Island

San Miguel4096164Information about pathology, graphic
images from dissections and autopsies.
Area for virtual autopsy sim (not func-
tioning at time of visit).

Nov 18 2008CLRMedical Examin-
er’s Office –
Forensic Pathology

Arts and Letters8192124Classroom with instructions for a medi-
cal setting Scenario for avatars.
Slideshow on ethics in health care.

Nov 24 2008SLSRCHUniversity of Wis-
consin-Milwaukee,
Health Science

Waterhead1280101“Cardiac Auscultation Training Con-
cept”. Interactive activities with virtual
patients.

Nov 4 2008CLRRL Education –
Heart Murmur Sim

Evergreen Island6240090Hosted by Washington State Community
and Technical Colleges.Training area for
nurses. MRI machine with explanation
of it’s function. NHS signs. Patient
rooms complete with bathrooms, class-
rooms with bed for avatar CPR, nurses
station. Poster with a list of outcomes for
SL class.

Dec 4 2008CLREvergreen Island

University of
Arkansas

2457688Designed as a hospital with Pharmacy,
Patient Care area, Diagnostics, etc. Most
interactive features not functioning at
time of visit, but apparent that it is set
up for training purposes.

Dec 11 2008CLRa&
SLSRCH

CSCE – Healthcare
Projects

Imperial College
London

5078465Virtual Respiratory Ward offers activi-
ties and simulated patient experiences.
Students registered can receive course
credit.

Nov 5 2008CLRImperial College
London (Virtual
Hospital)

Vue68328Aim is to produce new and innovative
teaching solutions. Wall with pictures
and bios of the Board Members of the
MVN. Poster about virtual reality and
anatomy training.

Nov 18 2008CLRMedical Visualisa-
tion Network

Aido Wedo5120University of Illinois virtual clinic for
training medical students, physicians,
and standardized patients.

Nov 18 2008CLRSL Institute for
Clinician Educa-
tion (SLICE)

N/AN/AN/AbEmergency preparedness training simu-
lation. Access restricted to members
(invitation only). Designed in part to
teach users how to manage patients and
dispense drugs in emergency situations.

Sept 2008CLRPlay2Train

aRepresents the first point of identification for the site.
bN/A indicates that the site was not available at time of sampling, or access was restricted (members only).

Imperial College London (Virtual Hospital)
Upon entry to the site we received an automated message saying
our avatar had to register to be granted permission to enter the

virtual hospital and treat patients. The Virtual Respiratory Ward
offers activities and simulated patient experiences for which
registered students can receive credit. Guests who have
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registered can participate but must pay for each diagnostic test
they order for their virtual patient. The diagnostic simulation
includes patient interviews, ordering diagnostic tests, arriving
at a diagnosis, and providing treatment. This simulated
environment allows students to go through the motions of
visiting with a patient and the sequence of events that follows
their treatment.

Play2Train
Play2Train is a simulation sponsored by the United States
Department of Health and Human Services [24] and supported
by the Idaho Bioterrorism Awareness and Preparedness
Program. The simulation trains users for emergency
preparedness and features a virtual town and hospital where the
training sessions take place [24]. Unlike other simulations,
Play2Train forces participants to communicate with each other
during sessions in a realistic fashion. The audio features of
Second Life enhance the realism of the communication, as voice
volume is dependent on the users’ proximity to one another
[24]. The people behind Play2Train plan to compare the results
of this training method to real-world simulations [24].

Medical Examiner's Office — Forensic Path
The Medical Examiner’s Office provides information about
pathology and how autopsies are performed. Graphic images

from dissections and autopsies are the backdrop for an autopsy
simulation in which the user’s avatar is the coroner. Although
it was not fully functional at the time of our visit, our avatar
was given tools to perform an autopsy on a virtual corpse. The
simulation opportunities in Second Life are virtually limitless
and can be built to provide training scenarios for many different
purposes. Other features that allow lectures, virtual classrooms
and assignments, videos, and slideshows also enable training
within the platform.

Marketing/Promotion of Health Services and
Institutions
Of the 68 relevant health sites in Second Life, 6 focus primarily
on marketing and the promotion of health services. The use of
Second Life as a means of promoting business and emerging
technologies is not exclusive to companies like IBM and Apple.
Health care institutions are now using the platform as a way of
promoting specific hospitals, services, health system reform,
and even fundraising. It also provides a global showcase for
best practices in medicine. The simulation capabilities in Second
Life allow for organizations to provide users with first-hand
virtual experiences of their initiatives and thereby garner public
support. They can also recruit membership among Second Life
users for real-life projects and promote upcoming fundraising
initiatives.

Table 5. Marketing sites (ranked by traffic)

Region NameRegion Size

(m2)

TrafficFeaturesFirst AccessedIdentifiedName

American Cancer
Society

16416358Office area includes information
on Relay for Life office, and sever-
al executive offices and conference
rooms. Volunteer recruitment.

Oct 30 2008CLRb &
SLSRCH

American Cancer
Society (Office and

Lobby)a

Palomar West Hospi-
tal

64112222PWH is a virtual replica of the new
hospital being built in San Diego
in 2011. It features a simulation of
the future patient experience.

Sept 2008SLSRCHPalomar West
Hospital

Second Health Lon-
don

6406449SH is affiliated with the NHS and
has many different areas, including
a Polyclinic Tour, auditorium,
hospital, a training facility, and a
private medical school.

Sept 2008CLRb&
SLSRCH

Second Health (by
Imperial College
London)

21CC513618Information about the organization
(research charity), donation recruit-
ment, “Diabetes Info Centre”,
meeting areas, work stations, sup-
port phone number provided (RL).

Nov 18 2008CLRDiabetes UK

AICR221923Virtual auditorium, FAQ’s about
different types of cancer,
fundraising activities for cancer
research (fashion shows, SL items)

Oct 30 2008CLRAICR (Association
for International
Cancer Research)

Aloft Nonprofit
Commons

6403Information about the organiza-
tion, curing diseases, innovations
in treatment, and clinical trials.

Nov 26 2008CLRFaster Cures

aRegion contains multiple health-related areas specific to the region; only one area was sampled and recorded.
bRepresents the first point of identification for the site.
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Second Health (UK)
Second Health showcases recent efforts to implement the
polyclinic model, a single point of access for both insured
hospital and clinic medical services by simulating a London
polyclinic. The region is set up like a town with several different
areas to which users can teleport, such as a training area, a
hospital, a polyclinic, and the Second Health Auditorium which
hosted the first meeting for the international Virtual Association
of Surgeons (iVAS) in April 2008. iVAS was attended by
forty-seven avatars from five different countries [25]. Second
Health has an extensive website which states that “The future
of healthcare communication” [26]. Another part of their current
outreach includes videos on YouTube that show various
scenarios of the Second Life simulation, still allowing those
who are not Second Life members to learn about Second Health.

Palomar West Hospital
Palomar West Hospital (PWH) is a virtual simulation of a
hospital which will be opened by Palomar Pomerado Health
(PPH) in 2011 [27]. The Cisco-powered site, which is based on
the blueprints for the future physical building [28] also
showcases Cisco technologies that will be used within the
hospital [29]. From the moment our avatar stepped into PWH,
an automated yet interactive simulation began. When we
entered, we were greeted by a woman on a large screen near
the reception desk. She advised us that we would be wearing a
hospital ID bracelet, equipped with an electronic identification
tag, which assigned us to a health scenario: our avatar was
informed that she required gall bladder surgery and that she
must proceed to the elevator which will take her directly to her
patient room. From this point on, our avatar was led through an
extensive simulation and explanation of the design and
experience of the patient room, diagnostic testing, robotic
surgery procedures, and recovery. Orlando Portale, the Chief
Innovation Officer of PPH, stated that the primary goal of
creating PWH “was to allow our constituents to experience,
rather than just to see the entire project” [30].

American Cancer Society (ACS)
The ACS site in Second Life features entertainment areas,
donations from visitors, a multi-level building with office space
and meeting rooms, and information about the ACS and Relay
for Life of Second Life. Relay For Life of Second Life, launched
by the ACS in 2005, is a virtual walk-a-thon to raise money for
the American Cancer Society. The event has grown substantially
since its inception in 2005, when it raised nearly US $5,000. In
2007 it raised nearly US $120,000 [31], and the 2008 event,
which was held on July 19, raised over US $200,000 [32].
Attendance for the event has also grown astronomically. In
2005, the event was attended by a few hundred avatars [31],
while the 2008 event was attended by 2300 [32]. The office
areas in the ACS site provide information about volunteering
for Relay for Life of Second Life, complete with a bulletin board
with job opportunities.

Second Life offers many features that can enhance an
organization’s marketing initiatives. Traditional advertising is

replicated in Second Life with billboard ads and product
placement. Real-life current and future initiatives can also be
replicated in the platform as simulations and user experiences.
The variety of communication tools and interactivity provide
organizations with new and innovative ways to reach out and
gain buy-in from their clientele.

Research
In our survey of health sites, we found few that focused
primarily on conducting health research within Second Life (3
of 68 relevant health sites). Second Life offers the potential for
health research to be conducted directly and indirectly within
the platform. Bainbridge (2007) discusses the value of
conducting research in virtual worlds, stating that they can create
laboratories, experiments, and settings that simulate the
real-world experience at a very low cost [33]. Furthermore,
researchers could have access to a large population of subjects
given the growing demographics of Second Life [33].

HHP at UH (Health & Human Performance at the University
of Houston) in Second Life focuses on promoting healthy
lifestyles. The site includes a large auditorium with video screen,
presentations, and many buildings, including the Exercise
Science building and the Texas Obesity Research building, it
and offers visitors payment in Linden dollars to participate in
surveys, studies, and activities. One of these studies is a 28-day
health challenge for which avatars can enrol to participate.

Many sites give users note cards that contain voluntary surveys,
asking questions about their experience, while others offer the
user note cards to recruit participants for other studies. For
example, the SL-Labs Psychology at University of Derby site
offers users the chance to enrol in psychological studies.

Despite the lack of direct health research being conducted via
avatar studies in Second Life, there are many other indirect
ways that health care organizations are conducting research
within the application. Second Life is also a viable resource for
collecting passive research data and surveillance on various
health topics, including what health issues users are researching,
the geographical location of those searches, discussion topics,
and health concerns. The CDC has been conducting in-world
focus groups with avatars to collect data about the design and
content of the virtual space [34]. Land owners can also keep
track of site “traffic” (ie, the number of minutes avatars spend
on the site) [12].

Second Life can also be used to survey the effectiveness of the
information being displayed within the platform by tracking
site referrals, visits to linked websites, and repeat visits from
avatars. Van den Breckel (2007) states that one of the grant
purposes of Healthinfo Island is to research the benefits and
efficacy of disseminating health information within Second
Life, stating, “All resources, areas and informational displays
are being ‘monitored’ to evaluate effectiveness based on
gathered statistics. Information on navigation, length of stay,
items ‘touched’ will be used as input for this research” [14]
(page 4).
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Table 6. Health research sites (ranked by traffic)

Region NameRegion Size

(m2)

TrafficFeaturesFirst AccessedIdentifiedName

Stanford University
Libraries

655362360Virtual Stanford Psychology De-
partment where users can register
to participate in experiments. Not
functioning at time of visit.

Nov 27 2008SLSRCHStanford Universi-

ty Librariesa

Biomedicine Re-
search Labs

6553638Lecture area with slides on
Chlamydia, research labs (purpose
unknown), classrooms, board
rooms, interactive display, virtual
hospital. Links to information
about the organization.

Nov 27 2008SLSRCHBiomedicine Re-
search Organiza-
tion

HHP at UH3222423Offers visitors payment (in $Lin-
den) to participate in surveys and
activities, including a 28 day
health challenge.

Nov 5 2008CLRHHP at UH
(Health & Human
Performance at the
University of
Houston)

aIndicates that traffic and area size are bundled by the host, and include unrelated activities.

Discussion

Our survey of health sites on Second Life indicates that virtual
worlds have significant potential to improve health
communication and patient experiences in the real world. Second
Life is being used to educate users about important public health
issues, train health care providers, market and promote health
services, allow individuals to seek out individual or group
support for diverse health issues, and, finally, to facilitate
research. The steady rise in Internet use for seeking health
information has converged with increased popularity of a range
of Web 2.0 applications. These applications are increasingly
returned when users perform keyword searches on health issues
of interest. For example, a typical Google search of keywords
from popular health topics will direct users not only to
traditional websites, but also to YouTube videos, health blogs,
and even to virtual worlds like Second Life. The Gartner Group
consultancy claims that by 2011, 80% of active Internet users
will use virtual realities [35]. In 2008, the McKinsey Group
consultancy expressed the validity of Second Life and warned:
“Ignore Second Life at your peril”[36].

Virtual worlds, like Second Life, offer unique didactic
experiences to users seeking health information, skill building
and health care training, group support, and, finally, individual
consultation. Second Life venues for training can remove the
travel and overhead costs that traditional health care training
requires, and 3-D simulations can increase the utility of online
training in areas where one-on-one inter-personal
communication is an issue, as in the classic physical exam.
While training programs on Second Life have a demonstrable
utility, it is unclear how the communication of health
information or virtual health experiences may impact individual
health behavior. Research examining the impact of patient
expectations and anxiety over health procedures suggests that
this “priming” of patients with a Second Life experience may
improve clinical outcomes by giving patients a better
understanding of the health care system and its procedures
before they come to the hospital or the clinic [3]. Having a

virtual experience may give patients an increased sense of
control over health experiences and should improve both
knowledge and confidence, since the patient can navigate the
health care system from the comfort of their own home. Patients
can literally practice being patients or making healthy choices:
they can formulate and ask questions in a simulated health
experience and receive reinforcement from a variety of virtual
experiences.

How experiences from Second Life might translate into real life
is unclear and requires further research. Would having a trim,
fit avatar have any impact on a person’s real self-image? Might
it motivate people to engage in healthier behaviors? Second
Life offers researchers unique opportunities to monitor user
behavior and to study the impact of health communication,
interventions, and training. Simulating a typical health
experience scenario can make the logic of medical advice more
comprehensible and concrete, for example by personalizing the
long-term risks of certain health behaviors like smoking. Users
can have their avatar experience the outcome of certain risk
behaviors as a variety of illnesses, and their trust and
responsiveness to public health recommendations may be
bolstered by Second Life experiences. Thus, Second Life
experiences have the potential to improve user trust in, and
compliance to, public health messaging.

The Real-life Implications of Second Life
Studies show that Second Life has real-life behavior
implications. One study indicates that the behavior of users even
correlates to the physical appearance of their avatars.
Researchers at Stanford University’s Virtual Human Interaction
Lab coined the term “Proteus Effect” to describe this
phenomenon, as they found that the height of the avatar affected
the users’ assertiveness and behavior within the virtual setting
[3]. The appearance of the avatar alone can thus indicate some
of the behaviors of the user.

National Institutes of Health (NIH) states that the Second Life
platform enables public outreach initiatives and that it can be
used by global health organizations as a new usability model
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for collaboration and to explore new ways to communicate
health information [17]. Huang et al (2008) suggest that
professional collaboration within Second Life may lead to
real-life collaboration and exploration [37]. Many outreach
initiatives for health care are being explored by various
organizations, companies, and individuals in an effort to impact
real-life behaviors.

Simulations that teach users about a specific topic can leave a
lasting impact that transfers to the real world. In the Virtual
Hallucinations pilot project, Yellowlees found that users
reported a greater understanding of hallucinations and
schizophrenia as a result of the simulation [20]. Web 2.0
applications such as Second Life have been credited for reducing
the stigma of Autism and Asperger’s, as they promote awareness
and stimulate empathy [38]. These are examples of knowledge
transfer that will most likely follow users from Second Life to
real life as they encounter health topics like schizophrenia and
autism in the real world, they will have an awareness and
understanding that was previously lacking and respond to
situations differently as a result.

While some sites provide awareness about external topics, others
look to provide the user with information that can be applied
to their own real lives. Hoch, a neurologist at Massachusetts
General Hospital, developed a pilot project to determine the
effects of virtual meditation and relaxation on reducing real-life
stress [39]. Hoch found that the virtual group displayed the same
type of interactions as the real-life groups [30]. Bignell, a
psychology lecturer at the University of Derby, England, is
using Second Life to study how the platform can improve
real-life communication skills among users with autistic
spectrum disorders [40]. Gustafson (2008) stated that Second
Life could potentially improve the results of substance abuse
treatments, in part because the exposure to health information
in Second Life may influence users to seek real-world
information, advice, and treatment [3]. There is even a case
report of a woman combating alcoholism within the platform.
“Shelly”, and approximately 100 other alcoholics, underwent
a therapy program through Accelerated Recovery Centers in
Atlanta that existed solely in Second Life, where they were
taught real-life techniques for avoiding alcohol [41]. Gustafson
suggested that therapy for substance abuse in virtual reality,
particularly virtual role-playing exercises, could have real-life
benefits because users are able to practice new behaviors in a
safe, simulated environment [3].

Some studies suggest that Second Life is a powerful research
tool because it allows researchers to predict real-life behavior
in a simulated setting [3,42,43]. Slater reproduced Stanley
Milgram’s controversial shock therapy experiment where
participants displayed a strong obedience to authority despite
their own sentiments. Slater’s virtual reproduction of the
experiment was not conducted in Second Life, but in a similar
virtual setting using an avatar as a subject. Although the
participants inducing the shocks to the avatar knew the
experiment was not connected to a real person, they were still
uncomfortable shocking the avatar. Despite their discomfort
with the experiment, the users continued to shock the avatar,
just as Milgram’s subjects had continued to shock their subject.

Slater stated that virtual realities can thus be used as predictors
for real-life human behavior [43].

Some agencies are building their sites specifically in an effort
to change real-world behaviors. The CDC hopes that visitors
to their site will apply what they learned in real life. Erin
Edgerton, the content lead for interactive media at the National
Center for Health Marketing for the CDC stated, “Today, the
focus is less on the CDC as an agency and much more on
specific health-related issues and on engaging visitors in virtual
behaviors that might influence real-world health decisions”
[30].

The transfer of Second Life to real-life behaviors has
implications for health care. The experiential qualities of Second
Life can be leveraged to promote the transfer of behaviors in
Second Life to real-life. Edgerton stated that “when people
practice health behaviors in a virtual world, they are more apt
to perform them in the real world” [44]. Disseminating health
information in the virtual reality could thus offer more effective
health communication, reach a substantial number of people at
once, and, in turn, produce real-life health results at low cost
and with high impact.

The realism and social interaction within Second Life make it
a viable venue for developing and testing new technologies that
have implications outside of the Second Life platform. As more
users embrace virtual worlds and the technology continues to
evolve, issues over the ethics of virtual world research, user
privacy, avatar informed consent [33], and intellectual property
will have to be addressed.

Conclusions
Second Life offers various interactive and innovative ways of
communicating health information to a growing population of
users. We developed five categories to describe the range of
health-related activities online. The most common category was
those sites whose primary purpose was to disseminate health
information, followed by sites for peer-support, training of
health care professionals, sites marketing and promoting health
institutions and products, and, finally, sites dedicated to both
virtual and real-world health research. The ability for individual
users, health care institutions, and companies to create their
own content presents opportunities for greater access to
information and access to real-world health resources.

The design attributes of successful Second Life health sites
suggest that both anonymity and interactivity are paramount.
Second Life offers users the ability to interact with and speak
to real people in real time while preserving their anonymity.
They can consult with experts and other individuals with shared
experiences, either privately or publicly in a group setting. Even
when engaged in public discourse, there is still an element of
privacy that does not exist in real-world interactions. This makes
Second Life a potentially powerful tool for enabling discourse
about personal and private issues, particularly those concerning
health.

The number of health sites within Second Life indicates a need
for this type of interaction in health care. Health care and
communications professionals can learn why people are attracted
to these virtual settings to engage in health discourse and
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potentially apply these lessons to real-world health
communication strategies. Users are encouraged to expand their
understanding of illnesses and to practice health promotion and
prevention strategies through their avatar’s experiences. To be
able to ask questions and pursue health information and

experiences in an interactive 3-D setting, with inter-personal
but anonymous contact, is singular to virtual worlds and opens
up a range of exciting new possibilities for both patients and
health care professionals.
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RL: real life
SB: snowball
SL: Second Life
SLSRCH: Second Life Search Engine
UH: University of Houston
WHC: Women’s Health Center
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Abstract

Background: Website evaluation is a key issue for researchers, organizations, and others responsible for designing, maintaining,
endorsing, approving, and/or assessing the use and impact of interventions designed to influence health and health services.
Traditionally, these evaluations have included elements such as content credibility, interface usability, and overall design aesthetics.
With the emergence of collaborative, adaptive, and interactive ("Web 2.0") technologies such as wikis and other forms of social
networking applications, these metrics may no longer be sufficient to adequately assess the quality, use or impact of a health
website. Collaborative, adaptive, interactive applications support different ways for people to interact with health information on
the Web, including the potential for increased user participation in the design, creation, and maintenance of such sites.

Objective: We propose a framework that addresses how to evaluate collaborative, adaptive, and interactive applications.

Methods: In this paper, we conducted a comprehensive review of a variety of databases using terminology related to this area.

Results: We present a review of evaluation frameworks and also propose a framework that incorporates collaborative, adaptive,
and interactive technologies, grounded in evaluation theory.

Conclusion: This framework can be applied by researchers who wish to compare Web-based interventions, non-profit
organizations, and clinical groups who aim to provide health information and support about a particular health concern via the
Web, and decisions about funding grants by agencies interested in the role of social networks and collaborative, adaptive, and
interactive technologies technologies to improve health and the health system.

(J Med Internet Res 2009;11(2):e20)   doi:10.2196/jmir.1058
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Introduction

Most of the publications on the evaluation of Web-based health
applications focus on sites designed to provide health
information to patients, their caregivers, or health professionals
[1-3]. As technology changes, new challenges related to its
evaluation emerge [1]. This is particularly relevant to
collaborative, adaptive, and interactive technologies. We define
collaborative, adaptive, and interactive technologies as
technologies that (1) facilitate collaboration among users in
traditional or novel ways, (2) support adaptation of form,
function, and content according to user needs or preferences,
and (3) enable users to interact with the technology via
mechanisms of explicit interaction, such as purposefully sending
data back and forth, and implicit interaction, such as exchange
of data via sensors [4]. Collaborative, adaptive, and interactive
technologies encompass many Web 2.0 applications, which
have been described within a framework of (1) community,
which relates to collaboration, and (2) information
(re)organization, which necessarily draws on adaptation and
interaction [5]. We view the concept of collaborative, adaptive,
and interactive technologies as an umbrella definition and term
that also encompasses the five major aspects of Web 2.0 health
applications recently summarized by Eysenbach [6], namely:
(1) social networking (collaborative and interactive), (2)
participation (collaborative and adaptive), (3) apomediation
(collaborative), (4) collaboration (collaborative), and (5)
openness (adaptive and interactive). In this article we provide
background information on evaluation designs for health-related
websites, describe frameworks associated with evaluating them,
and suggest a dynamic approach that could match the challenges
associated with the evaluation of collaborative, adaptive, and
interactive technologies.

Methods

Eligible articles were identified through a search of (1)
MEDLINE (1990 - Nov 2007), CINAHL (1990 - December
2007), Cochrane, PsycINFO (1990 - Nov 2007), Social Science
Abstracts and Citation Index (1990 - 2008), and ERIC (1990 -
Nov 2007); (2) personal collections of the authors; and (3)
reference lists of relevant publications. The search strategy,
developed in consultation with a medical librarian, included a
string of Internet-related terms cross-matched with an evaluation
framework string using Boolean operators. For example, the
MEDLINE search used terms related to technology (Internet,
World Wide Web, informatics, online), Web 2.0 terms (blog,
wiki, podcast, tag), terms related to patients (some include
consumer participation, education/non professional, consumer
participation), and evaluation concepts (these include outcome,
process, quantitative, for example). Please see Multimedia
Appendix 1 for a complete list of the strategies and search terms
used for each database. These searches were run again one year
later when the article was accepted for publication (please see
Multimedia Appendix 2).

Articles published in English in a peer-reviewed journal were
deemed potentially eligible for inclusion in the review:

1. If they described a generic evaluation framework applicable
to a wide range of Web-based health applications for lay
members of the public; or

2. For health-specific websites, if they provided a full
description of the process followed for the evaluation of
such a framework that met criteria point 1.

By “generic” we meant frameworks that are applicable to sites
that provide information or tools to promote decision support,
social support, self-management, or self-care support.

Articles concerning evaluation of websites that provided some
form of therapy or treatment such as cognitive behavioral
therapy or communication with health care professionals were
excluded because these sites serve a purpose that is distinctly
different from the sites described above. Such sites are, in effect,
a form of treatment or an extension of the clinical encounter
per se, rather than a means to access information and support.
As such, they have important evaluation criteria that extend
beyond the website itself. We also considered out of scope those
articles describing evaluation of a single formal decision aid,
of diagnostic aids, or of sites designed for education of or use
by medical professionals.

Three investigators (LOG, HW, JB) independently reviewed a
random selection of 100 titles and abstracts from the articles
that were identified through the literature search. A Single
Measures Intraclass Correlation Coefficient (ICC) of 0.89 (95%
CI 0.85 - 0.95) was calculated using SPSS v15.0 with a two-way
mixed effects model. In the repeated search one year later, the
same procedure was followed. Two of the raters had zero
variance in their assessments, rendering ICC calculation not
applicable. In this case, of the 100 randomly selected articles,
there was agreement for 98. In both instances, the level of
agreement was deemed sufficient to support independent
evaluation of one-third of the total yield of the search. During
independent evaluation, if the eligibility of a particular citation
was judged to be questionable, the investigator included it in
this initial filtering step in order to allow the other investigators
to make an assessment as to whether or not it satisfied the
inclusion criteria. Investigators met to review and confirm each
other’s findings. Two authors (HW, JB) then reviewed the full
text of all of the potentially eligible articles.

Articles were selected for inclusion in the final analysis if they
described an evaluation framework applicable to Web-based,
consumer-oriented health applications that could be categorized
under at least two of the three core evaluation phases: (1)
formative evaluation, (2) summative evaluation, and (3) outcome
assessment. Within each category, parameters were organized
according to these temporal phases. In order to clarify the
practical differences between the phases, we describe formative
evaluation as a stage of development and laboratory testing,
summative evaluation as a stage of field-testing, and outcome
evaluation as a stage of overall impact assessment.

For each of the 12 articles, we generated a complete list of
evaluation parameters. The parameters were pooled and
organized via a multidimensional card sort [7]. Using a
cross-comparative analysis method we explored common themes
that spanned each of the three evaluation phases.
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Results

The initial literature search yielded a total of 3304 citations, of
which 41 were deemed to be potentially eligible for inclusion
in the review. After reviewing the full reports, 13 articles that
described evaluation frameworks met all of the inclusion criteria.
Seven articles were identified from the literature search; and
six were identified in personal libraries and reference lists. Two
articles [8,9] were regarded as one as they discussed the same
evaluation framework, producing an analysis set of 12. Of the
12 included articles, 4 described evaluation frameworks
designed for Web-based, consumer-oriented health websites
specifically, while 8 described evaluation frameworks designed
for eHealth applications in general. Overall, 11 included
elements of formative evaluation, all 12 included elements of
summative evaluation, and 10 included elements of outcome
evaluation. None of the articles addressed all three evaluation
phases comprehensively. Flow diagrams depicting this process
are available in Multimedia Appendix 3. The same steps were
repeated for the second search and the flow diagram representing
this process can be found in Multimedia Appendix 4.

We identified five themes that cut across the three core
evaluation phases. These included an emphasis on: (1) the
People affected by the website, (2) the Content of the website,
(3) the Technology of the website, (4) Human-Computer
Interaction between the person and the website, and (5) effects
on the greater health care community, or Health Systems
Integration. These themes reflect the core attributes, user-centric,
context-centric, and functionality-centric, that Currie [10]
advocates should be addressed in any eHealth evaluation
framework.

In constructing this framework, we observed and filled in gaps
relevant to collaborative, adaptive, interactive applications. For
example, when evaluating applications that promote
collaboration among users, we must consider interactions not
only between humans and computers, but also between humans,
mediated by computers. Accordingly, we refer to this theme as
“Computer-Mediated Interaction” to encompass this larger
scope. Articles within the review contained few to no elements
corresponding to the “Content”, “Technology” and
“Computer-Mediated Interaction” categories within the outcome

assessment column, reflecting perhaps that general information
websites, whose static content was governed mainly by
webmasters, did not need to address these parameters during
the outcome phases of the evaluation. However, the nature of
collaborative, adaptive, interactive applications necessitates that
evaluators consider and assess these parameters during the
outcome phase of a project.

It has been suggested that applications that are “...interactive,
user-centred, dynamic and evolving...” should have measures
appropriate to these aspects [27] (page S124). Collectively, the
evaluation frameworks to date demonstrated an increasing trend
towards flexible, iterative evaluation designs that are user-,
context-, and functionality-centric and that address multiple
questions using multiple methods at each stage of the process.
Similar trends in eHealth evaluation have been observed and
reported by others [9,27,28]. These characteristics will be
considered an issue when evaluating health sites that employ
collaborative, adaptive, interactive technologies, which are
considerably more fluid, dynamic, and interactive than their
predecessors.

Discussion

A Proposed Dynamic Framework for the Evaluation
of Collaborative, Adaptive, and Interactive
Technologies
None of the identified frameworks matched the evaluation needs
of collaborative, adaptive, and interactive technologies;
therefore, we propose a new, dynamic framework in Table 1
which is described in detail below. This evaluation framework
builds on our review and synthesis of existing evaluation
frameworks for consumer health sites and recent descriptions
of adaptive, Web-based technologies [29]. The incorporation
of evaluation criteria relevant to new Web technologies
addresses the gaps identified in our review and addresses the
technological changes associated with collaborative, adaptive,
interactive technologies, stressing their inherent social and
dynamic qualities. Elements identified in the articles in our
review are cited accordingly, while elements added, expanded,
or adapted to reflect new areas of evaluation specific to
collaborative, adaptive, and interactive technologies appear in
italics font.
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Table 1. Evaluation schema: collaborative, adaptive and interactive technology. Elements which were not identified in the authors' review of the
literature are printed in italics.

Outcome

Impact assessment

Summative

Efficacy and goal achievement

Formative

Development & laboratory testing

People ••• Patient Outcomes
[2,10,12,13,14,15,16,18,19]

User Traits [14]Identification of Stakeholder Characteris-
tics and Needs [2,7,10,11,13,14,16,17,19] • Computer Proficiency

[14,15],eHealth Litera-
cy

• Assessment of Stakeholder Interests
• Impact on Interpersonal Relationships

[2,18]• Health Literacy
• Patient-physician [14]• Cognitive Style
• Caregiver-patient• Affective Traits

• User Perspectives [12,13]
• Intentions to Use [15]
• Satisfaction

[7,12,13,15]
• Motivation for

Use[13]

Content ••• Content ProducedQuality and Credibility[7]Quality and Credibility [2,7,10,11,13,15]
• Form•• Subjective Utility [16]Utility [2,12,15]

• Completeness [12,15] • Nature• Level of Personaliza-
tion[12]• Understandability [2,12,15]

• Relevance [12,15] • Positioning of User-Generated Content

Technology ••• Dynamic EvolutionUsage Statistics: Hits; Visi-
tors; Browsers; Errors
[2,10,13,14,15,16]

System Robustness [18]
• Performance [12,15,16] • Collaborative Development Models

• Open Source• Functionality and Features
[7,11,12,15,16] • System Reliability [7,15,18]

• •Security[12,15] Speed [12,18]
•• Positioning within Current

Technology
Privacy

• Standards Compliance• System Interoperability
• Platforms/Portability

Computer-Mediat-
ed Interaction

••• Community DevelopmentUser Perspectives on Usabil-
ity[7,12,14,15,18]

Usability [2,7,10,12,13,16,17]
• •Accessibility [11,16] Evolution of Collaboration

• User Perspectives on Acces-
sibility[15,16]

• Sociability[17]
• Interactivity

• Demonstrated Sociabili-
ty[17]

• Information Architecture [10,13]

• Demonstrated Interactivity
• Collaboration
• Findability [2]

Health Systems In-
tegration

••• Public Impact (may include community-
defined outcomes) [17,18]

Administration [2,18,19]Definition of Evaluation Metrics and
Process [10,11] • Service Utilization [2]

• •Ethics/Liability [10] Cost-Effectiveness [2,7,10,12,15,16,18]• Care Coordination
[15,18] • Intended Effect [7]

• Appropriateness [15,18]• Patient Safety [15]
• Effectiveness [12,15]

People
The category “People” contains parameters related to the
individuals who are involved in using or developing the site, or
who may be affected by the implementation of the site. Within
this category, evaluation parameters in the formative phase
consist of Identification of Stakeholders and Stakeholder Needs
[2,8,11,12,14,15,17,18,20]. Stakeholders will necessarily include
end users and may also include health care providers, funding
agencies, advocacy groups, family caregivers, and people

responsible for the design, development, and approval of the
site. Evaluation tasks associated with this category include
formal needs assessments, identification of key characteristics
of potential users, and consultations with relevant stakeholders.
In the summative phase, parameters within this category include:
(1) User Traits [15], which refers to user characteristics such
as computer proficiency [15,16] and demographic or disease
characteristics that may affect use [2,11,14]; and (2) User
Perspectives [13,14], which includes feedback from users or
potential users regarding their Intentions to Use the site [16],
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their Satisfaction with the website [8,13,14,16] and their
Motivations for Use of the site [14]. Outcome assessments for
this category involve investigating the impact of the application
on Patient Outcomes, including the psychosocial well-being,
health behaviors, and physiologic outcomes of people who use
the site or people for whom the site was designed
[2,11,13-17,19,20]. The Impact on Interpersonal Relationships
component [2,19] includes assessments of any change or lack
of change within patient-provider relationships [15].

People: Focus on Collaborative, Adaptive, Interactive
Elements
At the formative stage, the category “People” must assess not
only the informational needs of the stakeholders, but also the
broader interests that will transform them from users of the site
to contributors and collaborators of a dynamic enterprise
transferring or generating new knowledge. We refer to this as
“Assessment of Stakeholder Interests”. In the summative phase,
the evaluative scope must expand to reflect the transition from
passive learning to active participation. Motivations for Use of
a particular site may no longer be inferred through the single
or small set of purposes of a site, and may need to be evaluated
more thoroughly. User Traits should include health literacy,
health numeracy [30,31], and eHealth Literacy [21], which
refers to how well people are able to make effective use of health
information online. User traits should also include the parameter
Affective Traits to allow for the evaluation of factors that
influence social interaction such as motivation, frustration,
engagement, and disengagement [29]. Previous generations of
health websites could be considered as stand-alone Web
destinations visited for a small range of particular purposes,
such as viewing the information contained on the site or
obtaining referrals to other information sites or sources.
Although elements of communication (for example, Web-based
message forums, newsgroups, and mailing lists) were previously
available, the incorporation of collaborative, adaptive, interactive
applications and features introduces a new level of complexity
to health websites by expanding the functions and tasks that a
user may perform at a site and by creating or reinforcing ties to
other locations on the Web. Therefore, users’ Cognitive Style
may also have an important role to play in the design of the site,
given that whether or not individuals are impulsive or reflective,
conceptual or inferential, thematic, or rational etc [29] will have
an impact on how they experience a computer
mediated-interaction. Finally, we suggest that outcome
evaluations may usefully include impacts on the
Caregiver-patient relationship, especially in cases where the
application is designed to address health and life conditions
involving a caregiver.

Content
The category “Content” describes parameters related to all
content on a website, including text, images, and multimedia
components. In the formative phase, evaluation of content may
include appraisal of content Quality and Credibility, such as
evaluations of how accurately content represents available
evidence and how well the quality is depicted [2,8,11,12,14,16];
Utility [2,13,16], which includes attributes such as the
Completeness of content within the context and goals of the

website program [13,16]; Understandability, which refers to
aspects of the content such as readability statistics of text, plain
language and options for translation, explanations of medical
language and acronyms, choice of display formats for numerical
or graphical information and clarity of images [2,13,16]; and
Relevance, which refers to the applicability of each item of
content to potential users’ health situations [13,16]. These
parameters may be assessed with standardized metrics or
judgment by experts and/or members of the target user
population. In the summative phase, parameters within this
category include Quality and Credibility [8], which in this phase
refer to users’ perceptions of these attributes, such as whether
they find the content trustworthy and believable, and Subjective
Utility [17], or how actual users evaluate the elements of utility
described in the formative phase and users’ overall assessments
of the usefulness of the information on the site. Evaluation
methods consist primarily of direct consultation with users via
feedback mechanisms such as surveys. Finally, Level of
Personalization [13] refers to users’ access to information that
is applicable and useful to them as individuals and represents
the parameter Relevance from the formative phase, implemented
in practice.

Content: Focus on Collaborative, Adaptive, Interactive
Elements
In collaborative, adaptive, interactive applications, the potential
fluidity of content presents new challenges to evaluation. The
shift towards dynamic, user-generated content necessitates a
change in how credibility is depicted and its subsequent
assessment [33]. In this new framework there is a renewed focus
on content Quality and Credibility (individually as in a
single-author blog, or collectively as in a wiki.) With increased
user-generated content, readers must be prepared to evaluate
each entry, rather than each site, for its credibility. Analysis of
content produced by users therefore becomes an important
component of the evaluation, and the scope of Qualityand
Credibility evaluation expands beyond source credibility to
include foci on message credibility and credibility of
apomediaries [34]. In addition, adaptive and interactive features
enable increases in Level of Personalization, expanding the
scope of analysis on this element to include more detailed
assessments of how personalized site content is to each user.

Outcome evaluations of collaborative, adaptive, interactive
applications create entirely new requirements and avenues for
evaluation. For sites that support user-generated content, Content
Produced becomes an important output that should be
investigated. Evaluations of user-generated content could
involve assessment of its Form (narrative, numerical, and
aggregated) and Nature (advice, opinion, personal information,
and emotional support). Positioning of User-Generated Content
may also be assessed by examining how the content provided
by users is framed within the site. For example, is the
user-generated content central to the site or peripheral? Is there
any mechanism for feedback or dialogue between users of the
site and communities of clinicians and researchers? [35].

Technology
The category 'Technology' refers to the underlying technology
used to create and run the site. The primary formative evaluation
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parameter discussed in the reviewed articles was System
Robustness. This parameter includes various aspects related to
performance and functionality of the technology [19]. System
Performance refers to the quality of the infrastructure or
architecture of the site including how quickly the website loads,
how many concurrent users it can support, and how well the
site can respond to increased requests [13,16,17]. Functionality
and Features refer to what a user can technically do on the site
and the extent to which the site's pages and external links load
appropriately and without errors (eg, 404 Error indicating page
not found) using a variety of different browser applications
[8,12,13,16,17]. Privacy refers to protection of data, both stored
data and data in transit, from unauthorized or unwanted
disclosure, and Security refers to the ability to maintain control
of the website and its content in the face of external threats
[13,16]. In the summative phase, evaluation parameters include
Usage Statistics, or measures of how the site is being used, such
as: Hits, or the number of times each page is called; Visitors,
which refers to the number of different users who visit a site
and may include assessments of new and repeat visitors;
Browsers, or the Web browsers in use by the people using the
site; and incidence of Errors, in which visitors or software
request files that do not exist or files that should exist but do
not [2,11,14,15,16,17]. These metrics are commonly assessed
using log file analysis [22]. Further parameters that may be
evaluated at this phase include System Reliability, which refers
to uptime and downtime, meaning the amount of time a site is
available for use, as well as data corruption or loss [8,16,19],
and Speed, which incorporates measures of performance
reduction due to system load and, where appropriate, measures
of database performance as a database grows [13,16]. Most of
the evaluation parameters relevant to this cell may be assessed
via log file analysis or Web analytics [21].

Technology: Focus on Collaborative, Adaptive,
Interactive Elements
The incorporation of new technologies into health websites
serves to shift the focus of several evaluation categories.
Extensive formative evaluations of Privacy and Security
measures will become particularly important for Web-based
applications that enable data to be shared in new ways.
Traditional information websites with little to no user-generated
content do not have the same critical need to consider the
security of such content or the boundaries of privacy that may
be challenged by people sharing sensitive, personal and
identifying health information. System Interoperability and
Platforms must be considered as additional evaluation
parameters where applicable. System Interoperability refers to
how well the site communicates with other sites and, where
appropriate, how well it can be used in concert with others. This
may include application programming interface (API)
compatibility and data portability that allow for site integration
and interactions such as mashups and syndication feeds [5].
Platforms/Portability refers to how well the site can be viewed
and used on other devices including small-screened mobile
devices, such as personal digital assistants (PDAs) and mobile
phones.

In the summative phase, the dynamic nature of collaborative,
adaptive, and interactive technologies prompts evaluation of

the application’s Positioning within Current Technology and
Standards Compliance. The former refers to the currency of the
application’s technology; the latter reflects how well or poorly
the site complies with Web standards and health-specific
standards such as HL7. These considerations lead to outcome
assessments of the Dynamic Evolution of the site, meaning its
ability to respond to new technological and social trends.
Collaborative Development Models refers to how the ongoing
nature of the site is envisioned at the conclusion of a project.
This raises the question: do Open Source approaches ensure the
dynamic growth of platforms?

Computer-Mediated Interaction
The category “Computer-Mediated Interaction” refers to
assessments of user interactions with and via the interface. In
the formative phase, evaluation parameters include Usability
[2,8,11,13,14,17,18], which refers to how intuitive the site is
for people to use [23]. In this phase, usability is typically
assessed via heuristic evaluations and usability testing with
sample populations of target users. Other parameters include
Accessibility [12,17], or how well the interface is designed for
people who may have barriers to use, such as vision, motor, or
cognitive disabilities [24,25]; Sociability [18], the ability to
support social interactions; and Information Architecture
[11,14], or how well the content is organized within the site to
support different information use behaviour [26]. In the
summative phase, evaluation parameters within this category
include user perspectives on many of the attributes assessed in
the formative phase. These include: User Perspectives on
Usability [8,13,15,16,19], which refers to actual users’ feedback
on how easily and intuitively they are able to use the website;
User Perspectives on Accessibility [16,17], which refers to
feedback on barriers and enablers to use; Demonstrated
Sociability [18], which addresses the mechanisms to promote
community among users and assesses whether it is actually a
sociable site now that there is a functioning community; and
Findability [2], which refers to how well visitors who are
seeking information are able to find the site. Many of the
parameters in this category may be evaluated through
consultations with users such as online surveys. Some, such as
findability and demonstrated sociability, may also be inferred
through measures of user activity.

Computer-Mediated Interaction: Focus on
Collaborative, Adaptive, Interactive Elements
At the formative stage, a shift to collaborative, adaptive, and
interactive technologies expands the scope of interaction study.
In the context of collaborative websites, this category is not
only about interacting with the technology, but also focused on
computer-assisted interactions with others. Within this category,
therefore, we suggest additional focus on parameters in the
formative phase such as Sociability [18], which refers to whether
and how well the site is designed to support community
interaction [36], and we propose an additional metric,
Interactivity, or whether the interface supports adaptive,
interactive human-computer behavior such as offering avenues
for interface personalization.

In the summative phase, the shift to “Computer-Mediated
Interaction” expands the scope of the evaluation and assessment.
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Usability and Accessibility testing must incorporate assessments
of user interactions with changing interfaces. User-generated
content, user-initiated reorganization of information, and the
principle of perpetual beta [32], in which interfaces are
presumed to be frequently changing, may all contribute to
changes to the interface as seen by the user. Demonstrated
Interactivity refers to how and whether site visitors use the
interactive features of the site. Preece and colleagues [18] have
done extensive work on sociability heuristics which they have
thus far determined are largely community-specific. Health sites
that make use of CAI tools that explicitly promote Collaboration
as a product of Sociability will require evaluation of the actual
collaboration that results from user interactions.

“Computer-Mediated Interaction” should also be assessed during
the outcome evaluation phase and on an ongoing basis for
monitoring and quality-improvement purposes. Community
Development refers to retrospective evaluation of whether and
how well the evolving site has supported community interaction.
The question of how the user community has responded over
time to the site is referred to as Evolution of Collaboration.
Assessment of this parameter involves summary statistics and
longitudinal analysis of evidence of collaboration within sites
that incorporate collaborative features. Sites that provide
mechanisms for participants to exchange information may now
include blogs that allow readers to provide feedback by posting
comments. If the goal of the evaluation is to assess whether
community members are using the site to collaborate with each
other, analyses can be conducted by examining whether the
participants are exchanging messages regularly [37]. For
example, a blog may attract a few comments posted by readers
daily, weekly, or even monthly, and such response rates may
change over time. There must be some interaction for
collaboration to take place. One way to measure this is to
examine the number of posted messages and their associated
responses [37]. Equally important in this analysis is to review
the message content and tone. A series of messages threaded
together may not necessarily be a sign of collaboration; rather,
it may indicate an argument. However, measuring incidents of
collaboration through message postings may not be enough to
prove a community is functioning effectively. A community
must meet the needs of its members in order for it to be
sustained. Although there may be evidence of collaboration on
a large scale, some members may be posting questions and not
receiving responses to their queries.

Health Systems Integration
The category “Health Systems Integration” refers to the larger
system, health processes, and society in which a health website
for laypeople might be implemented. Formative evaluation
parameters within this category include Definition of Evaluation
Metrics and Process [11,12], which means whether and how
well evaluation is incorporated into the design, development,
and implementation of a site, and Ethics/Liability [11], which
refers to how and whether ethical and liable issues of providing
information online have been addressed within the larger health
care system. Summative evaluation within this category involves
assessments of how the site affects Administration [2,19,20],
including Service Utilization [2], or usage rates for health care
system and community services; Care Coordination [16,19],

which refers to ways in which the site might be affecting
delivery of health services; and Patient Safety [16], or
assessments of how or whether the site is affecting patient safety
indicators such as appropriate use of medications. Outcome
assessment parameters within this category include Public
Impact [18,19], which refers to any general effects that the
website may have on the larger community and may include
outcomes that are self-reported or defined by a particular
community; Cost-Effectiveness [2,8,11,13,16,17,19], which
refers to incremental health gain from use of the site and any
associated resources; and Intended Effect [8], which is a
context-specific assessment that will vary depending on the
goals of the project and which includes Appropriateness [16,19],
or overall observed suitability of the site as a means to achieve
those goals, and Effectiveness [13,16], which refers to how well
the site achieved its intended goals.

Health Systems Integration: Focus on Collaborative,
Adaptive, Interactive Elements
Evaluation of the integration of information technologies and
their processes into the larger health system has been
well-covered in previous frameworks. It is worth noting,
however, that due to their expanded capabilities, collaborative,
adaptive, and interactive technologies may offer both greater
benefit and greater unintended consequences in this area [38].
It remains to be seen whether these potentials are actualized.

Conclusion
We have presented an evaluation framework that proposes
formative, summative, and outcome evaluation indicators for
five themes of Collaborative, Adaptive, and Interactive
applications: People, Content, Technology, Computer-Mediated
Interaction, and Health Systems Integration. The increased use
of collaborative, adaptive, and interactive technologies in health
care and other fields underscores the importance of their
evaluations. We need to determine whether something is
effective before it can be of value. Collaborative, adaptive,
interactive technologies are becoming pervasive and rapidly
becoming an integral part of society. In record time, resources
promoting collaboration such as Wikipedia, Facebook,
MySpace, YouTube, and Orkut have joined the ranks of the
most widely used online services in the world. With their
vertiginous ascent, they have heralded an era in which the public
can wield enormous power to create and share knowledge, to
communicate with people and machines, and to find and
evaluate services with unprecedented levels of freedom.

Although at a slightly slower pace, health-specific collaborative,
adaptive, and interactive technologies are emerging, promising
to transform the roles, workflows, rights, and responsibilities
of all stakeholders within the system [38]. As any other set of
interventions, however, collaborative, adaptive, and interactive
technologies also carry the risk of causing more harm than good.
It is a rare privilege to witness the emergence of a new set of
powerful technologies that could have a profound and
widespread effect on society. We should assume the
responsibility that comes with such privilege “to look beyond
the hype, and to dissect what works and what doesn’t” [39].
Thus, it is essential to conduct thoughtful, careful evaluations.
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We offer this framework as a means to structure evaluations
across a wide range of applications and purposes. In some cases
there may not be sufficient resources to conduct an evaluation
that addresses all of the components listed in this framework.
In these situations, we suggest that the evaluation focus on the
particular aspect(s) (People, Content, Technology,
Computer-Mediated Interaction, Health Systems Integration)
that are the most relevant to the objective(s) of the evaluation.
Tailoring an outcome evaluation to the specific requirements
of the funding organization rather than attempting to address
all of the various components in Table 1 within this phase would
be another means to reduce the resources required to measure
all of the elements in every phase. Each of the components
presented in the framework may also have uses beyond those

of evaluative measures within an established program. For
example, the components listed as formative evaluations, in
particular the People, Content, and Technology sections, could
also be used to form the components of a needs assessment or
as part of a funding application, and the framework could be
used to troubleshoot an under-utilized application.

Evaluation plays a critical role in high-quality design, efficient
development, and effective implementation of Collaborative,
Adaptive, and Interactive applications. In an era of constrained
resource allocation, the adoption of robust and appropriate
evaluation frameworks will help to ensure that collaborative,
adaptive, and interactive technologies live up to the expectations
and that they contribute to the improvement of health for all.
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Abstract

Background: Health behavior interventions using periodic prompts have utilized technology, such as the Internet, that allows
messages to be sent to participants in cost-effective ways. To our knowledge, no comprehensive evidence review has been
performed specifically to evaluate the effectiveness of communicating regular messages and to examine how characteristics of
the prompts change the effectiveness of programs aimed at reminding people to adopt healthy behaviors, maintain those they
already practice, and cease unhealthy behaviors.

Objective: A systematic literature review was performed to investigate the effectiveness of limited contact interventions
targeting weight loss, physical activity, and/or diet that provided periodic prompts regarding behavior change for health promotion.
The review sought to identify specific characteristics of these interventions that may be associated with superior results.

Methods: Electronic literature searches were performed between February and April, 2008. Articles were included if periodic
prompts were used as an intervention or a component of an intervention, a behavioral or biological outcome measure was used,
and an ongoing health promotion behavior was targeted. A rating system was applied to each study to provide a quantitative
representation of the quality of the evidence provided by each article.

Results: There were 19 articles with a combined sample size of 15,655 that met the inclusion criteria, and 11 studies reported
positive findings regarding the utility of periodic prompts. Several articles showed enhanced effectiveness when prompts were
frequent and personal contact with a counselor was included. Long-term behavior change and health improvements were not
examined by this review because of a lack of long-term follow-up in the literature.

Conclusions: In light of promising results of most studies, additional research on limited contact interventions targeting health
behaviors including weight loss, physical activity, and/or diet is merited that utilizes rigorous methods including control groups;
follow-up data collection; and testing of prompt frequencies, specific intervention components, or prompt characteristics. Future
research would be especially valuable if it improves understanding of the most effective types of periodic prompts for fostering
long-term behavior change in order to maximize use of this tool in limited contact health promotion programs. Specifically,
various types of communication technology should be used and evaluated to expand and refine their use.

(J Med Internet Res 2009;11(2):e16)   doi:10.2196/jmir.1138
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Introduction

Periodic prompts that encourage healthy behaviors are a way
to remind and help motivate people to change their health
behaviors. We define periodic prompts as messages, reminders,
or brief feedback communicated to participants multiple times
over the duration of an intervention. Prompts can be delivered
at various intervals such as daily, weekly, or monthly, and can
be sent using email, telephone, and mail. Health promotion
professionals use periodic prompts both as standalone
interventions and also as components of interventions [1]. Some
interventions use personalization and tailoring in an attempt to
increase prompts’ relevance to recipients [2]. Some programs
also utilize counselors to communicate periodic messages,
although this type of intervention requires more resources than
interventions that are automated [3]. Although it might make
intuitive sense to some that it is valuable to communicate regular
messages to remind people to initiate or maintain healthy
behaviors, to our knowledge no comprehensive evidence review
has been done specifically to evaluate the effectiveness of using
periodic prompts and examine which characteristics of prompts
work best in health promotion interventions. A review article
published in 2001 examined interventions that used one or more
computer-generated messages aimed at increasing medication
adherence or immunization uptake and improving chronic
disease management, as well as other health behaviors [4]. This
review builds upon that work by examining interventions
targeting other health behaviors, evaluating the effect of periodic
health prompts within health promotion interventions, and
updating the literature.

A systematic literature review was performed to investigate the
effectiveness of periodic prompts regarding behavior change
and to identify specific characteristics of prompts that may be
associated with superior results. The literature review was
feasible because of the increasing use of limited contact
interventions due to widespread access to the Internet and other
media that are used to communicate prompts. Data from a Pew
Internet and American Life Project survey in May 2008 revealed
that 73% of US adults go online, and 78% have cellular phones
[5]. The potential impact that increased access to technology
can have on an individual’s health is great, and many
organizations are recognizing the potential value of eHealth,
which refers to “health services and information delivered or
enhanced through the Internet and related technologies” [6].
Finding ways to implement behavior change interventions with
large audiences in cost-effective ways is important due to the
overwhelming challenges facing public health agencies and the
limited resources available to meet them.

Health promotion studies using emerging technology are
becoming more common, and researchers are tasked with

balancing cost and personalization, and measuring the effects
those two competing characteristics have on effectiveness of
interventions. E-Health is a rapidly growing field [7,8] with
advantages regarding cost and reach, and it is our hope that this
review will serve to inform program development of eHealth
interventions using periodic prompt messaging.

Methods

To identify peer-reviewed articles examining the use of periodic
prompts for health promotion interventions, electronic literature
searches were performed between February and April of 2008.
Databases and search tools accessed, with the number of articles
found in initial searching, included: PubMed (1119), PsycINFO
(394), Google Scholar (142), CINAHL (148), and Web of
Science (444). No publication date parameter was used to
exclude older articles, and all searches included articles
published up to the date of the search. Searches utilized the
following terms in various combinations: prompt, weekly,
reminder, email, Internet, Web-based, limited contact,
intervention, health, and promotion. In addition, references of
articles that were identified through searching were reviewed.
Twenty-four additional articles were identified through this
process.

Articles were included if periodic prompts were used as a
standalone intervention or were part of a larger program; a
biological or behavioral outcome measure was used; and
ongoing health promotion behaviors such as weight loss,
physical activity, and diet were targeted. Studies aiming to
change compliance with immunization or health screening
guidelines were not included because of the intermittent nature
of those activities. After reviewing titles and abstracts to identify
relevant articles, reviewing references to locate additional
articles, and applying the inclusion criteria, 19 articles were
included. A meta-analysis was not feasible due to the varying
data collection methods and outcome measures.

A rating system was used to represent quantitatively the quality
of the evidence provided by each article included in the review.
The rating system was adapted from a review article that
examined studies that used one or more computer-generated
patient contacts aimed at increasing medication adherence or
immunization uptake and improving chronic disease
management, as well as other health behaviors [4]. The authors
of that review created the rating based on recommendations
from the literature [9,10]. The rating system is described in
Table 1, which is a modified version of a table in the review
article [4]. Articles were rated by the lead author, and the range
of possible scores is 0 to 10. No minimum score was used to
exclude studies from the review.
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Table 1. Rating system

Possible
Points

DescriptionFactor

2Assignment to different interventions by chanceRandomization

2Comparison made to group of subjects not given the health behavior interventionControl Group

3Sampling method described

Sample composition clearly described

Sample of adequate size

Number and ratio of withdrawals described

Sampling

1Clear definitions for each variable

Clear description of methods and results

Numeric table presented for each effect variable

Analysis of Main Effect
Variables

1Follow-up data collection to measure effects beyond immediate findingsFollow-up

1Intervention clearly described and replicable

Discussion of withdrawals

Discussion of study limitations

Content

Results

This section describes the interventions, study designs, and main
findings. The main findings are broken down into the following
sections: prompt frequency, medium used, intervention
components, tailoring, and level of interaction with intervention.
Table 2 and Table 3 present descriptive information, main
findings, and a quality score for each article.

Descriptive Findings
The 19 articles were published between 1988 and 2008, with
17 of the studies published after the year 2000. Study sample
sizes ranged from 43 to 7743, with a median sample size of 190
participants. There were a total of 15,655 participants in all 19
of the studies described in the journal articles, of which 12,697
(81%) participated in the four largest studies. These four studies
had sample sizes ranging from 1032 to 7743 and an average
sample size of 3174. Approximately 65% of all the subjects
were women. While the largest study had 60% women, 14 of
the 19 articles had over 70% women, including 4 that included
only women.

Randomized controlled trials made up 13 of the 19 studies
(articles 2, 3, 5, 6, 7, 8, 10, 12, 14, 15, 16, 17, 18 in Table 2 and
Table 3 [hereafter, article numbers refer to Table 2 and Table
3]). Six conducted follow-up data collection between 3 and 12
months post-intervention (articles 6, 8, 11, 13, 17, 18). Two
studies used randomization for group assignment but did not
include control groups (articles 3 and 9). Four studies were
observational with only one group in each study (articles 1, 4,
11, 19). The range of the quality score scale is 0 to 10, and
assigned scores for the 19 articles in this review range in value
from 4 to 9. The four studies with scores of 4 or 5 (articles 1,
4, 11, and 19 in Table 2 and Table 3) did not include a control
group, and therefore no randomization could take place
(reducing the total possible points to 6). These studies are less

informative because of their study designs, but they are included
in this review because the interventions used periodic prompts
and outcome measures were included.

Eight of the interventions aimed to increase physical activity,
seven focused on weight loss as the outcome, one was aimed
at weight loss maintenance, two sought to improve dietary
habits, and one focused on both physical activity and nutrition.

In terms of periodicity, 12 out of 19 studies sent prompts every
week, and two studies sent prompts every 2 weeks. One program
sent 5 prompts over 8 weeks, and one sent them every 5 weeks.
One study sent prompts at variable time periods, allowing
participants to pace themselves and providing prompts as lessons
were completed. Two interventions compared weekly prompts
to prompts sent less frequently (eg, every 3 weeks and monthly).

The type of periodic prompts, and the ways they were integrated
with other intervention components, varied. The following are
methods utilized in the most studies. In terms of mode of prompt
administration, 13 interventions sent only email prompts to
participants, and two studies used only telephone prompts. Seven
studies used only online tools in addition to prompts, and three
articles used pedometers and step logs. Two studies used
in-person sessions and online tools along with prompts. Some
type of tailoring was used in 14 of the 19 studies to provide
personalized information to participants as part of periodic
prompts. Contact with a counselor was used in 9 articles. Six
studies reported on associations between the level of interaction
participants had with the intervention and outcomes. Level of
interaction with an intervention was measured as weeks a
participant took part in the intervention, number of log ins to
the intervention website, or amount of use of the online tools
on an intervention website.

Intervention length ranged from 6 weeks to 30 months. The
median and mode intervention time-span was 3 months (or 12
weeks), with five studies implementing interventions of this
duration.

J Med Internet Res 2009 | vol. 11 | iss. 2 |e16 | p.50http://www.jmir.org/2009/2/e16/
(page number not for citation purposes)

Fry & NeffJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Table 2. Study characteristics

Additional Intervention
Components

Follow-upControl
Group

Study Design Interven-
tion

Duration

Health

Behavior

NArticle

online tools: goal set-
ting and bulletin board

nonoobservational, single group, pretest-
posttest; set up to test effect of weekly
emails and online tools in moving

12 weeksnutrition84Block 2004 [11]1

people forward in stage of change, de-
creasing fat intake, and increasing fruit
and vegetable consumption

motivational interview-
ing

noyesrandomized, four groups (2 x 2 design),
pretest-posttest; set up to test effect of
motivational interviewing and weekly

3 monthsphysical
activity

190Conn 2003 [12]2

prompts aiming to increase exercise;
groups: (1) motivational interviewing
and prompts, (2) motivational interview-
ing only, (3) prompts only, (4) control

pedometers and step
logs

nonorandomized, two groups, pretest-
posttest; set up to test effect of e-mails
based on the transtheoretical model

6 weeksphysical
activity

74Dinger 2007 [13]3

(TTM) on walking; second group wore
pedometers, submitted step logs, and
received weekly reminder emails, first
group also received emails based on
the TTM

pedometers, step logs
and brochures

nonoobservational, one group, pretest-
posttest; set up to test effect of interven-
tion including pedometers, a brochure,

6 weeksphysical
activity

43Dinger 2005 [14]4

and emails targeting TTM constructs
on walking behavior and changes in
TTM constructs

online tools: self-moni-
toring tools for food

noyesrandomized, two groups, pretest-
posttest; set up to test effect of a behav-

6 monthsweight446Hunter 2008 [15]5

and exercise, weightioral Internet intervention using online
tracking chart, weeklytools, two brief motivational interview-
lessons; two brief moti-ing phone calls, and personalized

feedback compared to usual care vational interviewing
phone calls

ten paper-and-pencil
lessons

yesyesrandomized, three groups, pretest &
two posttests; set up to test effect of an
interactive 10-lesson intervention on

self-pacedweight1801Jeffery 2003 [16]6

 

 

 
weight loss where feedback was deliv-
ered by mail or telephone, compared
to usual care

baseline exercise in-
struction session

noyesrandomized, two groups, pretest-
posttest; set up to test effect of periodic
phone calls on amount of exercise and
level of oxygen consumption

6 monthsphysical
activity

52King 1988 [17]7

 

 

 

walking logs and in-
struction on how to start
walking groups

yesyesrandomized, five groups (2 x 2 plus a
control group), repeated measures; set
up to test effect of prompting frequency
(weekly versus every 3 weeks) and

12 weeksphysical
activity

135Lombard 1995
[18]

8

 

 

  prompt structure (high versus low); five
groups: (1) weekly prompts with high
structure, (2) less frequent prompts
with high structure, (3) weekly prompts
with low structure, (4) less frequent
prompts with low structure, (5) no
prompts
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Additional Intervention
Components

Follow-upControl
Group

Study Design Interven-
tion

Duration

Health

Behavior

NArticle

booklet or online tools:
quizzes, goal setting,
activity planning, and
target heart rate guide

no

 

 

 

no

 

 

 

randomized, two groups, pretest-
posttest; set up to test effect of (1)
booklet with reinforcement letters and
(2) a website with reinforcement emails
to affect stage of change and increase
physical activity

8 weeks

 

 

 

physical
activity

 

 

 

655

 

 

 

Marshall 2003
[19]

 

 

 

9

 

 

 

website based on the
Social Cognitive Theo-
ry

noyesrandomized, two groups, pretest & two
posttests; set up to test effect of an in-
tervention website based on the social
cognitive theory with weekly emails
on moving people forward in stage of
change and increasing physical activity

12 weeksphysical
activity

65Napolitano 2003
[20]

10

online tools: food and
weight tracking tools,
progress reports, week-
ly newsletters, commu-
nity support, expert as-
sistance, “SparkPoints”

yesnoobservational, one group, pretest & two
posttests; set up to test effect of a multi-
component online intervention on
changing stage of change, dietary
habits, exercise, and weight

self-pacedweight7743Petersen 2008
[21]

11

weekly prompts onlynoyesrandomized, two groups, pretest-
posttest; set up to test effect of email
messages based on the social cognitive
theory on physical activity, dietary
changes, and social cognitive theory
constructs

12 weeksphysical
activity &
nutrition

2121Plotnikoff 2005
[22]

12

online physical activity
advice

 

 

 

 

 

 

yes

 

 

 

 

 

 

no

 

 

 

 

 

 

randomized, three groups, pretest-
posttest; set up to compare the effect
of (1) computer-tailored online advice
with 5 emails based on the stage of
change theory, (2) tailored online ad-
vice with no emails, and (3) online ad-
vice only

8 weeks

 

 

 

 

 

 

physical
activity

 

 

 

 

 

 

379

 

 

 

 

 

 

Spittaels 2007
[23]

 

 

 

 

 

 

13

 

 

 

 

 

 

technology-based inter-
vention: online tools-
social support, self-
monitoring, check-in
accountability, problem
solving and relapse pre-
vention training; person-
al contact: met or spoke
with interventionist
monthly; control: pam-
phlet and one brief
meeting with interven-
tionist

noyesrandomized, three groups, pretest &
five posttests; set up to compare effect
of three conditions on weight loss
maintenance: (1) monthly personal
contact, (2) interactive technology-
based intervention, (3) self-directed
control group

30 monthsweight loss
mainte-
nance

1032Svetkey 2008
[24]

14

online tools: weekly re-
porting and graphs, tips,
recipes, e-buddy sys-
tem, diary, message
board, and behavioral
lessons

noyesrandomized, three groups, pretest &
two posttests; set up to compare effect
of free weight loss website with no
counseling to two counseling groups
who had access to a more comprehen-
sive weight loss website; the two
counseling groups were (1) automated
counseling and (2) feedback from a
weight loss counselor

6 monthsweight192Tate 2006 [25]15
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Additional Intervention
Components

Follow-upControl
Group

Study Design Interven-
tion

Duration

Health

Behavior

NArticle

one in-person counsel-
ing session, weekly
weight, calorie and exer-
cise reporting

 

 

no

 

 

 

 

 

yes

 

 

 

 

 

randomized, two groups, pretest-
posttest; set up to compare effect of
weight loss programs: (1) Internet only
(2) Internet plus behavioral e-counsel-
ing (regular email communication with
a counselor)

12 months

 

 

 

 

 

weight

 

 

 

 

 

92

 

 

 

 

 

Tate 2003 [26]

 

 

 

 

 

16

 

 

 

 

 

one in-person group
session; online tools:
weight loss links,
weekly lessons, online
submission of self-
monitoring diaries, and
a bulletin board

yes

 

 

 

yes

 

 

 

randomized, two groups, pretest & two
posttests; set up to compare effect of
weight loss programs: internet educa-
tion (had access to website with weight
loss links) and Internet behavioral
therapy (access to website plus weekly
lessons, online diaries, bulletin board,
and individualized therapist feedback)

3 months

 

 

 

weight

 

 

 

91

 

 

 

Tate 2001 [27]

 

 

 

17

 

 

 

four in-person sessions,
weekly lessons with
quizzes, regular email
communication with
counselor, weight and
activity graphs, and
food intake monitoring
tool

yesyesrandomized, two groups, pretest & four
posttests; set up to compare the effect
of a passive health education program
(a few educational sessions and access
to an informational website) and an in-
teractive behavior therapy program
(nutrition education and internet coun-
seling)

12 monthsweight80Williamson 2006
[28]

18

online tools: health
benefit information,
recipes, community di-
rectory, links related to
fruit and vegetable in-
take

nonoobservational, one group, pretest-
posttest; set up to determine effect of
an intervention consisting of an infor-
mational website and reminder emails
alerting participants of new content on
website

4 monthsnutrition380Woodall 2007
[29]

19
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Table 3. Prompt characteristics, research questions, and findings

FindingsPrompt Characteristics

Score

(on a scale of
0 to 10)

Summary of Results Level of

Interaction

TailoringMedium
Used for
Prompt

Prompt

Frequency

Article

5• responders not in action or
maintenance stages at baseline:

positive associa-
tion found be-

yes, by lifestyle fac-
tors and chosen di-
etary behavior

emailweeklyBlock 2004 [11]1

65% progressed for fat reduction
and 74% progressed in stage for
fruit and vegetable consumption

• weeks a participant interacted
with program related to change
in stage

• decrease in dietary fat and in-
crease in fruits and vegetables
observed

tween number of
weeks a partici-
pant interacted
and stage of
change

9• prompted participants signifi-
cantly increased their exercise
compared to those not prompted

• motivational interviewing did
not have a significant effect on
amount of exercise

n/anonetelephone
and mail

weeklyConn 2003 [12]2

6• both groups significantly in-
creased amount of walking

• no difference between groups'
amount of walking or stage
movement.

n/ayes, by stage of
change for interven-
tion group (second
group received non-
tailored reminders)

emailweeklyDinger 2007 [13]3

4• total walking minutes signifi-
cantly increased

• six of the TTM constructs
measured improved, but self-effi-
cacy was not effected

n/anoneemailweeklyDinger 2005 [14]4

9• intervention group lost more
weight than usual care group, had

positive associa-
tion found be-

yes, a counselor pro-
vided weekly feed-
back by email

emailweeklyHunter 2008 [15]5

significant BMI reduction, per-
cent body fat reduction, and
waist circumference reduction

• more weight loss was associat-
ed with more use of intervention
website

tween use of inter-
vention website
and weight loss

9• telephone group lost significant-
ly more weight than usual care
group at 6 months

• 12 month differences were not
significant for either treatment
group

• more agreed to take part in the
intervention if in the mail group

• higher percentage in phone
group completed all lessons

n/ayes, personalized
feedback from coun-
selor by mail or tele-
phone

telephone or
mail

varied (self-
paced)

Jeffery 2003 [16]6

7• oxygen consumption (VO2

Max) significantly better in inter-
vention group

• no difference in number of ex-
ercise sessions or duration be-
tween groups

n/ayes, counselor pro-
vided further instruc-
tion and support
through telephone
calls

telephoneevery 2 weeksKing 1988 [17]7
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FindingsPrompt Characteristics

Score

(on a scale of
0 to 10)

Summary of Results Level of

Interaction

TailoringMedium
Used for
Prompt

Prompt

Frequency

Article

8

 

 

 

• groups that received weekly
prompts walked significantly
more than those prompted every
3 weeks (even after the interven-
tion ended)

• prompt structure had no signifi-
cant effect on amount of walking

n/a

 

 

 

yes, counselor con-
ducted a high struc-
ture prompt or low
structure prompt

 

 

 

telephone

 

 

 

weekly or ev-
ery 3 weeks

 

 

 

Lombard 1995
[18]

 

 

 

8

 

 

 

6• no significant difference in
amount of physical activity found
between groups

• participants inactive at baseline:
both groups showed a positive
change in total physical activity,
but only significant for print
group

• decreased time sitting on a
weekday observed for both
groups, only significant for Web
group

• quarter of participants in both
groups moved forward at least
one stage

n/ayes, messages were
tailored to stage of
change

mail or
email

every 2 weeksMarshall 2003
[19]

9

 

 

 

8• at one month, intervention
group more likely to have moved
forward in stage of change, had
more moderate intensity minutes
of exercise, and more walking
minutes

• at 3 months, only minutes spent
walking remained significant be-
tween intervention and control
groups

n/anoneemailweeklyNapolitano 2003
[20]

10

5• small, but statistically signifi-
cant, positive changes in most
dietary measures

• higher percentage of partici-
pants in normal weight category
compared to non-participants, but
no difference in average weight
change

• increased website usage associ-
ated with more weight loss and
stage of change improvement

positive associa-
tion found be-
tween use of inter-
vention website
and weight loss

yes, individualized
messages were sent
to help participants
stay on course

emailweeklyPetersen 2008
[21]

11

9• intervention group found to be
more active, have higher self-ef-
ficacy, perceive not being active
as more of a threat to health,
perceive more advantages and
less disadvantages to being ac-
tive, and have favorable changes
in the dietary variables

• effect sizes were small

n/anoneemailweeklyPlotnikoff 2005
[22]

12

 

 

 

J Med Internet Res 2009 | vol. 11 | iss. 2 |e16 | p.55http://www.jmir.org/2009/2/e16/
(page number not for citation purposes)

Fry & NeffJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


FindingsPrompt Characteristics

Score

(on a scale of
0 to 10)

Summary of Results Level of

Interaction

TailoringMedium
Used for
Prompt

Prompt

Frequency

Article

9

 

 

 

 

 

 

 

 

• all groups increased their activ-
ity levels, but no differences
were found between groups

• subgroup of participants who
went through more thorough data
collection: body fat significantly
decreased in tailored plus email
group

• tailored advice reported to be
remembered, printed out, and
discussed more with others

• more in tailored group reported
to have changed their activity
behavior after reading advice.

n/a

 

 

 

 

 

 

 

 

yes, one group re-
ceived messages tai-
lored to stage of
change

 

 

 

email

 

 

 

 

 

 

 

 

five messages
over 8 weeks

 

 

 

Spittaels 2007
[23]

 

 

 

13

 

 

 

 

 

 

 

 

9• first 24 months: both the inter-
vention groups gained significant-
ly less weight than the control
group

• at 30 months: personal contact
group regained significantly less
weight than the other two groups

• interactive technology-based
group was not statistically differ-
ent than control group at 30
months

n/ayes, the personal
contact group spoke
or met with an inter-
ventionist monthly

email and/or
telephone

weekly or
monthly

Svetkey 2008
[24]

14

 

 

 

8• at 3 months: two counseling
groups did not differ from each
other and had lost significantly
more weight than website only
group

• at 6 months: human counseling
group lost more weight than
website only group, and automat-
ed counseling group not signifi-
cantly different than the other
two groups

• greater use of free site associat-
ed with greater weight loss in the
website only group

• more diary submissions were
associated with more weight loss
in two counseling groups

positive associa-
tion found be-
tween use of free
website (among
control group)
and number of di-
ary submissions
(intervention
group) and
weight loss

yes, study compared
groups that received
no feedback, auto-
mated tailored coun-
seling, or feedback
from a counselor

emailweeklyTate 2006 [25]15

7• at 12 months: internet plus e-
counseling group lost more
weight than the internet only
group

n/ayes, counseling
group received per-
sonalized feedback

emailweeklyTate 2003 [26]16

8• behavioral therapy group lost
more weight than Internet only
group at three and 6 months

n/ayes, counseling
group received per-
sonalized feedback

emailweeklyTate 2001 [27]17

8• at 6 months: interactive behav-
ior therapy group lost more body
fat than passive education group

• at 24 months: no difference in
weight between groups (the inter-
active group regained the lost
weight)

n/ayes, counselor pro-
vided feedback on
participant's
progress with the
program compo-
nents

emailweeklyWilliamson 2006
[28]

18
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FindingsPrompt Characteristics

Score

(on a scale of
0 to 10)

Summary of Results Level of

Interaction

TailoringMedium
Used for
Prompt

Prompt

Frequency

Article

4

 

 

 

• participants were more likely
to visit the site on the day a re-
minder e-mail was sent

• responding to reminder emails
associated with positive dietary
change including increased fruit
and vegetable intake

positive associa-
tion found be-
tween responding
to reminder
emails and posi-
tive dietary
change

none

 

 

 

email

 

 

 

every 5 weeks

 

 

 

Woodall 2007
[29]

 

 

 

19

 

 

 

Main Findings
Out of the 19 articles included in this review, 11 reported
generally positive results regarding the use of periodic prompts
(articles 1, 2, 3, 4, 5, 8, 12, 14, 15, 16, 17 in Table 2 and Table
3). This classification of study results as generally positive is
based on whether periodic prompts themselves appeared to be
supported, and not on whether the specific research questions
the studies aimed to address were supported by the results.

The following section describes the articles’ main findings
regarding prompt characteristics. Results from studies that
compared specific aspects of interventions between groups are
described in each section. First, we discuss the findings
regarding prompt frequency and how weekly prompts compare
with other periodicities. Then, to supplement that analysis and
understand the conditions under which periodic prompts may
be more or less effective, we examine medium used for prompt,
intervention components, tailoring, and level of interaction with
intervention. As appropriate, some studies are described more
than once. Table 2 and Table 3 provide information on the
research questions the studies were designed to answer and the
main findings reported.

Frequency of Prompt
In examining the effectiveness of periodic prompts, the first
question is what prompt frequency might be most effective.
Only two studies specifically compared timing intervals for
sending prompts. One intervention aimed at increasing walking
sent prompts weekly to one group and every 3 weeks to another
treatment group (article 8). Participants who were prompted
every week walked for significantly more weeks than the
participants who were prompted less often (based on survival
analysis), and this statistically significant difference was
maintained over a 3-month time frame post-intervention [18].

In the second study examining periodicity, a weight-loss
maintenance intervention used weekly and monthly prompts
with two different treatment groups, but it is difficult to draw
conclusions regarding frequency of communication from this
study because the weekly messages were automated emails and
the monthly contact was with a weight gain prevention counselor
mostly by telephone (article 14). At 24 months, the two
intervention groups did not differ by weight regained, and the
participants in the treatment groups regained significantly less
weight than the no-treatment control group (data not available
to calculate effect sizes) [24]. At 30 months, only the monthly
personal contact group remained significantly better than the

control group [24]. At 30 months the difference between the
group that received weekly automated prompts and the control
group was not statistically significant, and the difference
between the two treatment groups was not statistically
significant.

Medium Used for Prompt
The medium used to deliver periodic prompts may affect the
outcome of a behavior change intervention. In a weight-loss
intervention, the telephone group lost significantly more weight
than the mail group at 6 months (0.12 kg difference [P < .01]),
but at 12 months differences were not significant (article 6)
[16].

The effect of a booklet with mailed reinforcements and a website
with emailed messages on physical activity levels were
compared (article 9). Both groups increased their activity and
there was no significant difference in amount of physical activity
between the groups [19]. Another study evaluated groups
receiving telephone prompts, email prompts, and no prompts
(article 14). One group received monthly personal contact mostly
by telephone, the second intervention group had access to an
interactive website and had to check in weekly, and the control
group received no prompts [24]. The two interventions were
significantly better at preventing weight regain than the control
through 24 months of data collection (data necessary to calculate
effect size not reported). At 30 months the personal contact
group had regained less weight than the interactive website
group (0.21 kg difference [P < .01]) and the control group (0.27
kg difference [P = .001]), and the interactive website group was
not significantly different from the control group [24]. This
result is hard to interpret, though, because the telephone group
was receiving personal contacts and the email group’s prompts
were automated.

Intervention Components
Most of the interventions described in the articles used
multifaceted approaches to change participants’ behavior.
Unfortunately, it is difficult to draw conclusions regarding
effectiveness of prompts when additional components are used
because no studies compared prompts alone to prompts with
additional intervention tools.

Eight interventions included periodic prompts in association
with online tools. Examples of tools used include quizzes,
weight-tracking charts, goal setting, and bulletin boards. One
study reported that participants with access to online tools,
including periodic lessons and feedback, lost more weight than
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a group with access to only weight loss links at 3 months (0.84
kg difference [P = .001]) and 6 months (0.63 kg difference [P
< .05]) (article 17) [27]. A similar study found that two groups
assigned to a website with online tools, including periodic
automated or counselor feedback, lost more weight at 3 months
than a group assigned to a less comprehensive, free weight-loss
site with periodic non-tailored email prompts (counseling group
vs online tools only group 0.89 kg difference [P = .001] and
automated feedback group vs online tools only group 0.65 kg
difference [P < .01]) (article 15) [25]. The difference between
the periodic automated feedback and non-tailored email prompt
group was not significant at 6 months, and only the group with
periodic feedback from a counselor in addition to online tools
had better weight loss results than the email prompt control
group at 6 months (0.79 kg difference [P < .001]) [25]. Finally,
an intervention involving the extensive use of online tools and
periodic personal feedback was compared to passive online
education regarding weight loss (article 18). The periodic
feedback and online tools group lost more body fat than the
passive education group at 6 months (0.74 percent body fat
difference [P < .05]), but the weight lost was gained back, and
there was no significant difference between the groups at 24
months [28].

Tailoring
Health promotion researchers hypothesize that sending
participants personalized prompts relevant to their own situation
or interest is more effective at changing behavior than generic
reminders, and have tested this idea [30]. This section focuses
on the results of studies that tested the effects of tailoring
prompts in conjunction with periodicity of prompts. Prompts
were tailored by personal contact with a counselor or automated
online information personalized using information provided by
participants.

An intervention aimed at increasing physical activity tested the
effect of highly structured prompts compared to non-structured
prompts (article 8). High-structure prompts consisted of a
research staff member providing specific feedback to the
participant based on the walking behavior information they
submitted the week prior, and the staff member and participant
together setting a specific walking goal for the next week.
Low-structure prompts consisted of a research staff member
asking the participants how their walking was going. The final
survival analysis showed that the structure of the prompt had
no significant effect on walking behavior, and that all prompted
groups increased their walking [18].

Monthly personal prompts, mostly by telephone, were compared
to an online intervention with required weekly check ins and
no tailoring (article 14). Both were aimed at preventing weight
regain, and a control group was included. At 24 months, both
treatment groups gained significantly less weight than the
control group (data needed to calculate effect size not reported),
but at 30 months the personal contact group had regained
significantly less than the control group (0.27 kg difference [P
< .01]) and the online group was not significantly different from
the control group [24].

A weight-loss intervention compared three groups: one received
no feedback and only had access to a basic website; one received

automated, tailored periodic prompts and had access to a
comprehensive website; and a third group received periodic
feedback from a counselor and had access to the comprehensive
website (article 15). At 3 months the two groups receiving
feedback did not differ, and both had lost significantly more
weight than the no feedback group (counseling group vs online
tools only group 0.89 kg difference[P = .001]; automated
feedback group vs online tools only group 0.65 kg difference
[P < .01]) [25]. At 6 months, the counselor feedback group had
lost significantly more weight than the no feedback group (0.79
kg difference [P < .001]), and the automated feedback group
was not significantly different from either of the other two
groups [25].

Level of Interaction with Intervention
Several studies reported differences in results in the frequency
with which the participants responded to the periodic prompts
or otherwise interacted with the intervention. Interaction can
be measured by the number of emails opened, number of log
ins to the intervention website, or number of weeks a participant
remained in a program. Interpreting these findings is difficult
because of the possibility that participants who were already
motivated to change their behavior interacted with the
intervention tools more than other participants.

In a nutrition intervention the number of weeks a participant
interacted with the program was significantly related to forward
progression in stage of change (article 1). Two weight loss
studies that used periodic prompts reported that more weight
loss was associated with more use of an intervention website
(articles 5 and 11), which may have been increased because of
prompting. In another study, greater use of a free website among
a control group, and more diary submissions by two counseling
groups, were found to be associated with greater weight loss
(article 15). Finally, responding to periodic email prompts by
visiting an intervention website was associated with positive
dietary change in a nutrition intervention (article 19).

Discussion

Findings
As evidenced by 11 articles reporting generally positive effects
of periodic prompts and 8 articles reporting mixed results, the
evidence that periodic prompts can effectively enhance diet,
weight loss, and exercise behaviors appears to be positive, but
is not entirely consistent. The few studies that looked at prompt
frequency did show that it affected intervention effectiveness,
with one study in particular demonstrating that weekly prompts
were significantly more useful than prompts given every 3 weeks
(article 8). Questions remain regarding how prompts issued
more than once a week, or even every day, would affect behavior
change because these frequencies were not tested in any of the
studies. The medium used to communicate prompts did not
affect results (if personal feedback was not added to the
intervention) in the two studies testing different media for
delivering prompts; both found no differences in effectiveness
(articles 6 and 9).

It is difficult to evaluate findings regarding the effectiveness of
prompts within multi-component interventions because prompts,
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and other elements, were not often explicitly tested. In addition,
components included in multi-component programs varied
widely. Therefore, it is unknown if websites with more
comprehensive sets of online tools are more effective at
changing behavior than less comprehensive sites. When
intervention components were implemented with one group and
not another, often that was not the only difference between the
groups. For example, if periodic prompts were also not
communicated to the control group, then the effect of the
intervention components was not tested. This makes it difficult
to assess the value of individual intervention elements.

Tailoring periodic prompts through regular contact with a
counselor produced positive results (articles 10, 16, 17, 19, 20,
23), especially when compared over time to groups not receiving
personal contact (articles 14, 15, 17). Significant limitations
regarding tailoring exist in the literature because often groups
provided with personalized periodic prompts were compared
to groups that were not given any prompts (articles 7, 17, 18).
Contact with a counselor over the phone or by email is an
important form of periodic prompting to consider because health
behavior counselors can serve many more clients by using
methods other than face-to-face contact. This finding poses a
challenge, though, to those who are designing limited contact
interventions to be automated for cost-effectiveness and other
reasons. Comparing automated prompts to regular counselor
contact is important because programs using automated prompts
that are implemented to save resources need to know which
prompt characteristics produce effects as close to those using
prompts given by counselors. Cost benefit analyses would be
beneficial for further understanding optimal program choices.

More interaction by participants with the periodic prompt
intervention program was associated with better outcomes in
several studies (articles 1, 5, 11, 15, 19). The association found
between more interaction with intervention components and
better results could be a reflection of self-selection among the
most motivated participants, or it could be that certain people
were more engaged because of the intervention itself, and that
resulted in better outcomes, or both.

Long-term, sustainable behavior change and health benefits are
not shown by this review because of the lack of follow-up data
collection and results in the literature. Two of the six studies
that incorporated follow-up data collection showed
non-significant or inconclusive results (articles 11 and 18). In
addition, the articles that did collect follow-up data used
heterogeneous methods in terms of cessation of prompts,
outcome measures, and time period following the intervention,
and were therefore difficult to compare.

All of the studies reviewed, except one, had participants who
were recruited and volunteered to participate in the interventions.
It is possible that those who volunteer for health interventions
are already motivated to change their behavior and are open to
the information being sent to them. If this is true, then results
of limited contact interventions with prompts implemented
broadly may have less positive outcomes than the ones included
in this review. From an alternative perspective, providing
interventions with prompts to facilitate behavior change among

those who are motivated to improve their health would be a
valuable service.

Related to the self-selection issue is the non-equivalent
participation by males and females in the studies reviewed.
Women may be more likely to volunteer for these types of
studies, as is illustrated by the high proportion of participants
who were female in the combined sample of all the studies in
this review. Little is known about how effective these
interventions would be at changing the behaviors of men. Most
studies did not report on differences in results among men in
their sample, and the men who volunteer for these studies may
produce different results than men in the general population.

Finally, to prove effectiveness of an emerging type of
intervention, data must be collected to evaluate the results. Many
of the studies included in this review required participants to
visit study staff for the data to be collected. It is possible that
behavior change may be partially attributed to the fact that
participants know they will need to return to a study site for
data collection. If this is the case, and this type of contact is not
part of the program when implemented on a large scale, then
the results of the intervention could be weaker than the results
from the initial study.

Limitations and Strengths of Studies
Multiple issues make it difficult to draw strong, generalizable
conclusions about the effectiveness of limited contact
interventions with prompts, including: (1) a lack of follow-up;
(2) self-selected samples; (3) a higher proportion of female
participants; (4) a lack of rigorous testing of intervention factors;
and (5) data collection methods that might differ when an
intervention is implemented on a broad scale. The body of
literature on periodic prompt interventions also has strengths.
It has produced relatively consistent results, which show promise
for this type of behavior change program. Control groups,
randomization, and follow-up data collection were used in
several studies, and those findings were therefore strengthened.
In addition, several of the studies had large sample sizes.

Limitations and Strengths of Review
Despite using a thorough search strategy, there may be some
literature on interventions using prompts that were not identified
for this review. Specifically, we did not examine the grey
literature (unpublished documents and reports) on this topic,
focusing instead on data that had been through the peer-review
process. A meta-analysis was not possible due to the various
data collection methods and outcomes in the studies. Also, the
variability in limited contact interventions regarding targeted
behavior and methods utilized makes it difficult to develop
generalized conclusions about their effectiveness.

Despite these limitations, this is the first literature review, to
our knowledge, that examines the effectiveness of periodic
prompts for changing diet, activity, and weight-loss behaviors.
Insights regarding effectiveness of prompts and possible ways
to make them more effective are presented in an organized
manner, and future research directions in this area are
recommended based on this review.
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Conclusions
In light of promising results from some studies, additional
research on limited contact interventions is warranted. It would
be valuable for future studies to use no-treatment control groups,
include long-term follow-up data collection, and test specific
intervention components or prompt characteristics instead of
entire programs. In particular, further investigation into the
effectiveness of different time intervals between prompts would
be highly valuable. It would also be informative if researchers
were able to include a more representative proportion of men
in studies to see if they respond differently to these types of
interventions.

New media has the potential to reach people in fresh and
exciting ways. Examples of such media include text messages
on cellular phones [31], and messages which could appear on
social networking sites. Further research comparing reach and
effectiveness of various types of communication technology is
recommended.

This review shows that the use of periodic prompts can be
effective in behavior change interventions. Effectiveness is
enhanced if prompts are frequent and personal contact with a
counselor is included. These findings can be used to improve
interventions that use periodic prompts and will hopefully result
in increased effectiveness, positive behavior change, and
improved health.
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Abstract

Health care and health care services are increasingly being delivered over the Internet. There is a strong argument that interventions
delivered online should also be evaluated online to maximize the trial’s external validity. Conducting a trial online can help reduce
research costs and improve some aspects of internal validity. To date, there are relatively few trials of health interventions that
have been conducted entirely online. In this paper we describe the major methodological issues that arise in trials (recruitment,
randomization, fidelity of the intervention, retention, and data quality), consider how the online context affects these issues, and
use our experience of one online trial evaluating an intervention to help hazardous drinkers drink less (DownYourDrink) to
illustrate potential solutions. Further work is needed to develop online trial methodology.

(J Med Internet Res 2009;11(2):e9)   doi:10.2196/jmir.1052
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Introduction

The Internet is widely used for health-related services [1-5].
These range from simple health information sites to complex
self-management programs incorporating interactive components
such as decision support, social support, behavior change
support [6-8], and computerized cognitive behavioral therapy
[9,10]. Advantages of delivering health care over the Internet
include convenience (can be used at any time of day or night),
anonymity (valued by people with stigmatized conditions), and
low cost.

To date, much of the research into such Internet interventions
[11] has used conventional face-to-face methods of patient
recruitment, randomization, and outcome assessment [12].
However, there are grounds for exploring methods of evaluation
that rely totally on the Internet [13]. For example, if one of the

potential advantages of an Internet intervention is that users can
self-refer to it, without going through a health professional, it
should also be possible for users to participate in the evaluation
without going through an intermediary, thus enhancing external
validity [14].

One example is the evaluation of an online intervention to help
hazardous drinkers drink less (DownYourDrink, DYD) [15,16].
Data from an early cohort study of the intervention had made
it clear that users appreciated the anonymity and convenience
of the online environment [17]. This provided a strong rationale
for ensuring that the evaluation of this intervention was also
done online. In preparation for a phase 3 randomized controlled
trial of DYD (DYD-RCT) [18], we undertook a phase 2 pilot
trial to optimize the trial parameters [19,20]. During the pilot
we undertook a number of substudies to provide empirical data
to inform the final trial protocol. It was our experience that the
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change in trial environment, or context, from a traditional
face-to-face environment to an entirely online environment had
considerable impact on aspects such as recruitment,
randomization, fidelity of the intervention, retention, and data
quality. We also experienced two problems that are unique to
undertaking research online: spamming and cybersquatting.

In this paper we use our experience from this pilot work
(Textbox 1) to explore the methodological challenges that may
arise in online trials of online interventions with a view to
informing future research. First we address the main issues that
arise in all trials (recruitment, randomization, fidelity of the
intervention, retention, and data quality) and describe how the
change in context impacts these, and then we touch briefly on
the challenges unique to online research (Table 1).

Textbox 1. Case study: piloting the DYD-RCT

Background

In preparation for a phase 3 randomized controlled trial of an online intervention to help hazardous drinkers drink less (DownYourDrink, DYD), we
undertook a pilot phase 2 trial. The aim of the pilot was to optimize the trial parameters of recruitment, randomization, retention, and data quality. As
part of our optimization procedures, we undertook various substudies within the pilot.

Methods

Design: Two-armed randomized controlled trial with substudies. Ethical approval was obtained from the University College London ethics committee.

Setting: The World Wide Web

Participants: Internet surfers aged 18 or over who found DYD on the Web.

Intervention: Theoretically informed interactive website aimed at helping hazardous drinkers reduce their alcohol consumption. The website contained
three phases: Phase 1 applied the principles of motivational interviewing to help users reach a high-quality decision about whether and how to change
their drinking. Phase 2 used behavioral self-control and computerized cognitive behavioral therapy techniques to enable the user to make the planned
change, while phase 3 focused on relapse prevention. For the duration of the pilot and subsequent phase 3 trial, both intervention and comparator sites
were only available to people who consented to participate in a trial.

Comparator: Text-based website containing high-quality information on the harms associated with excess alcohol consumption, but with minimal
interactivity and no theoretically informed components.

Procedures: Recruitment, consent, baseline data collection, randomization, and follow-up were all undertaken entirely online using a secure site, with
no offline contact between the research team and participants.

Optimization of trial parameters:

1. Recruitment

• Focus groups of users provided feedback on the trial Web pages, including advertising, participant information, consent, and data collection.

2. Randomization and identity verification

• User feedback on the high value users ascribed to the anonymity of the DYD site.

• Trial of requesting voluntary provision of offline contact details (address and/or phone number): less than one-third of participants provided
such details.

• Monitoring IP addresses to look for evidence of re-registration.

• Requiring email address validation.

3. Retention

• Three email requests for data.

• Emailed newsletters to participants: appeals to altruism, encouraging participants to feel part of an important endeavour.

• Trial of offline follow-up of nonresponders (up to three letters and/or two phone calls to those who provided contact details).

• Trial of financial incentives.

4. Data quality

• User feedback on design of questionnaires.

• Close collaboration between Web designers and statisticians.

• Use of radio buttons and drop-down text, minimized use of free text, and inability to proceed until all mandatory questions answered.
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Table 1. Summary of challenges that may arise in online trials and their possible solutions

Possible SolutionsChallenge

Recruitment

Develop a recruitment strategy, and pilot it to determine likely recruitment rates.

Achieve high visibility (eg, by including link to trial on highly visited and well-
trusted websites—the host organization should have records of visitor numbers).

Use mixed recruitment methods, including email, targeted online advertisements,
lurking in discussion groups, and offline recruitment.

Online recruitment can allow rapid recruitment of large numbers
of participants, but some researchers have had difficulty in
achieving target sample size.

Randomization

Consider the issue.

Avoid building in incentives to re-register (such as advertising financial incentives
for participation).

Consider undertaking identity verification procedures, such as email address
verification or verification of offline contact details.

Monitor potential re-registration.

It is easy to ensure that researchers cannot subvert the randomiza-
tion process and that randomization occurs after collection of
baseline data; it is more difficult to ensure that participants do not
register more than once, using multiple identities.

Fidelity of the Intervention

Develop a clear theoretical pathway of how the intervention is likely to work, and
ensure primary and secondary outcome measures reflect this proposed pathway
of action.

Pilot use of the intervention to determine the relationship between how the re-
searchers plan users to use it and how they actually use it.

Monitor use of the intervention (number of log-ins, pages visited) during the trial.

Although the researcher has very tight control over what goes into
the intervention, the user has a great deal of freedom to determine
how he or she uses the intervention and, hence, to determine both
“how much” of the intervention (dose) is received as well as which
bits (active components) are used.

Retention

Some researchers have improved retention rates by using offline (letter or tele-
phone) follow-up or financial incentives. These solutions all have resource impli-
cations that need considering before applying for funding.

This is a major challenge for online trials, with very low retention
rates (10%-25%) reported.

Data Quality

Researchers need to determine the impact of change of mode to online adminis-
tration on well-established outcome measures as part of preparation for a trial.

Item nonresponse can be avoided by preventing participants from moving on to
the next page until all questions are answered.

There are three issues to consider here: validity; alteration of psy-
chometric properties by change of mode from paper-and-pencil to
online administration; and item nonresponse.

Spamming

Ensure requests for follow-up data include instructions on how to withdraw from
the trial if desired.

Cybersquatting

Buy related domain names prior to starting a program of research.

Methodological Challenges

Recruitment

Conventional Trials
Recruitment is often a major challenge in conventional trials,
with a recent review finding that one third of trials failed to
reach the desired sample size [21]. Although there are few
empirical studies of different strategies for improving
recruitment [22], there are factors that are recognized as likely
to enhance recruitment, including asking a clinically important
question at a timely point, embedding trials in existing clinical
practices, generating results that are likely to impact future
practice, meeting patient needs, and having excellent
organizational and communication structures [21]. A perception
of equipoise among potential participants may also be important
[23], as may altruism and a desire to “give something back”

[24], particularly where health care is free at the point of
delivery as it is in the United Kingdom.

Online Trials
Experience of recruitment online is varied. Recruitment to
“one-off” surveys appears relatively straightforward [25], but
participation in a trial requires greater commitment, both in
terms of using the proffered intervention and in completing
follow-up questionnaires. While some researchers report good
recruitment and follow-up [26,27], others do not [28,29].
Additional problems with online recruitment include a
potentially unrepresentative sample [30]. Online recruitment
methods have included email invitations [28], online advertising
with banner advertisements [31], invitations posted in discussion
forums or user groups [28], “lurking” in discussion groups [31],
and advertising on websites that specifically list trials currently
looking for participants (such as ClinicalTrials.gov) [12,32].
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Other researchers have opted to use more traditional offline
recruitment methods [29].

The DYD Experience
The DYD experience was that online recruitment was very
successful. In the pilot phase (8 months), there were just over
50,000 unique visitors to the DYD home page. Of these, 3734
completed all the stages leading to study entry (consent,
provision of demographic data, email validation, completion of
baseline outcome measures, and randomization).

The factors that we believe contributed to this good recruitment
included exclusivity, user-centered design, findability, and
media awareness:

1. Exclusivity: DYD was not freely available during the pilot
and main trial; people who wished to use it were informed
that it was only available as part of a research study.

2. User-centered design: The trial recruitment pages were
developed in close collaboration with a user group, who
provided detailed feedback on initial drafts of participant
information and consent pages. The main message from
the user group was to keep these pages brief and provide
hyperlinks for those who wanted to know more about the
research team, privacy policy, and other sensitive issues.

3. Findability: The DYD front page, with its invitation to take
part in the DYD-RCT, could be reached from the home
page of Alcohol Concern, the premier charity in the United
Kingdom for people concerned about their alcohol
consumption. There were also links to DYD from several
other well-respected sites, such as those of the British
Broadcasting Corporation (BBC) and UK National Health
Service (NHS). We had no control over these links, which
tended to come and go according to the priorities of the
host organization. DYD was usually the first page of any
Google search for help with alcohol problems, although
again, this varied from month to month.

4. Media awareness: Excessive alcohol consumption and the
potential hazards of drinking too much were near the top
of the public health agenda during the study period. There
were a series of major media stories about the harm of
alcohol, with lead stories in major newspapers and the BBC.
Many of these stories provided information about Alcohol
Concern and/or DYD.

Implications for Other Researchers
The main implication for researchers planning an online trial
is that a well-planned recruitment strategy is needed. Piloting
can establish the likely number of visitors to a site and what
proportion of visitors convert into participants. Advertising the
study on the home page of a well-known and trusted charity
can help ensure large numbers of visitors, and charitable
endorsement is likely to have a positive impact on trust and,
hence, the conversion rate of visitors to participants. Having
links from numerous respected and well-visited sites is likely
to be beneficial. We found it essential to have a user group to
critique the trial recruitment materials. It is important to strike
a balance between making the recruitment procedures easy for
the participants (to enhance recruitment) and placing sufficient
hurdles to ensure the participants are fully aware of what they

are agreeing to and will not be surprised by subsequent requests
for follow-up data (to enhance retention).

Randomization

Conventional Trials
Effective randomization is the defining feature of a randomized
controlled trial, with concealment of allocation being a
significant component of most quality assessment measures for
trials [33]. If the randomization procedure can be subverted in
some way, the entire trial is jeopardized. Concealment of
allocation has received a great deal of attention, with acceptable
and unacceptable methods clearly defined [34].

Online Trials
Online trials have some advantages over conventional trials;
for example, there is no way for the researchers to subvert a
randomization process that is fully automated and based on
computer-generated random numbers. Equally, it is easy to
ensure that randomization occurs after collection of baseline
data. However, online trials do have a unique problem, namely,
the relative ease with which a potential participant can re-register
using different identities, either to obtain access to all arms of
the trial, or, if incentives for participation are on offer, to obtain
multiple incentive payments. If a significant proportion of
participants were to adopt this strategy, it would fatally
undermine the entire trial. That this is a real, rather than
hypothetical, challenge was demonstrated in a Web-based survey
in which 11% of total responses were repeat submissions from
existing participants. One respondent generated no fewer than
65 submissions [35]. This is part of a larger issue of identity
verification—trials that are conducted entirely online have no
way of independently verifying participants’ identity. Some
researchers have avoided this difficulty by requiring participants
to sign and return a paper consent form, sent to the participant’s
home address [32].

The DYD Experience
User feedback from the earlier, cohort study had made it clear
that DYD users valued the anonymity of the intervention [17].
We were concerned that inserting an offline consent procedure
would have two negative impacts on our trial: first, it could
result in the trial recruiting a population that differed
systematically from our target population for whom anonymity
was an important feature, and, second, sending a consent form
through the post and awaiting its return would have introduced
a significant time delay to the recruitment procedures, which
we considered would have a negative impact on recruitment
overall.

As we could not undertake an offline identify verification
process, we introduced a number of processes aimed at
minimizing participant re-registration:

1. We included an email validation step, to prevent people
re-registering with the same email address or registering
people other than themselves. However, as many people
have multiple email addresses, and obtaining new email
addresses is straightforward, we adopted a variety of
additional strategies.
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2. We tried to remove any incentive to re-register. The
participant information stressed that the information
provided in the two arms of the trial was the same, and it
was only the format that differed. We tried to make the
comparator site highly credible, with the same look and
feel as the active site but with none of the psychologically
enhanced interactive tools that we hypothesized were the
active ingredients. We appealed to user altruism by
explaining that the results of the trial would be used to
inform policy and service provision within the NHS. There
were no financial incentives offered at the recruitment stage
for participation.

3. We attempted to monitor potential re-registrations. We did
this firstly by requesting voluntary provision of offline
contact details, such as address and phone number. Only
one third of our participants provided either an address or
a phone number, and in our subsequent substudy of offline
follow-up, described below, it transpired that not all the
information provided was valid. We also monitored
potential re-registrations by looking at IP (Internet Protocol)
addresses of users. Each IP address is unique and acts to
allow electronic devices to locate and communicate with
each other on an electronic network. Some computers have
fixed (static) IP addresses (the computer keeps the same IP
address for all time), but dynamic IP addresses (each
computer is given a new IP address by the network each
time it is switched on and connects to the network) are
increasingly common. Moreover, re-registrations from the
same IP address could be legitimate, for example, two
people using the same computer, either if they cohabit or
are using a publicly accessible computer. Despite these
caveats, we considered that comparing the proportion of
multiple registrations from the same IP address prior to the
start of the trial (when there was open access to DYD) and
during the trial period would give us some indication of
whether re-registration was a significant problem. Before
the pilot, 97% (2521/2597) of IP addresses used for
registration were used to register one user only. During the
pilot, this figure increased to 99% (3357/3396) of IP
addresses. However, about 50% of users had a different IP
address on their second log-in, reflecting use of different
computers or dynamic IP addresses. These findings
suggested firstly that re-registration was not increased by
randomization, and secondly that re-registration amounted
to no more than a few percent of registrations.

Implications for Other Researchers
This is an area that clearly needs considerable further work. In
our experience, neither requesting optional provision of offline
contact details, nor monitoring IP addresses satisfactorily
addressed the issue. Equally, neither exercise provided data to
suggest that this was a significant problem in reality, as well as
in theory. Researchers might choose to require online
participants to provide offline contact details and then use these
details to contact each participant and check their identity. This
approach has significant disadvantages, including deterring
participants who value the anonymity of the Internet—a real
issue in many areas, including alcohol consumption, drug use,
sexual health, and mental health.

Fidelity of the Intervention

Conventional Trials
Fidelity of the intervention is an important issue in trials of
complex interventions, initially defined as interventions that
consist of a number of components that may act independently
or interdependently [19]. More recent thinking on what makes
an intervention complex includes the number of interacting
components within the experimental and control interventions,
the number and difficulty of behaviors required by those
delivering or receiving the intervention, the number of groups
or organizational levels targeted by the intervention, the number
and variability of outcomes, and the permitted degree of
flexibility or tailoring of the intervention [36]. An important
component of evaluations of complex interventions is a proposed
mechanism of action, which predicts how, and why, the
intervention works. Outcome measures can then be selected to
measure change in the proposed intermediate outcomes along
the pathway of action, as well as the final outcomes. Adequate
interpretation of the trial findings also requires a detailed
description of the intervention [20].

An additional issue is the proportion of participants who actually
receive the intervention under trial. Bias is avoided by an
“intention to treat” analysis, where all participants’ results are
analyzed according to the treatment to which they were assigned
[37], but if a substantial proportion do not receive the
intervention, then power is lost and the true effect of the
intervention is underestimated [38].

Online Trials
Internet interventions are complex interventions. One way that
an Internet intervention may differ from an offline intervention
is that the researcher (or intervention developer) has absolute
control over what goes into the intervention. In contrast, a
researcher evaluating an intervention delivered by multiple
different therapists cannot be certain that each therapist is
delivering the same intervention. However, with an Internet
intervention, the user has a great deal of freedom in how they
use the intervention, in terms of number, frequency, and duration
of visits; pages used; and active participation in online
interactive tools. Non-use of an intervention is a noted feature
of online evaluations (the Law of Attrition [39]). Again, this
differs from a therapist-delivered intervention, where the number
and duration of sessions is usually standardized.

For these reasons, it is particularly important that trials of online
interventions include a clear proposed mechanism of action,
preferably underpinned by relevant theoretical approaches. A
full description of the intervention should be provided, including
any theoretical basis to its development [36]. Use of the
intervention by trial participants must be carefully monitored,
allowing determination of whether exposure to certain parts of
the intervention is associated with change in specific
intermediate outcomes.

The DYD Experience
The DYD intervention was based on theoretical and empirical
data on effective face-to-face interventions for people at risk
from their alcohol consumption [40]. A detailed description of
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the development of the intervention, and its format for use in
the trial, has been published [16]. Automatic monitoring of each
participant’s use of the intervention has been undertaken.

Implications for Other Researchers
As with all complex intervention trials, online trials require
considerable preparatory work, including gaining a clear
theoretical understanding of how, and why, the proposed
intervention is likely to work [20]. This allows the researchers
to identify appropriate primary outcomes and also secondary
or intermediate measures.

Retention

Conventional Trials
Retention in a trial, or the proportion of participants who provide
follow-up data, is an important safeguard against bias. The lower
the follow-up rate, the greater the risk of bias and imprecision
of the estimated effect of the intervention. There is enhanced
potential for bias where there are differential follow-up rates
between the intervention and comparator groups.

Online Trials
High drop-out rates are another noted feature of online
evaluations (the Law of Attrition [39]), with follow-up rates
being often markedly lower in online trials than in conventional
trials [30,31,41,42]. The Bull et al trial involving an online
sample for an HIV prevention intervention targeting men who
have sex with men reported a 15% follow-up rate at 3 months
[31], while Verheijden et al had an 11% follow-up rate at 3
months in their study of a Web-based health promotion program
[41]. Both these studies used email reminders only for follow-up.
Studies that have used mixed methods, including postal or
telephone reminders, have achieved higher follow-up rates.
Glasgow et al found that a postal reminder combined with a
cash incentive (US$10) more than doubled 12-month follow-up
rates from 22% for email reminder only to 48% in a trial of an
online weight loss program [30]. Similarly, when Couper et al
in their trial of an online weight management program had only
a 15% retention rate, they were able to boost follow-up among
a subsample of nonresponders to 59% with telephone follow-up
and to 55% with postal follow-up [42].

The DYD Experience
Like Bull et al, our study involved stigmatized behavior and,
as described above, a population that valued their anonymity.
Hence, our primary method of follow-up was by email.
Participants were sent an email containing a link to follow-up
questionnaires at 1 and 3 months. Nonresponders were sent up
to two further email reminders at 7-day intervals with links to
the full battery of outcome measures, and a final (4th) email
requesting completion of the primary outcome measure only.
In order to determine whether our response rate could be boosted
by using additional postal or telephone reminders, we studied
a subsample of 499 nonresponders at 3 months (defined as not
having provided a response 40 days after the first request). Of
these, 146 (29%) had provided an address, phone number, or
both. Twenty-eight of these were excluded as the address or
phone number proved false or incomplete (n = 8), or they
responded after having been identified as nonresponders (n =

10). A further 10 were excluded as the address or phone number
was non-UK based. Of the remaining 118, 17 had provided a
phone number only, 22 an address only, and 79 had provided
both phone number and address. Up to two postal reminders
were sent to those providing an address, with an additional
phone call to those providing an address and a phone number.
Participants who had only provided a phone number were
contacted by phone. This extensive additional follow-up yielded
a total of 15 additional responses (15/499, 3%). We concluded
that this was not a good use of researcher time in the context of
our study.

Implications for Other Researchers
Poor follow-up rates are a significant challenge to online trials,
particularly where all follow-up is done online. Studies of online
weight loss programs have successfully boosted follow-up rates
by using postal and telephone reminders for participants who
did not respond to email reminders. This was not our experience
with DYD, possibly reflecting the stigmatized nature of
excessive alcohol consumption and our participants’ desire for
anonymity, as well as our recruitment model. This issue clearly
requires careful consideration, as a clear threat to valid inference
in online trials. Offline follow-up is considerably more
expensive and time consuming than online follow-up, so
researchers planning to use mixed methods should budget
accordingly.

Data Quality

Conventional Trials
Researchers traditionally have two concerns about data quality.
One is the validity of the data—to what extent is the information
provided by participants “true”? Objective data (eg, data
obtained through blood or other laboratory tests) are considered
less prone to bias than self-reported, or subjective, data.
However, data obtained from self-report may better reflect the
intended outcome of a given intervention; for example, the
effectiveness of an intervention aimed at reducing pain is best
judged by patient reports of perceived pain. Using
well-established, validated outcome measures enhances the
external validity of a trial and can also facilitate comparing or
combining data from different studies.

A second concern is the amount of missing data, in terms of
item nonresponse. There has been considerable debate about
how to avoid introducing bias into a study where there is missing
data [43,44].

Online Trials
Conducting a trial entirely online has several implications for
data quality. There are two implications for the validity of the
data—the first is that even demographic data, such as age and
gender, cannot be independently verified. The important issue
here is bias, and collecting baseline data prior to randomization
protects against bias in the baseline data. Systematic bias may
be introduced after randomization if there is something about
either the intervention or comparator that encourages differential
responses to the follow-up questionnaires.

A second issue is that standard patient-completed outcome
measures have usually been designed for paper-and-pencil
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completion. Any change in the mode of delivery of an outcome
measure may change its psychometric properties [45,46].

Item nonresponse can be easily prevented in online trials by
using software that does not allow participants to move on until
all (mandatory) questions are answered.

The DYD Experience
For the reasons described above (see Randomization), we
decided against offline identity verification. We focused instead
on minimizing the potential for bias, by collecting baseline data
prior to randomization and maximizing the credibility of the
comparator intervention. Our primary outcome measure was
developed specifically for online use, and we undertook a
preliminary study to determine its reliability and validity [47].

All questionnaires were designed to maximize data quality by
minimizing the use of free text and using drop-down menus or
forced-choice options. The Web software required participants
to complete all mandatory questions, and it was designed so
that participants could not provide unusable data (eg, we used
radio buttons, which only allowed the user to mark one answer
per question). All questionnaires were piloted with a user group.
At baseline, all those who entered the trial had usable data, and
at follow-up, all those who completed follow-up generated data
of adequate quality for analysis.

Implications for Other Researchers
Two collaborations were essential for high-quality data
collection. The first was an active user group, who provided
feedback on the draft data collection instruments. The second
was the collaboration between the statisticians and the
programmers, to ensure that the data collected was stored in a
usable format. The great advantage of online data collection is
that it obviates data entry from paper-and-pencil forms into
statistical databases, thus saving a considerable amount of
researcher time and money.

Analysis
Some of the challenges inherent in online trials can best be
addressed during analysis. For example, measuring levels of
exposure to an Internet intervention is important for the
interpretation of trial results. Since participants who never used
the intervention are likely to differ systematically from those
who did, they must be included in the analysis in their
randomized group (the intention-to-treat principle [38]).
However, there may be interest in understanding the benefit of
the intervention in those who did use it. This should be explored
by methods such as estimating the “complier average causal
effect” (CACE), which effectively deduces the benefit of the
intervention in those who did use it from the intention-to-treat
results and the proportion of intervention users [48].

Analysis plans should address the potential for bias created by
low follow-up rates. In the DYD trial, we have planned a series
of sensitivity analyses, for example, by imputing missing
outcomes, using baseline characteristics as predictors of
nonresponse, and utilizing the trend in outcome across number
of email reminders [18].

Challenges Unique to Online Trials

The challenges described above demonstrate how
methodological issues common to all trials are altered by the
change in context from face-to-face to entirely online. In
addition, we encountered two problems that were unique to
online trials, namely spamming and cybersquatting.

Spamming
Spamming is illegal in many countries, including the European
Union. One software company defines an email to be spam if
“(1) the recipient’s personal identity and context are irrelevant
because the message is equally applicable to many other
potential recipients; and (2) the recipient has not verifiably
granted deliberate, explicit, and still-revocable permission for
it to be sent; and (3) the transmission and reception of the
message appears to the recipient to give a disproportionate
benefit to the sender” [49]. Hence, for mass mailings to be legal,
they should have an “unsubscribe” option easily visible. One
of our participants suggested that our repeated emails requesting
follow-up verged on being spam as there was no obvious way
to revoke the permission to be sent emails originally granted in
the consent form. As a result of this suggestion, emails
requesting follow-up data were amended to include a reminder
that participants could withdraw from the study at any time by
following a link within the email or by sending an email to the
research team (email address provided).

Cybersquatting
Cybersquatting is “registering, trafficking in, or using a domain
name with bad-faith intent to profit from the goodwill of a
trademark belonging to someone else” [50].
DownYourDrink.org.uk was initially launched in September
2001, and all offline advertising ceased at the end of 2001.
However, the site was increasingly accessed as its reputation
grew [17]. By the end of the pilot study described here (October
2007), there were at least three cybersquatters
(downyourdrink.org, downyourdrink.com, and
downyourdrink.co.uk) benefiting from the DownYourDrink
name. All three were sites that made money by advertising other
websites. Users who visited these sites were presented with
home pages that looked as if they offered appropriate alcohol
services (such as information about alcohol or how to calculate
units drunk), but clicking on these links took the user to a page
of Web adverts. Visiting these sites also unleashed a torrent of
pop-ups advertising various services. We were concerned that
people who visited one of these sites while searching for the
“real” DYD might think they had found the original site and be
put off from further searching. We have no way of determining
whether this affected a significant number of people or whether
this had an adverse effect on recruitment or the reputation of
DYD. However, prevention is better than cure, and our advice
to other researchers would be to buy all related domain names
(or at least the top-level ones like .org and .com) prior to starting
a research program.
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Conclusion

Online trials are a recent development. There are strong
methodological reasons for using such a design in terms of
maximizing the trial’s external validity. Other benefits include
easy access to large numbers of people and automated data
collection, which greatly reduces the costs of the research and

has the potential to improve internal validity. In our experience,
the main challenges are the risks of participants subverting
randomization by re-registering with multiple identities, the
difficulties of collecting any objectively measured data, and the
high rate of attrition, all of which challenge the internal validity
of the trial. We think further methodological work addressing
these challenges is needed, to enable the research community
to benefit from the potential advantages of online trials.
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Abstract

Background: Depression is associated with immense suffering and costs, and many patients receive inadequate care, often
because of the limited availability of treatment. Web-based treatments may play an increasingly important role in closing this
gap between demand and supply. We developed the integrative, Web-based program Deprexis, which covers therapeutic approaches
such as behavioral activation, cognitive restructuring, mindfulness/acceptance exercises, and social skills training.

Objective: To evaluate the effectiveness of the Web-based intervention in a randomized controlled trial.

Methods: There were 396 adults recruited via Internet depression forums in Germany, and they were randomly assigned in an
80:20 weighted randomization sequence to either 9 weeks of immediate-program-access as an add-on to treatment-as-usual (N
= 320), or to a 9-week delayed-access plus treatment-as-usual condition (N = 76). At pre- and post-treatment and 6-month
follow-up, we measured depression (Beck Depression Inventory) as the primary outcome measure and social functioning (Work
and Social Adjustment Scale) as the secondary outcome measure. Completer analyses and intention-to-treat analyses were
performed.

Results: Of 396 participants, 216 (55%) completed the post-measurement 9 weeks later. Available case analyses revealed a
significant reduction in depression severity (BDI), Cohen’s d = .64 (CI 95% = 0.33 - 0.94), and significant improvement in social
functioning (WSA), Cohen’s d = .64, 95% (CI 95% = 0.33 - 0.95). These improvements were maintained at 6-month follow-up.
Intention-to-treat analyses confirmed significant effects on depression and social functioning improvements (BDI: Cohen’s d =
.30, CI 95% = 0.05 - 0.55; WSA: Cohen’s d = .36, CI 95% = 0.10 - 0.61). Moreover, a much higher percentage of patients in the
intervention group experienced a significant reduction of depression symptoms (BDI: odds ratio [OR] = 6.8, CI 95% = 2.90 -
18.19) and recovered more often (OR = 17.3, 95% CI 2.3 - 130). More than 80% of the users felt subjectively that the program
had been helpful.

Conclusions: This integrative, Web-based intervention was effective in reducing symptoms of depression and in improving
social functioning. Findings suggest that the program could serve as an adjunctive or stand-alone treatment tool for patients
suffering from symptoms of depression.

Trial Registration: International Standard Randomized Controlled Trial Number (ISRCTN): 64953693;
http://www.controlled-trials.com/ISRCTN64953693/64953693 (Archived by WebCite at http://www.webcitation.org/5ggzvTJPD)
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Introduction

Depression is associated with immense personal suffering
and—due to treatment expenses and lost productivity—with
high costs to the individual and society [1-3]. Despite the
enormous burden imposed by depression, and even though
depression is clearly treatable [4], many sufferers still receive
inadequate treatment or no treatment at all [5-8]. For example,
it has been estimated that only 10% of the 4 million people who
suffer annually from depression are treated adequately in a well
developed health care system such as the one established in
Germany [9]. In other countries, similar problems are evident.
For example, in the early 2000s, fewer than 25% of adults with
major depressive disorders in the US received the recommended
appropriate treatment [10]. The World Health Organization has
estimated that during a 12-month period, about 14 million
depressed individuals in Europe and 20 million in North and
South America (combined) went untreated [11].

Many depressed patients who could benefit from treatment also
remain on waiting lists for a long time or do not engage with
treatment due to geographical inaccessibility, prohibitive costs,
or other reasons, such as a preference for self-help [8]. The
evidence shows that depressed patients who remain on waiting
lists continue to report high levels of distress, even over many
months [12].

What can be done to help more of these patients quickly and
efficiently? In the UK, experts have recommended the training
of 10,000 new therapists and the creation of new treatment
delivery systems [13]. Similarly, a workgroup commissioned
by the US National Institute of Mental Health [14] has
recommended the development of innovative treatments that
can be delivered at low costs to large populations. Specifically,
the workgroup noted that “the Internet affords the opportunity
to make psychosocial interventions available to large segments
of the public. Interventions can be delivered programmatically
and reliably, greatly extending the numbers and types of people
who can be reached with services” [14] (page 623). In recent
years, Web-based approaches have been increasingly used and
it has been repeatedly shown that Internet-delivered treatments
may be an effective and inexpensive alternative to traditional
treatments [15-17]. Most of the existing Internet-based
depression treatments are based on cognitive-behavioral
principles, although other modalities, such as problem-solving
therapy, appear promising as well [18].

The purpose of the project described here was to develop a
novel, integrative program that could be delivered via the
Internet to reduce symptoms of depression. The name Deprexis

was chosen because it expresses which symptoms are targeted
(ie, depression), and it conveys the idea that active practice is
an inherent part of the treatment. The word is a combination of
depression and praxis—a word of Greek and Latin origin
denoting deed or action. The aim of this paper is to describe an
initial study of its effectiveness.

Methods

Recruitment of Participants
The study was conducted between February of 2007 and June
of 2008. Participants were recruited via advertisements posted
on the Internet (eg, by posting brief notices on depression-related
Internet forums in Germany, given the permission of the forum
administrators). Upon establishing contact via email, potential
participants received a detailed response email describing the
project and inviting them to complete a set of online
questionnaires. The email also informed potential participants
that the program was not intended to replace psychotherapy or
medical treatment and did not entail personal interactions with
any treatment provider. Additionally, it explained that
participants would be randomly assigned to one of two
conditions: 9 weeks of access to an online self-help program or
9 weeks in a waitlist/delayed-access condition. Only those who
provided consent, were above the age of 18, and completed at
least half of the baseline depression questionnaire were included
in the study. Similar to some previous studies in this area (eg,
Warmerdam et al [19]) no other inclusion or exclusion criteria
were used. The study was approved by an internal review board
(IRB) in Frankfurt/Main (Hesse Ministry of Health, Germany).

Intervention
The Web-based intervention consists of 10 content modules
representing different psychotherapeutic approaches, plus one
introductory and one summary module, each of which can be
completed in 10 to 60 minutes, depending on the user’s reading
speed, interest, motivation, and individual path through the
program (see Figure 1 and Multimedia Appendix 1 for
screenshots). Modules are organized as simulated dialogues in
which the program explains and illustrates concepts and
techniques, engages the user in exercises, and continuously asks
users to respond by selecting from response options. Subsequent
content is then tailored to the users’ responses, resulting in a
simulated conversational flow. All modules are accompanied
by illustrations (eg, drawings, photographs, flash animations).
The program version that was evaluated in this study did not
include audio or video features in order to increase accessibility
by reducing the requirements for broad bandwidth and
specialized hardware or software.
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Figure 1. Example screenshot (see Multimedia Appendix 1 for additional examples)

The modules cover a variety of therapeutic content that is
broadly consistent with a cognitive-behavioral perspective,
although the program is not restricted to one CBT manual.
Instead, an effort was made to design the program as an
integrative treatment tool that provides a variety of relevant
therapeutic approaches and fits within the broad array of
contemporary CBT. The modules’ theoretical rationale and
content draws from theories like (1) Behavioral Activation, (2)
Cognitive Modification, (3) Mindfulness and Acceptance, (4)
Interpersonal Skills, (5) Relaxation, Physical Exercise and
Lifestyle Modification, (6) Problem Solving, (7) Childhood
Experiences and Early Schemas, (8) Positive Psychology
Interventions, (9) Dreamwork and Emotion-Focused
Interventions, and (10) Psychoeducation. Each is explained in
turn below.

Behavioral Activation and Cognitive Modification
There is strong evidence that CBT techniques such as cognitive
restructuring (eg, identifying and refuting unhelpful automatic
thoughts, recognizing cognitive distortions, etc) and behavioral
activation (eg, scheduling potentially enjoyable activities) are
effective in the treatment of depression [4,20,21], so their
inclusion in Web-based programs appears justified. Some
controversy remains, however, with regard to the necessity of
the cognitive elements of CBT packages. In some studies,
behavioral activation alone has been as effective as, or even
outperformed, the more cognitive CBT interventions [22-24].
In line with most CBT packages for depression, one Deprexis

module was designed with a focus on behavioral activation
(BA) and another with a focus on cognitive restructuring.

The BA module incorporates standard BA principles and
procedures, as described in existing manuals (eg, Lejuez et al
[25] and Martell et al [26]), but also contains modifications.
For instance, users are encouraged to schedule activities that
have the potential to satisfy basic psychological needs: the needs
for social relatedness, autonomy, competence, self-esteem, and
hedonic enjoyment. This need-satisfaction aspect is not a
traditional element of BA but is a key feature of other treatments
that have garnered empirical support, such as Grawe’s
integrative therapy (a treatment that is well-known and widely
used in German-speaking countries) [27,28].

The cognitive restructuring module incorporates standard
cognitive intervention elements, as described in existing manuals
[29-31], but it also contains modifications to adapt these
approaches to the format and style of the program. A main
emphasis in the cognitive modification module is on the
mood-determining role of automatic thoughts; on the interaction
between thoughts, emotions, overt behavior, and environmental
events (ie, reciprocal determinism [32]; and on simple
techniques that can be used to challenge or refute unhelpful
automatic thoughts or to develop a more distanced and accepting
attitude towards unhelpful thoughts.

Mindfulness and Acceptance
One of the most notable trends in psychotherapy research over
the past decade has been the development of mindfulness- and
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acceptance-based interventions for depression, anxiety, and
related syndromes and disorders [33-35]. Treatments such as
acceptance and commitment therapy (ACT) [35] and
mindfulness-based cognitive therapy for depression (MBCT)
[36] have demonstrated their merit in terms of enhancing the
effectiveness of traditional treatments [34,37]. In the Deprexis
program, an acceptance/mindfulness module was designed to
engage patients with key principles of such approaches. Brief
exercises illustrate the difficulty of suppressing unwanted
thoughts and feelings, and the idea that unwelcome experiences
can be calmly observed and willingly accepted is presented via
stories, metaphors, images, and texts.

Interpersonal Skills
Problems in interpersonal adjustment are well-known
antecedents and concomitants of depression [38,39], and
interpersonal psychotherapy for depression (IPT) [40,41] is a
strongly empirically supported treatment [4,20]. Therefore, the
inclusion of an interpersonally-focused module appeared
justified. In this module, the role of social and interpersonal
adjustment in the etiology and maintenance of depression is
explained, and a variety of suggestions are provided to help
users improve their interpersonal functioning and satisfaction.
Such suggestions include, for example, tips for improved verbal
and nonverbal communication as well as guidelines for
relationship-enhancing behavior (eg, responding to good news
conveyed by partners with enthusiasm rather than passive
disinterest or active hostility) [42].

Relaxation, Physical Exercise and Lifestyle Modification
Physical exercise and healthy lifestyle behavior (eg, consuming
healthy foods) are regarded as useful elements of integrative
depression treatments [43,44,45]. Relaxation exercises, such as
imagery and repeated tension exercises (eg, Suinn [46]) may
also play a useful role in depression treatments, particularly for
patients suffering from anxiety symptoms, which are
exceedingly common in depression [47]. Given this evidence,
a module was developed with a focus on relaxation exercises
and healthy lifestyle tips. For example, users are guided through
imagery and breathing exercises to help reduce tension and
increase relaxation.

Problem Solving
Evidence indicates that problem-solving interventions are
effective in the treatment of depression (eg, Mynors-Wallis et
al [48], Mynors-Wallis et al [49], and Nezu [50]). In such
treatments, patients learn how to define problems in concrete
rather than vague terms, set achievable goals, generate potential
solutions, evaluate different solution options, implement the
chosen solution, and evaluate outcomes with respect to the
original problem. Such algorithms are typically practiced
repeatedly so that patients can generalize them to a variety of
life problems and improve their overall problem-solving skills.
One module is devoted to teaching and demonstrating this
problem-solving approach to cope with a variety of
depression-related problems.

Childhood Experiences and Early Schemas
Many depressed patients attribute their depression to problematic
childhood experiences [51], and those who do regard childhood

adversity as causally related to their depression tend to be
specifically motivated to address unresolved childhood issues
in psychotherapy [52]. Moreover, there is evidence that adversity
in childhood predisposes to depression in later life [53], which
further points to the importance of including interventions that
target memories and other sequelae of difficult childhood
experiences. Such interventions have shown empirical promise;
for example, Young and colleagues’ schema therapy places
“much greater emphasis on exploring the childhood and
adolescent origins of psychological problems” than traditional
CBT [54]. In the Deprexis program, one module focuses on
difficult childhood memories. For example, the program explains
techniques such as expressive writing [55-57], forgiveness [58],
and acceptance of difficult memories [35].

Positive Psychology Interventions
Positive psychology focuses on the scientific study of positive
experiences such as happiness, well-being, life satisfaction, and
optimal functioning. From its inception in the late 1990s, the
movement has become an increasingly dynamic force within
psychology, with regular conferences, a journal, and various
handbooks testifying to its momentum [59]. In recent years, the
application of positive psychology to depression treatment has
also been explored. Seligman and colleagues [60], for example,
reported that positive psychology interventions such as
encouraging people to cultivate strengths, expressing gratitude,
and savoring positive experiences can lead to lasting reductions
in depressive symptoms. In the Deprexis program, one module
focuses on positive psychology interventions, including savoring
positive experiences and memories, satisfying basic needs [61],
and cultivating strengths and talents.

Dreamwork and Emotion-Focused Interventions
Although working with dreams is not a standard ingredient of
empirically supported depression therapies such as CBT, there
is evidence that therapeutic work with dreams can be a useful
and productive therapeutic element, especially for patients who
hold positive attitudes towards such approaches [62,63]. Rather
than offering interpretations regarding the symbolic meaning
of dreams, modern approaches to dreamwork use dreams as
vehicles for creative problem solving [62]. In the Deprexis
program, a dream and emotion-focused module is included and
offered to users who indicate that they hold positive attitudes
towards such content. The dialogue explains basic techniques
such as keeping a dream journal, rewriting problem-laden
dreams with positive endings, brainstorming about the
relationships between dream contents and real-life problems,
and others (cf Morris [64]).

Psychoeducation
Psychoeducation is an important aspect of many empirically
supported depression interventions (eg, CBT) [30,65]. Therefore,
the Deprexis program also includes a module that explains basic
descriptive aspects of depression. This includes, for example,
a review of the diagnosis of major depression (as a brief,
jargon-free summary), an overview of diathesis-stress models
of depression (emphasizing the interaction between personal
and environmental factors in depression), a section on biological
and medical aspects of depression, and a synopsis of cultural
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aspects. This module is offered optionally, although
psychoeducational elements are included throughout other
modules as well. Furthermore, a review module is offered in
which key ideas of other modules are briefly reviewed. Users
are encouraged to repeat all modules as often as they wish after
they have passed once through the module sequence.

Design
In order to examine the effectiveness of the Deprexis program,
a randomized controlled trial was conducted with help-seeking
adults who reported symptoms of depression. It was
hypothesized that, over the course of 9 weeks, program users
would achieve greater reductions of depression symptoms than
comparison participants in a delayed-access, treatment-as-usual
(TAU) condition. Additionally, we hypothesized that the
majority of users would evaluate the Deprexis program
favorably and report that they benefitted from using it.

For the main hypothesis, a 2 x 2 (pre vs post by treatment vs
waitlist-control condition) design was used. Participants
completed baseline (T0) self-reports of depression severity and
other variables online and were then assigned either to the
immediate-treatment condition (9 weeks of access to the
program) or to a waitlist/delayed-treatment condition, in which
they received access to the program after waiting for 9 weeks.
At the 9-week time-point (T1), participants were invited to
complete online questionnaires to determine whether the
immediate-treatment group had, indeed, improved to a greater
degree than the waitlist/delayed access group.

For exploratory purposes, we also gathered follow-up data,
beyond T1. The delayed-access group completed post-treatment
questionnaires, which coincided with the 9-week follow-up data
collection time-point of the immediate-treatment group (T2).
This design enabled us to test whether any treatment effect that
might be observed in the immediate-treatment group could be
replicated among those in the delayed-treatment condition. The
delayed-treatment group was also asked to complete 9-week
follow-up questionnaires (T3), and both groups were invited to
complete follow-up questionnaires 6 months after treatment
termination (T4). The outcome variable of primary interest was
depression severity, as measured by the Beck Depression
Inventory (BDI). However, given the exploratory, open nature
of this study, we did not limit our focus on patients with a bona
fide diagnosis of a depressive disorder, and we regard the BDI
as a measure of general distress, which correlates highly with
depression as well as with other forms of emotional distress
[12].

Randomization
We used a weighted randomization procedure in which 80%
were assigned to the immediate-treatment condition and 20%
to the delayed-treatment condition. The purpose of this
weighting was to ensure that a sufficiently large number of
participants would take part in the treatment and would be able
to provide feedback that could be used for further program
development. An a priori power analysis indicated that, given
this 4:1 weighted randomization strategy, at least 200
participants (immediate-treatment group: 160; delayed-treatment
condition: 40) would be required to achieve a power level of >

.80, assuming a medium effect size, (Cohen’s d = .50), with
alpha set at .05 (two-tailed). The goal was to retain this number
of participants at the T1 time-point, after those in the
immediate-treatment condition had completed 9 weeks of
program access, and those in the delayed-treatment condition
had waited for program access for an equal duration.

Randomization was performed via a computer generated list of
random numbers. After generating a list of 500 random numbers
and sorting them by size, the highest 20% were marked to
indicate that they referred to the control condition. The list was
then resorted to its original order and newly enrolled participants
were consecutively placed onto this list. If a new participant
received a marked number, he or she was assigned to the control
condition; otherwise, the new participant was assigned to the
immediate-access condition. This procedure ensured that an
80:20 chance—but no predictable sequence—existed with regard
to whether a new participant would be assigned to the
immediate-access or the delayed-access condition.

Measures

Beck Depression Inventory (BDI)
The BDI [66,67] is one of the most commonly used self-report
measures of depression severity and has well established validity
and reliability [68]. The German version of the BDI [67], which
was used in this study, includes 21 items measuring symptoms
such as hopelessness, irritability, guilt, feelings of being
punished, fatigue, weight loss, and lack of interest. Cronbach
alpha of .84 (T0) indicated good internal consistency of the BDI
in this study. Because of ethical concerns, the suicidality item
was dropped from the BDI, but this missing item-score was
imputed from the remaining 20 items so that the sum scores are
comparable to established 21-item BDI norms. The BDI was
administered at each of the assessment time-points.

Work and Social Adjustment Scale
This 5-item questionnaire measures the extent to which the
respondent’s depression interferes with his or her ability to
perform various tasks of daily living, such as household chores,
hobbies, or private leisure-time activities [69]. In the present
study, internal consistency was excellent (Cronbach alpha =
.83, T0). The WSA was scored on a 1-9 Likert-type response
scale. The use of this questionnaire was exploratory in the
present study because a translated (German) version was
employed, which has not been validated in Germany so far.
Given the face-valid nature of these items and high internal
consistency, however, it seems likely that the translated WSA
would still yield a useful estimate of depression-related
psychosocial impairment. The WSA was also administered at
all time-points.

Additional Questions: Program Acceptability and
Subjective Benefit
A series of questions was administered to evaluate the extent
to which participants felt they benefited personally from the
program, liked or disliked the program, and would recommend
the program to others. These questions are described in detail
in the results section.
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Statistical Analyses
Preliminary descriptive statistics and correlational analyses
were conducted to illuminate the associations between program
usage (number of sessions completed) and changes in depression
over time. To test the hypotheses that depression and social
dysfunction scores would decrease as a consequence of program
usage versus scores for those assigned to the control group, both
intention-to-treat (ITT) and available-cases analyses were
conducted. For the intention-to-treat analysis, we conducted
mixed-model repeated measures ANOVA with time (pre-post)
as a within-groups factor and treatment condition as a
between-groups factor. Mixed-model repeated measures
ANOVA uses all available data on each subject and does not
involve the substitution of missing values. In addition, and as
a comparison, a 2 x 2 repeated measures ANOVA was applied
to a dataset in which pre-treatment data were carried forward
for non-completers to replace missing values. A
repeated-measures ANOVA with time as a within-subjects and
group (immediate Deprexis use vs waitlist control) as a
between-subjects independent variable was also used to analyze
the available-cases. In addition to tests of statistical significance
and computation of effect sizes, we also computed the clinical

significance of the observed effects, using standardized
procedures as described in detail below.

Results

Demographics, Response Rates, and Attrition
As summarized in Table 1, a total of 396 individuals was
included in the study, of which 81% were assigned to the
immediate-treatment condition and 19% to the delayed-treatment
condition. Table 1 shows that the average age was around 35,
with a range from 18 to 72. About ¾ of the sample were women,
consistent with the well-documented predominance of women
among depression sufferers. Many of the participants in this
study were quite incapacitated in terms of symptom severity
and social dysfunction. For example, slightly over half of the
sample was currently unemployed, more than half reported
currently being in treatment (medication and/or psychotherapy),
and 85% stated they had been feeling depressed for several
months (29%) or even several years (56%). There was no
significant difference between the intervention and control group
on any of the baseline variables, including baseline depression
and social functioning (Table 2).

Table 1. Sample characteristics

P ValueTotal (combined)
sample

Delayed treatment
group

Immediate treatment
group

Time 0 (Baseline)

396 (100%)76 (19.19%)320 (80.81%)N (%)

.5534.76 (11.60)35.47 (11.98)34.58 (11.53)Age (M, SD)

.3076 : 2471 : 2977 : 23Gender (% Female : % Male)

.3753%58%51%% married or partnered

.6118%20%18%% completed univ degree

.4452%56%51%% currently unemployed

.5467%70%66%% previously treated for depression

.3259%64%58%% in current treatment for depression

.1413% vs 22% vs 22%11% vs 31% vs 20%13% vs 20% vs 23%% currently receiving psychotherapy-only vs
medication-only vs both

Time 1 (9 weeks)

216 (100%)57 (26%)159 (74%)N (%)

.8434.99 (11.48)35.25 (11.79)34.89 (11.40)Age (M, SD)

.2476 : 2470 : 3078 : 22Gender (% Female : % Male)

.1657%64%54%% married or partnered

.8418%20%18%% completed univ. degree

.1649%57%46%% currently unemployed

.5070%72%67%% previously treated for depression

.3462%68%60%% in current treatment for depression

.3615% vs 23% vs 22%12% vs 31% vs 21%16% vs 20% vs 22%% currently receiving psychotherapy-only vs
medication-only vs both
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Table 2. Descriptive statistics: depression and social functioning

Mean comparisons and effect size (between-groups Co-
hen’s d)

Delayed-treatment group

M (SD), N

Immediate-treatment group

M (SD), N

Depression (BDI)

t (394) = .31, P = .76 (d = .04)27.11 (8.98), 7626.72 (9.86), 320T0 (baseline)

t (214) = 4.14, P < .001 (d = .64)27.15 (10.01), 5719.87 (11.85), 159T1 (9 weeks)

t (144) = 1.34, P = .18 (d = .25)20.39 (12.92), 3517.23 (11.85), 111T2 (18 weeks)

19.07 (15.32), 25T3 (27 weeks)a

t (97) = -.33, P = .74 (d = .09)15.25 (14.80), 1416.50 (12.93), 85T4 (6-months follow-up)

Social Dysfunction (WSA)

t (388) = 1.10, P = .27 (d = .15)5.89 (1.50), 755.66 (1.66), 315T0 (baseline)

t (209) = 4.11, P < .001 (d = .64)6.06 (1.42), 574.80 (2.14), 154T1 (9 weeks)

t (141) = .40, P = .69 (d = .08)4.65 (1.92), 344.48 (2.26), 109T2 (18 weeks)

4.86 (2.30), 24T3 (27 weeks)a

t (93) = -.04, P = .97 (d = .01)4.07 (2.74), 124.10 (2.41), 83T4 (6-months follow-up)

aAt the T3 data-collection time-point, questionnaires were administered only to the delayed-treatment group, given that this constituted the 9-week
post-treatment follow-up for that group.

In terms of attrition, between one-third and half of the sample
was lost from the study at each time-point (Figure 2). That is,
from 396 participants who were initially randomized at T0, 216
(55%) completed the depression questionnaire 9 weeks later

(T1). Similarly, of these 216 T1 participants, 146 (68%)
completed the depression questionnaires at the 18-week
time-point (T2). Of these participants, 99 (68%) were available
for the 6-month follow-up data collection time-point (T4).
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Figure 2. Participant flow

With regard to the post-assessment (T1), the response rate was
higher in the control group (75%; n = 57) than in the intervention
group (50%; n = 159; P < .001). However, there was no
difference at post-assessment (T1) between the intervention and
control group on any of the assessed client characteristics (Table
1).

Figure 3 presents a graphic overview of program usage. These
descriptive statistics are based on the entire sample, collapsing
across the immediate-access and delayed-access groups.
Comparisons between these groups are presented further below.
Of the 396 participants who completed the initial T0
questionnaire and were randomized to conditions, 19 (4.8%)
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never logged on to the program again and can be considered
pre-treatment drop-outs. Another 67 (16.9%) never completed
a single session of at least 10 minutes duration and can be
considered early drop-outs. The 86 drop-outs did not differ from
the 310 actual program users in terms of baseline depression
severity, social functioning, age, gender, self-reported depression
chronicity, and current as well as past depression treatment (eg,
medication, psychotherapy, or both).

Figure 3 shows that 310 users completed at least 1 session of
more than 10 minutes over the course of the entire study. Of

these 310 users, 249 (80.3%) completed at least 2 sessions of
more than 10 minutes duration, 183 (59.0%) completed at least
3 such sessions, and only 2 users (0.6%) completed more than
13 sessions. It was possible to complete more than 12 sessions
because each module could be repeated once or several times,
depending on the user’s preference. Thus, there was no upper
limit to the number of sessions a user could do. In practice
though, as shown in Figure 3, the upper limit was 23—the
number of sessions completed by a single user.

Figure 3. Program usage over time: comparison between Deprexis participants and similar studies (data from Eysenbach)

Figure 3 also presents comparison data from similar studies, as
discussed in Eysenbach’s “Law of Attrition” article [70]. The
figure shows that the attrition rate in the current study appeared
favorable compared to previous studies in which no therapist
support has been included.

Figure 3 also shows the number of users who were available
for the post-treatment assessment time-point, grouped by the
number of sessions completed. For example, of the 310
participants who completed at least 1 session, 188 (61%)
completed the post-treatment assessment. Of the 60 who
completed at least 8 sessions, though, 54 (90%) completed the
post-treatment assessment. As one might expect, the more
sessions users completed, the more likely they were to complete
the post-treatment assessment. A very high correlation
confirmed the impression of such a strong linear association
between program usage and study compliance (r = .91, P <
.001, N = 12, completion percentages derived from the values
shown in Figure 3 were correlated with the number of sessions,
from 1 to 12, shown on the x-axis).

Figure 3 also shows the pre-post treatment effect sizes (Cohen’s
d) of depression improvement, as measured by the BDI, for
users who completed different numbers of sessions. For
example, the pre-post effect size for those 188 users who
completed at least one session was .61. The pre-post effect size
of those 78 users who completed at least 7 sessions, by contrast,

was .83. Indeed, the correlation between number of sessions
completed and effect size was also extremely high (r = .91, P
< .001, N = 12). For this analysis, the effect sizes shown in
Figure 3 were correlated with number of sessions shown on the
x-axis, from session 1 to 12.

These strong associations suggested that users who engaged
more often and intensively with the program were more likely
to complete the follow-up assessment and to benefit from the
program. These preliminary analyses do not answer the question,
though, of whether differences exist in symptomatic and
functional improvement between those in the treatment versus
the waitlist group. The next section presents the relevant
comparisons.

Symptoms of Depression and Social Functioning

Intention-to-Treat Analyses
As shown in Table 1, Figure 2, and Figure 3, and as discussed
above, attrition was a considerable problem in this study:
between 30% and 50% of participants were lost between any
two assessment time-points, and fewer than 50% of the users
completed more than 3 sessions. Several questions arise,
therefore: what happened to those who chose not to continue
the program and not to complete the post-treatment and
follow-up questionnaires? Would analyses based on the
completer sample exaggerate true effect sizes?
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To respond to these concerns, we conducted intention-to-treat
(ITT) analyses in two ways. First, we analyzed the data by using
mixed-model repeated measures ANOVA with time (pre-post)
as a within-groups factor and treatment condition as a
between-groups factor. Mixed-model repeated measures
ANOVA uses all available data on each subject and does not
involve the substitution of missing values [71,72]. Second, and
as a comparison, analyses were undertaken using a dataset in
which the missing T1 data for those participants who did not
complete the T1 questionnaires was set at their baseline (T0)
level. This last observation carried forward (LOCF) approach
assumes that, of the 320 participants who were assigned to
immediate treatment at T0, the 161 who did not complete T1
questionnaires did not improve at all. The LOCF-dataset was
analyzed with a 2 x 2 repeated measures ANOVA with time as
the within-group factor and treatment as the between-group
factor.

In the mixed-model repeated measures procedure, relationships
between the observations at pre- and post-assessment were
modeled as an unstructured covariance matrix. With regard to
the BDI, a significant interaction between treatment condition
and time (T0 vs T1) was found (F1,219.7 = 19.2, P < .001). Based
on estimated marginal means, the immediate-treatment group
improved 5.4 BDI points (from 26.72 to 21.30), which
corresponded to a pre-post effect size of d = 0.58. By using the
estimates from the mixed-model, the between-groups effect size
was at d = 0.65.

Using the LOCF-dataset, the 2 x 2 repeated measures ANOVA
showed a significant interaction between treatment condition
and time (T0 vs T1) in the prediction of BDI-scores, F1,394 =
10.12, P = .002. In this sample, there was a reduction of 3.11
BDI points between T0 and T1 among the 320 participants
assigned to the immediate-treatment group (from 26.72 to 23.61,
pre-post Cohen’s d = .29). This change was significant,
paired-t319 = 7.20, P < .001. Among the 76 participants assigned
to the delayed-treatment group, which did not have access to
the program at this time, depression levels remained unchanged
in this ITT sample (27.11 to 27.07, pre-post Cohen’s d = .00,
paired-t = .05, P = .96). The between-groups effect size at T1,
using this ITT sample, was Cohen’s d = .30.

Similar analyses were performed with the WSA. The
mixed-model repeated measures ANOVA revealed a significant
interaction between treatment condition and time (F1,402.1 = 7.7,
P = .006). The within-groups effect size based on the estimated
marginal means was at d = .47, the between-groups effect size
at d = .63. Using the LOCF-dataset, the 2 x 2 repeated measures
ANOVA showed a significant interaction, F1,388 = 6.98, P =
.009. Whereas social dysfunction decreased slightly in the
immediate-treatment group, paired-t314 = 4.15, P < .001, there
was no significant change in the delayed-treatment group
between T0 and T1, paired-t74 = -1.02, P = .31. The pre-post
effect size in the immediate-treatment group was Cohen’s d =
.17, and the between-group effect size at T1 was Cohen’s d =
.36.

Overall, both analyses revealed clear evidence of reductions in
depression and social dysfunction in response to the treatment.

Results obtained using LOCF were less pronounced, suggesting
that the LOCF-procedure produces more conservative estimates
of effectiveness. However, mixed-model repeated measures
ANOVA is more and more recognized as the preferred choice
for the analysis of repeated measures data [71].

Available Case Analyses
Descriptive statistics for the BDI and the WSA at all time-points
are shown in Table 2. The mean comparisons shown in the table
are based on data from participants who actually completed the
questionnaires at each time-point. Statistics for the
intention-to-treat sample are discussed above.

Table 2 shows that, as predicted, using the program was
associated with improvements in depression severity and social
dysfunction, whereas not using the program was associated with
no improvement. Consistent with the hypotheses, the
immediate-treatment group scored significantly lower on
depression and social dysfunction at T1, compared to the
delayed-access group, but the respective values did not differ
at any of the other time-points.

The between-group differences in depression and social
dysfunction at T1 correspond to effect sizes of d = .64 on both
measures.

A 2 x 2 repeated measures ANOVA with the BDI as dependent
variable, time-point as a within-subjects independent variable
(T0 vs T1), and treatment condition as a between-subjects
independent variable was conducted. Only participants who
completed questionnaires at both T0 and T1 were included in
this analysis. This ANOVA showed a significant interaction
and confirmed the main hypothesis, that depression levels would
decrease more among those in the immediate-treatment rather
than the delayed-treatment condition, F1,214 = 17.81, P < .001.
There was a significant reduction in BDI-scores between T0
and T1 among those in the immediate-treatment group,
paired-t158 = 7.87, P < .001 (pre-post Cohen’s d = .58), but no
change in depression between T0 and T1 among those in the
delayed-treatment group, paired-t56 = .05, P = .96 (pre-post
Cohen’s d = .01).

Similarly, a significant interaction was found with the WSA as
the dependent variable, F1,206 = 9.17, P = .004. Again, social
dysfunction improved significantly between T0 and T1 among
those in the immediate-treatment group, paired-t151 = 4.27, P <
.001 (pre-post Cohen’s d = .33), but not among those in the
delayed-treatment group, paired-t55 = -1.02, P = .31 (pre-post
Cohen’s d = .12).

The course of depression symptoms is graphically depicted in
Figure 4, which shows that, at baseline, depression severity was
in the moderate-to-severe range in both groups. Note that the
data points in Figure 4 are based on all participants who
completed questionnaires at each respective time-point (eg, in
the immediate-treatment group, N = 320 at T0, N = 159 at T1,
et cetera, Table 2).

Once the treatment was received, there was a marked reduction
of around 6 BDI-points in both the immediate-treatment
(reduction by 6.26 points, on average, among those 159
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participants in the immediate-treatment group who completed
both the T0 and T1 BDI) and the delayed-treatment (reduction
by 5.94 points, on average, among those 34 participants in the
delayed-treatment group who completed both the T1 and T2
BDI) groups.

Among those in the immediate-treatment group, the reduction
in depression severity in the 9 weeks following the treatment,
between T1 and T2, was also significant, paired-t88 = 3.16, P =
.002. After this, depression levels remained stable in the
mild-to-moderate range, around 17, with no significant change

between T2 and T4, paired-t52 = .40, P = .69. Among those in
the delayed-treatment condition, there were no significant
symptom changes after completion of the treatment (Ps > .30).
In this group, the marked change in depression also occurred
in response to the treatment, and symptoms remained in the
mild-to-moderate range at the 6-months follow-up time-point
(Figure 4). The pre-post effect size for those 85 participants
who completed the BDI at both T0 and at the 6-month follow-up
(T4) was d = .74. For those 14 in the delayed-access group, the
T0 - T4 effect size was d = .96.

Figure 4. Depression severity over time: comparison between the immediate-treatment versus delayed treatment groups (data points are based on all
participants who completed questionnaires at each respective time-point)

Clinical Significance of Depression Changes
Data on clinically significant improvement as defined by
Jacobson and Truax [73] are presented in Table 3. Following
the recommendations of Seggar, Lambert, and Hasen [74],
reliable change was defined as a move of at least 8.46 points
on the BDI from pre-test to post-test (ie, from T0 to T1).

Furthermore, a post-test score of below 14.29 needed to be
achieved in order for the improvement to be considered
clinically significant [74]. For these analyses, dropouts were
not included. Also, only participants who exceeded the cut-off
score of 14.29 at the T0 pre-test time-point were included in
order to have a chance to move from a dysfunctional to a
functional range.

Table 3. Data for the proportion of participants reaching the criteria of clinical significant improvement (recovered) or of reliable change (improved
but not recovered)

Control (n = 52)Immediate treatment (n = 138)

χ2(1)n%n%

19.08

(P < .001)

11.93525.4Recovered

47.72316.7Improved but not recovered

4382.77453.6No reliable change

47.764.3Deteriorated
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As can be seen in Table 3, there were significant differences in
terms of clinically significant improvement between the
immediate-treatment and the waitlist/control group. About
one-quarter of those assigned to the immediate-treatment
condition showed large improvements in depression severity
with post-treatment scores more in line with non-clinical than
clinically depressed populations. Such improvements were
extremely rare among those assigned to the waitlist/control
group (occurring in only 1 out of 52 cases). Whereas 42.1% of
those assigned to the immediate-treatment condition showed
reliable improvement or recovery, this was true for less than
10% of those in the waitlist/control group.

The proportions of clinically significant improvement shown
in Table 3 compare the immediate-treatment with the
waitlist/control group. But what were the rates of improvement
among those in the control group after they also received the
treatment? Of the 31 participants with complete T2 data, 7
(22.6%) could be classified as recovered, 5 (16.1%) as improved
but not recovered, 17 (54.8%) as not reliably changed, and 2
(6.5%) as deteriorated. Thus, even though the sample size was
considerably smaller for this delayed-treatment group, the rates

of improvement shown in Table 3 were closely replicated. It
appears that about 40 of 100 program users will clearly benefit,
with up to 25 of those achieving post-test scores in the recovered
range. Of the 55 - 60 who do not benefit, the vast majority will
simply show no clear change in either direction, and fewer than
5 of 100 can be expected to deteriorate.

Subjective Benefit and Acceptance of the Program
Table 4 provides an overview of the questions that were asked
to estimate participants’subjective satisfaction with the program.
Approximately 80% of the users were generally satisfied. For
example, 83% gave the program a grade between 1 and 3 on a
1 - 6 scale (with 58% assigning a score of 1 or 2); 82% had the
sense that the program had helped at least a little bit; 78%
reported that the program had met or exceeded their
expectations; 74% felt that the program’s tips and suggestions
were as good or better than those given by human therapists;
and 95% would recommend it to others suffering from mild
depression (79% would recommend it to others with moderately
severe depression and 42% to those with severe depression).
Table 4 also shows that none of the participants felt that the
program had harmed rather than helped them.
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Table 4. Subjective benefit and user impressions

Number and percentage of
participants

Overall impression: How did you like the program, all in all? (1 - 6 scale, 1 = very good, 6 = seriously flawed)

164 (83%)Liked the program (1-3)

34 (17%)Did not like the program (4-6)

Subjective benefit: Do you have the sense that the program helped you?

28 (14%)Helped me a lot

139 (68%)Helped me a little

36 (18%)Did not help

0 (0%)Did more harm than help

User satisfaction: Did the program meet your expectations?

36 (18%)Positively surprised: The program exceeded my expectations

119 (60%)Satisfied: The program met my expectations

42 (21%)Disappointed: The program did not meet my expectations

Quality of content: How would you rate the program’s tips and suggestions compared to a “real” (human) psychother-
apist?

31 (16%)Content was better than human therapist

111 (58%)Content was about as good as human therapist

48 (25%)Content was worse than human therapist

Recommendations: Would you recommend the program to others...

...who are suffering from mild depression?

5 (3%)- would definitely not recommend it

4 (2%)- would probably not recommend it

32 (16%)- would recommend it with reservations

156 (79%)- would definitely recommend it

...who are suffering from moderately severe depression?

9 (5%)- would definitely not recommend it

31 (16%)- would probably not recommend it

92 (47%)- would recommend it with reservations

63 (32%)- would definitely recommend it

...who are suffering from severe depression?

56 (29%)- would definitely not recommend it

57 (29%)- would probably not recommend it

60 (31%)- would recommend it with reservations

21 (11%)- would definitely recommend it

Discussion

In the randomized controlled trial described here, adults who
used the Deprexis program improved, on average, by about 6
BDI points, whereas those in a delayed-access control condition
did not improve at all during the waiting period. On average,
participants initially reported being moderately to severely
depressed, but by the end of treatment, only mildly to
moderately depressed. Among those who completed the pre-
and post-treatment questionnaires, the treatment effect

corresponded to an effect size of .64 (post-treatment
between-groups comparison) and was replicated when the
waitlist control group also received access to the program. In
the ITT analyses, significant treatment effects were also
observed, although the effect sizes were weaker (eg, d = 30 for
the between-groups effect at T1).

The gains in depression improvement were maintained over a
follow-up period of 6 months, and positive changes were also
demonstrated in terms of social functioning. About one-quarter
of the participants experienced clinically significant rates of

J Med Internet Res 2009 | vol. 11 | iss. 2 |e15 | p.85http://www.jmir.org/2009/2/e15/
(page number not for citation purposes)

Meyer et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


depression improvement, such that they no longer reported
being depressed after the treatment. Half of the participants did
not report such improvements, although about 80% of the users
subjectively felt that the program had been helpful. In sum,
these findings strongly suggest that the Deprexis program can
be a useful and effective treatment for help-seeking Internet
users suffering from depression.

The findings from the study suggest that online programs for
depression can work even in the absence of therapist support.
These findings are consistent with previous evidence, which
demonstrated the effectiveness of other online depression
programs, such as the Australian MoodGym program or the
US-American ODIN program [75-78]. Overall, then, a clear
effect of online support for depression has been established
[17], although unguided online depression programs tend to
achieve relatively low effect sizes [15-17]. The present study
tentatively suggests that online programs might work better if
interactivity is emphasized and a wide range of treatment
ingredients are included. Compliance and dropout still remain
problematic, but it may be possible to increase adherence by
providing participants with a clear deadline and scheduled
follow-up appointments, even if these are automated.

A surprising observation in this study was that a large proportion
of participants showed lasting positive effects even though they
received only a small dosage of the treatment (ie, 4 sessions or
fewer). This finding is actually consistent with previous research
showing that many psychotherapy clients experience the
majority of therapeutic gains within the first few sessions.
Howard et al [79], for example, found that 41% of therapeutic
gains typically occur within the first 4 sessions. Similarly, Kopta
et al [80], found that 50% of patients achieve symptomatic
recovery from depression after only 5 sessions. Barkham et al
[81] as well as Stiles et al [82] also recently found that more
than 70% of patients in routine psychotherapy who only attended
fewer than 4 sessions achieved reliable and clinically significant
improvement. Once they achieve a personal “good enough”
level, many of these patients terminate treatment because the
most pressing treatment goals have been achieved. In
open-access Internet treatments, this possibility also seems
plausible: many of those who dropped out after only a few
sessions in this study may have done so because they felt that
they had reached a “good enough” level or had received an
adequate amount of help from the program. An alternative
possibility is, of course, that many of these participants dropped
out early because they did not find the program useful. Future
research will be needed to disentangle and further understand
these possibilities.

Limitations
The results of the current study must be interpreted in light of
several limitations. A major caveat in interpreting these results
concerns the high attrition rate. Only about half of those who
had completed the baseline questionnaires and entered the study
also completed questionnaires 9 weeks later, at the
post-treatment time-point for the immediate-access group.

Furthermore, only about half of the users completed more than
3 sessions (Figure 3). Nevertheless, ITT analyses revealed
significant treatment effects even when one assumes that all
dropouts remained at their initial level of depression severity.
Thus, it seems unlikely that the observed effects are spurious
or due to the fact that non-improvers dropped out.

In this context, Eysenbach [70] also highlighted the finding that
high attrition rates are actually expected when conducting open
Internet trials without any therapist support (see also Andersson
[83]). When participants can easily discontinue without adverse
consequences, many of them will regularly do so. Future efforts
in this area would be well advised to explore new methods to
increase treatment engagement and adherence. For example,
brief telephone-delivered interventions that are based on
motivational interviewing might improve engagement and
reduce attrition among depressed patients [84,85].

A second limitation of the study concerns the heterogeneous
sample of users. Future investigations would benefit from
studying more narrowly defined user groups, such as depressed
inpatients or outpatients with stringently confirmed diagnoses,
in order to establish with precision how the program operates
among different user groups. A third and related limitation is
that the depressed participants in this study may have differed
from other depressed adults in that they were more comfortable
with computer technology. That is, these participants were
recruited in online depression discussion/support groups, so
they were presumably relatively experienced computer/Internet
users. It remains to be seen whether the effects reported for this
group generalize to less computer-literate populations. A fourth
potential limitation concerns the program’s lack of multimedia
components. Conceivably, the effectiveness of Deprexis could
be enhanced further by integrating audio or video clips. The
downside, though, would be the need for more sophisticated
computers and high-speed Internet connections. Follow-up
studies are required, then, to examine the processes and
components that might further enhance the program’s
effectiveness, to delineate the contextual moderators defining
the program’s optimal conditions of use, and to understand the
mediators explaining how the program’s effects unfold in
different user groups (see also Caspar [86] for a discussion of
future research directions in this area).

Conclusion
The present study showed that an integrative online treatment
program—Deprexis—was effective in improving symptoms of
depression among many of its users. On average, program users
experienced lasting symptom reductions and improvements in
functioning, whereas those who did not use the program
remained at their original level of distress and dysfunction.
Future studies could examine how the program can best be
deployed to reach those who might benefit from its use, how
large-scale adoption of the program could help address unmet
treatment needs, and how the therapeutic effects achieved by
the program unfold on changes at the behavioral, cognitive,
interpersonal, and other levels of analysis.
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Abstract

Background: Concurrent with their enrollment in Web-based Randomized Controlled Trials (RCTs), participants can easily
choose to use treatment programs that are not assigned in the study. The prevalence of using non-assigned treatments is largely
unknown although it is likely to be related to the extent to which non-assigned treatments are: (a) easy to find and use, (b) low
in cost, (c) well publicized, and (d) available from trusted sources. The impact of using other programs—both beneficial and
detrimental—warrants additional research investigation.

Objective: The aim of this report is to explore the extent to which participants enrolled in a Web-based intervention for smoking
cessation used treatment methods that were not explicitly assigned (“non-assigned treatment”). In addition to describing the
relation between using non-assigned treatments and smoking cessation outcomes, we also explore the broader issue of non-assigned
program use by RCT participants in Web-based behavioral interventions, generally.

Methods: We describe the use of other programs (as measured by self-report at the 3-month follow-up assessment) by 1028
participants who were randomized to the Web-based SHIP (Smokers’ Health Improvement Program) RCT which compared the
Quit Smoking Network (QSN) treatment program and the Active Lives control condition. We examine the extent to which
pharmacotherapy products were used by participants in the QSN condition (which explicitly recommended their use) and the
Active Lives condition (which purposefully omitted mention of the use of pharmacotherapy). We also test for any between-condition
impact of using non-assigned treatments and pharmacotherapy products on smoking cessation outcomes.

Results: A total of 24.1% (248/1028) participants reported using one or more smoking cessation treatment programs that were
not explicitly recommended or assigned in their treatment protocol. Types of non-assigned treatments used in this manner included
individual counseling (1.7%), group counseling (2.3%), hypnotherapy/acupuncture (4.5%), pamphlets/books (12.6%), and other
Web-based smoking cessation programs (9.0%). Participants who used non-assigned treatments were more likely to be female
and have at least a high school education. Use of non-assigned Web programs was related to greater levels of self-reported smoking
cessation measured at the 3-month assessment (OR = 2.63, CI = 1.67 - 4.14, P < .001) as well as the combined 3- and 6-month
assessments (OR = 2.09, CI = 1.11 - 3.91, P = .022). In terms of reported medication use, there were no differences between
conditions in the number of pharmacotherapy products used. However, more participants in the QSN condition used at least one

pharmacotherapy product: 50.0% (262/524) vs 43.8% (221/504); χ2 (1, N = 1028) = 3.90, P = .048. The use of pharmacotherapy
and non-assigned treatment types showed a small but marginally significant correlation: r1028 = .061, P = .05.

Conclusions: A noteworthy proportion of individuals recruited via the Internet to participate in a Web-based intervention used
treatment programs and tools not formally assigned as a part of their research protocol. We consider factors likely to influence
using non-assigned treatments and suggest ways that future research can begin to study more fully this important phenomenon
which is likely to be found in any type of research, but may be particularly pronounced in minimal contact, Web-based intervention
trials.

(J Med Internet Res 2009;11(2):e26)   doi:10.2196/jmir.1172
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Introduction

Research interest in Web-based health behavior change
interventions is growing rapidly [1-3]. The power and
convenience of current Internet search engines make it likely
that online recruitment will reach many prospective participants
for randomized controlled trials (RCTs). Consider, for example,
data from NCI’s Health Information National Trends Survey
[4] indicating that 58.4% of respondents looked for personally
relevant health or medical information on the Internet. Similarly,
the Pew Internet & American Life Project reported that 9% of
all Internet users searched for quit-smoking advice [5]. The
same computer skills that enable Web users to reach online
health behavior change programs can easily be used by study
participants to find—and use—other treatment programs
concurrent with being enrolled in an RCT. In some cases, Web
interventions encourage participants to explore the use of
additional treatment resources [6].

In many other instances, researchers have not acknowledged or
even reported upon the prevalence and impact of RCT
participant use of non-assigned treatments in this manner.
Literature germane to this topic includes treatment debriefing
(eg, [7]), treatment integrity and fidelity (eg, [8]), and quality
assurance of clinical trials (eg, [9]). In this paper we describe
the extent to which participants enrolled in the Smokers’Health
Improvement Program (SHIP) project—a Web-based smoking
cessation trial—reported that they used various treatment
methods that had not been explicitly included in their assigned
protocol.

Methods

The SHIP RCT
The SHIP smoking cessation RCT used online recruitment
methods (ie, ad placement on Google and Yahoo search engines
and links to affiliated sites) to enroll 2318 smokers from the US
and Canada to participate in a randomized controlled trial. The
trial was not registered, because enrollment started in spring
2005, before trial registration became mandatory. Prospective
participants visited the recruitment website where they
completed an online screening survey that included the 8-item
Physical Activity Readiness Questionnaire (PAR-Q) [10].
Prospective participants had to be current smokers, at least 18
years of age, interested in quitting within the next 30 days,
willing to engage in moderate physical activity, and have access
to the Internet. Exclusion criteria included any positive answers
on the PAR-Q used to identify individuals for whom physical
activity might be inappropriate or individuals who should have
medical advice concerning the type of activity most suitable for
them. A more complete description of recruitment procedures
and eligibility criteria has been reported in our outcome results
paper [11].

Smokers who completed the screening and consent stages were
randomized using a computer-based vector method to one of

two Web-based programs: (a) the Quit Smoking Network (QSN)
condition (N = 1159) or (b) the Active Lives control condition
(N = 1159). Baseline data of 2318 study participants showed
that most were women (70.5%), White (86.6%), urban (80.3%),
married (61.6%), had at least some college education (68.2%),
and smoked 1 - 2 packs of cigarettes each day (78.5%).

The QSN Intervention Condition
When study participants first used the Web-based QSN program,
they were required to move through a series of Web pages that
introduced key concepts and strategies of a combined
behavioral-pharmacologic program for quitting smoking.
Thereafter—and during subsequent visits—participants were
free to choose any of a broad array of additional content on
quitting and maintaining nonsmoking. The behavioral
intervention was based on Social Cognitive Theory [12,13], and
it provided modules (each having multiple Web pages) focused
on getting ready to quit, developing a personal quitting plan,
setting a personal quit date, avoiding and altering trigger
situations, using substitutes, managing thoughts, and using
strategies to manage mood. Tailored recommendations were
provided to participants based on their baseline characteristics,
and online videos of ex-smokers and a program expert were
used on many Web pages to reinforce and model the use of
program content and recommendations. The QSN program also
provided access to a peer-to-peer Web forum, a moderated “Ask
an Expert” forum, and an extensive library of additional content.
Because participants were required to log in to the website using
their unique usernames and passwords, it was possible to tailor
portions of the program content to each participant’s
smoking/nonsmoking status (checked at the start of each session)
and to display online prompts recommending the review of
program content that a participant had not yet explored.

The QSN program strongly advocated the use of
pharmacological adjuncts and it contained a number of Web
pages devoted to the use of Nicotine Replacement Therapy

(NRT) and Zyban®. These Web pages provided an explanation
of how to use these products, photos of representative products,
supportive videos of smokers, interactive questions designed
to elicit participant commitment to use these products, and
agreement to see a doctor in order to obtain a prescription. NRT
products included nicotine gum, patch, lozenge, spray, and
inhaler.

The Active Lives Control Condition
The Web-based Active Lives control condition was a
content-rich, multiple-module Web-based program that
encouraged smokers to develop a personal physical activity
program in order to become more fit which, in turn, would help
them to quit smoking. The program guided each participant
through a multi-step plan that included a motivational
component (exploration of the benefits of physical activity and
a clarification of personal goals and barriers), a behavioral action
plan with extensive tracking features (eg, weekly activity
schedules personalized to each participant’s schedule and types
of activities), additional online resources (articles and “tip”

J Med Internet Res 2009 | vol. 11 | iss. 2 |e26 | p.92http://www.jmir.org/2009/2/e26/
(page number not for citation purposes)

Danaher et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


sheets), and access to a Web Forum for peer support (distinct
from the aforementioned peer forum in the QSN program). In
contrast to the QSN condition, the Active Lives control
condition purposefully omitted any reference to the use of

pharmacotherapy (NRT or Zyban®).

Recommendations Regarding Use of Non-assigned
Treatment/Resources for Smoking Cessation
Both the QSN and Active Lives programs encouraged
participants to use the smoking cessation approaches featured
in each website. However, participants were not explicitly
cautioned against using other treatment programs or resources
during and/or following their involvement with this study.

Measures

Assessments
Assessment data were collected at screening, baseline, and at
3- and 6-month follow-up assessments. Assessments were
completed either online or via phone.

Use of Other Treatment Programs
Non-assigned treatment use was measured by two items on the
3-month follow-up assessment. The first item asked: Which of
the following products or methods have you tried in the last 3
months? (check all that apply). Answer options included
treatment methods assigned in the QSN intervention condition
but not in the Active Lives control condition (nicotine gum,
nicotine patch, nicotine lozenge, nicotine spray, nicotine inhaler,
other nicotine replacement product, Zyban), treatment methods
that were not assigned in either the treatment or control
condition (group cessation program or class, individual
counseling [including by telephone], hypnosis or acupuncture,
pamphlets or books), or none of the above. A separate item
asked: Have you used any other Internet smoking cessation
programs since first using the QSN/Active Lives program?

We created two composite measures of non-assigned treatment
usage: one measure was defined as the sum of non-assigned
treatments reportedly used (score ranged from 0 - 5; treatments
included individual counseling, group counseling,
hypnotherapy/acupuncture, other Web programs, and
pamphlets/books), and the other composite was defined as the
yes/no dichotomy describing whether any of these non-assigned
treatments had been used.

Use of Pharmacotherapy Products
As noted above, participants were asked (yes/no) whether they
had used any pharmacotherapy products (nicotine gum, patch,

lozenge, spray, and inhaler) or Zyban® since the start of their
involvement in the SHIP study. Use of NRT products was
explained and strongly recommended in the QSN condition,
but the topic was purposefully omitted in the Active Lives
control condition. We created two composite measures of using
pharmacotherapy: one measure was defined as the sum of
non-assigned treatments reportedly used (nicotine gum, patch,

lozenge, spray, inhaler, and Zyban®), and the score ranged from
0 - 6; and the other measure was defined as the yes/no
dichotomy describing whether any of these pharmacotherapy
programs had been used.

Participant Exposure
The extent to which participants accessed their assigned
Web-based program was measured unobtrusively using a
combination of database tracking and Web-server log analysis
[14] to determine both number and duration of visits (sessions).
A composite measure of participant exposure was defined as
the mean of standard scores for the number of visits and total
time spent across all visits.

Smoking Cessation Outcomes
Participant 7-day point prevalence smoking abstinence was
assessed both at 3 and 6 months by asking: Have you smoked
any cigarettes in the last week, even a puff? The more rigorous
repeated point prevalence of self-reported smoking cessation
at both the 3- and 6-month assessments was also used. As with
other Web-based programs and large-scale self-help
interventions for tobacco cessation (eg, [15,16,17,18,19]), we
did not collect biochemical measures to verify self-reported
tobacco abstinence. Outcomes are reported using both
Intent-to-Treat (ITT) analyses (missing cases imputed as
smokers) and complete case analyses (based only on cases that
completed assessments).

We also measured putative predictors of smoking cessation.
Baseline assessment included an item about friends’ smoking
(Most of my friends and acquaintances smoke [1 = Not true of
me at all, 7 = Extremely true of me]), two items on nicotine
dependence (I usually want to smoke right after I wake up [1 =
Not true of me at all, 7 = Extremely true of me]; How strong
are your urges when you first wake up in the morning? [1 = Not
strong at all, 7 = Extremely strong]), and five self-efficacy items.
The self-efficacy items all used the same 7-point rating scale
(1 = Not at all confident, 7 = Very confident), and they included
a global item (If you decided to quit smoking, how confident
are you that you could quit) and four items that asked about
specific settings/circumstances (How confident are you that you
can resist smoking when you are feeling bored or restless?; How
confident are you that you can resist smoking when you are
angry, frustrated, or tense?; How confident are you that you can
resist smoking when you drink alcohol?; How confident are
you that you can resist smoking when you are around others
who are using it?).

Statistical Analyses
Logistic and standard regression tests were used to test the
relation between participant characteristics and reported use of
non-assigned treatments. Similar analyses were used to test the
relation of non-assigned treatment use, controlling for treatment
condition, on point prevalence smoking cessation at 3 months,
at 6 months, and for repeated point prevalence that considered
smoking status at both 3- and 6-month follow-up assessments.

Results

Assessment Completion and Participant Attrition
Consistent with many Web-based tobacco cessation
interventions, the SHIP trial experienced significant attrition
over the follow-up interval. Of the 2318 participants initially
randomized, 44.3% (N = 1028) completed the 3-month
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assessment, 32.8% (N = 909) completed the 6-month
assessment, and 27.2% (N = 631) completed both assessments.

No between-group differences in attrition were found.

Figure 1. CONSORT diagram for SHIP RCT

Use of Non-assigned Treatments
A total of 24.1% (248/1028) of participants reported that they
had used some other smoking cessation program during the first
3 months they were enrolled in the SHIP trial. The types of
non-assigned treatments used depicted in Table 1 show that a
small proportion of participants used group counseling (2.3%)

and individual counseling (1.7%), and substantially more
participants reported using hypnotherapy/acupuncture (4.5%).
More striking was the reported use of pamphlets/books (12.6%)
and other Web-based smoking cessation programs (9.0%).
Differences between the QSN and Active Lives conditions were
not significant in terms of the number of non-assigned treatments
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used (Mean = 0.29, SD = 0.60 vs Mean = 0.31, SD = 0.59;
unequal variance t1025.5 = 0.63, P = .530) or in terms of any
non-assigned treatment use: 23.1% (121/524) vs 25.2%

(127/504); χ2 (1, N = 1028) = 0.62, P = .43). As a result, we
hereafter describe non-assigned treatment usage patterns for the
total sample of participants (collapsed across condition) for
whom assessment data were available.

Table 1. Participant use of non-assigned treatments: reported at the 3-month follow-up

TotalActive Lives ControlQSN Intervention

N = 1028N = 504N = 524Non-assigned treatment

17 (1.7%)10 (2.0%)7 (1.3%)Individual counseling

24 (2.3%)9 (1.8%)15 (2.9%)Group counseling

46 (4.5%)24 (4.8%)22 (4.2%)Hypnotherapy/acupuncture

93 (9.0%)50 (9.9%)43 (8.2%)Other Web-based programs

130 (12.6%)65 (12.9%)65 (12.4%)Pamphlets/books

The QSN intervention condition explained and recommended
the use of pharmacotherapy products whereas the Active Lives
control condition did not. As can be seen in Table 2, the two
conditions did not differ in terms of the number of
pharmacotherapy products used as reported at the 3-month
assessment (QSN: Mean = 0.68, SD = 0.86; Active Lives: Mean
= 0.60, SD = 0.83; unequal variance t1026.97 = -1.54, P = .062).

However, significantly more participants in the QSN condition
were found to have used at least one pharmacotherapy product:

50.0% (262/524) vs 43.8% (221/504); χ2 (1, N = 1028) = 3.90,
P = .048. Participants made greatest use of nicotine patches and

Zyban®. The use of pharmacotherapy and non-assigned
treatments types showed a small but marginally significant
correlation: r1028 = .061, P = .05.

Table 2. Participant use of pharmacotherapy products: reported at the 3-month follow-up

TotalActive Lives ControlQSN Intervention

N = 1028N = 504N = 524

130 (12.6%)65 (12.9%)65 (12.4%)Nicotine gum

267 (26.0%)124 (24.6%)143 (27.3%)Nicotine patch

65 (6.3%)25 (5.0%)40 (7.6%)Nicotine lozenge

10 (1.0%)5 (1.0%)5 (1.0%)Nicotine spray

36 (3.5%)14 (2.8%)22 (4.2%)Nicotine inhaler

127 (12.4%)56 (11.1%)71 (13.5%)Zyban®

Non-assigned Treatment Use and Participant
Characteristics
Each of six participant baseline characteristics (age, gender,
marital status, education, rurality, cigarettes smoked/day) was
tested using univariate logistic regression for its relation to any
non-assigned treatment use. Non-assigned treatment use
(composite dichotomous yes/no measure) was found to be
positively related to being female (OR = 1.90, 95% CI = 1.34
- 2.69, P < .001) but negatively related to lower levels of
education (no high school degree: OR = 0.38, CI = 0.16 - 0.88,
P < .023; high school graduate: OR = 0.53, CI = 0.36 - 0.78, P
= .001). The same findings obtained when we tested gender and
education together using a multivariate logistic regression.

Non-assigned Treatment Use and Participant Exposure
A Pearson correlation was used to test the relation between
participant exposure and the number of non-assigned treatment
types used. The result indicated little relation between participant
exposure to the assigned Web-based program and the use of
non-assigned treatments: r1028 = .059, P = .06.

Non-assigned Treatment Use and Smoking Cessation
A total of 202 participants reported not smoking at 3 months:
19.6% complete case (202/1028) and 8.7% ITT (202/2318). At
the 6-month assessment, 232 participants reported not smoking:
25.5% complete case (232/909) and 10.0% ITT (232/2318). A
total of 89 participants who completed both the 3- and 6-month
follow-up assessments indicated that they were not smoking on
each occasion: 14.1% complete case (89/631) and 3.8% ITT
(89/2318). No statistically significant between-group differences
in smoking cessation were found at these assessment points
[11].

We used univariate logistic regression to determine the relation
of each of the five types of non-assigned treatment use and
smoking cessation at 3 months, at 6 months, and the 3- and
6-month repeated point prevalence measure. Only use of other
Web programs was found to be related to smoking cessation:
it was positively related at the 3-month assessment (OR = 2.63,
CI = 1.67 - 4.14, P < .001), at the combined 3- and 6-month
assessments (OR = 2.09, CI = 1.11 - 3.91, P = .022), but not at
the 6-month assessment (OR = 1.63, CI = .946 - 2.79, P = .079).
The significant effect of using other Web programs on smoking
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cessation obtained even when gender was included in a
multivariate logistic regression. The composite measure (sum
of non-assigned treatment types used) was found to be unrelated
to smoking cessation outcomes.

In addition, a test for the moderator effect of condition and
non-assigned treatment usage on smoking cessation failed to
find any noteworthy interaction effects at either the 3- or the
6-month outcome. Indeed, when we eliminated from the analysis
data of participants who indicated that they had used
non-assigned treatments, no effect for condition on smoking
cessation outcome emerged at 3 months, 6 months, or the
combined 3- and 6-month assessments.

Univariate logistic regression revealed four putative predictors
of smoking cessation to be significantly related to non-assigned
treatment use: self-efficacy to quit when using alcohol (OR =
1.09, CI = 1.00 - 1.18, P = .040), most friends and acquaintances
smoke (OR = 0.91, CI = 0.85 - 0.97, P = .005), urges to smoke
upon awaking (OR = 1.14, CI = 1.06 - 1.23, P < .001), and
smoking upon awaking (OR = 1.15, CI = 1.07 - 1.25, P < .001).
Since the two dependence items were highly correlated (r1028

= .770, P < .001), we included only the item that asked about
smoking upon awaking with the other two variables in a
multivariate logistic regression which essentially confirmed the
univariate results just described.

Pharmacotherapy Use and Smoking Cessation
Univariate logistic regression revealed that the sum of
pharmacotherapy products reported at 3 months used was
unrelated to smoking cessation at 3 months (OR = 1.07, CI =
.89 - 1.27, P = .475), but the dichotomous measure of any
pharmacotherapy product use at 3 months was related to
3-month smoking cessation (OR = 1.42, CI = 1.04 - 1.93, P =
.027). A similar pattern emerged when we considered smoking
cessation at 6 months: the sum of pharmacotherapy products
reported at 3 months was not related to 6-month smoking
cessation (OR = 0.94, CI = .81 - 1.21, P = .944), but the
dichotomous measure of any pharmacotherapy product use at
3 months was unrelated to 6-month smoking cessation (OR =
1.41, CI = .99 - 2.01, P = .059).

Discussion

Strengths & Limitations
Strengths of the current research include the successful use of
online marketing strategies to recruit a large sample of 2318
participants and our use of a RCT methodology. Limitations
include noteworthy participant attrition—an outcome that has
been reported in other Web-based tobacco cessation studies
[1,20]. Another possible limitation is the large proportion of
women participants: 70.5% (1634/2318) of the full randomized
sample in the SHIP RCT and 71.6% (736/1028) of the
participants completing the 3-month assessment. Results from
the current study indicated that a significantly greater proportion
of women than men reported that they used non-assigned
treatments. However, gender did not influence the positive
relation we found between using non-assigned Web programs
and smoking cessation outcomes. Future research is needed to

explore in more detail the role of gender on the prevalence and
helpfulness of using non-assigned treatments.

Additional debriefing questions were not included in the
assessment that could have helped to illuminate reasons for
using non-assigned treatments. For example, questions could
have probed participants’attitudes about, and reasons for, using
other smoking cessation programs, and the extent that they
thought non-assigned treatments were helpful and personally
relevant. It would be interesting to know whether study
participants felt that outside programs were relatively more or
less helpful than the treatment methods that were assigned. In
addition, we could have asked more specifically about the timing
of when participants used non-assigned treatments.

Conclusions
The incidence of using non-assigned treatments is quite difficult
to gauge given that most publications fail to report upon this
phenomenon. An exception is Strecher and colleagues [16] who
reported that 32.6% (461/1415) of participants in a Web-based
smoking cessation trial reportedly used non-assigned smoking
cessation programs or aids during the treatment and follow-up
period. The use of non-assigned treatments will probably be
related to the extent to which treatment options are
well-publicized, thought to be effective, and readily available
to use. In our study, the number of pharmacotherapy products
used was equivalent in the two conditions, even though this use
was explicitly emphasized in QSN and purposefully ignored in
the Active Lives control. The observed high levels of
pharmacotherapy in our control condition is consistent with
population data showing that 32.2% of 29,537 US smokers
surveyed indicated that they used medication to help them try
to quit smoking in the past year [21].

The phenomenon of using non-assigned treatments may be
particularly likely among participants of Web-based RCTs who
demonstrated their Web foraging skills [22] when they were
recruited online. Finding other credible and attractive online
behavior-change resources and programs requires minimal work
and effort. The use of non-assigned treatments may also be more
likely during extended follow-up periods, when participants
who have been unsuccessful in changing their behavior, but
who remain motivated, may decide against waiting to complete
a final follow-up assessment before they begin to explore new
treatment options.

The frequency and timing of asking participants about their use
of non-assigned treatments deserves careful consideration.
Because of the substantial attrition found in many Web-based
intervention trials [1], it would be helpful to ask participants
about non-assigned treatment use in early assessments. This
would make it possible to obtain data from more participants,
and it could permit analysis of the possible role of non-assigned
treatment use on attrition. Asking about non-assigned treatment
use on multiple occasions during follow-up would permit a test
of whether non-assigned treatment use mediated treatment
outcomes. However, questioning participants about their use of
non-assigned treatments could also have the significant—and
potentially undesirable—reactive effect of encouraging
participants to engage in non-assigned treatment use. We
recommend that Web-based interventions should routinely
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debrief participants about their use of non-assigned treatments
as part of the final follow-up assessment. Asking at earlier points
in the assessment phase warrants careful scrutiny to determine
the extent to which such questioning might be reactive.

It is impractical to require Web-based RCT participants to
refrain from using alternative treatment programs or to avoid
treatment-seeking from other sources. We recommend that the
use of non-assigned treatments should not be grounds for
participant exclusion from Web-based behavior change
interventions. Instead, Web-based interventions should be
evaluated as being part of a larger fabric of ongoing self-help
and personal improvement programs that people engage in to
accomplish important personal behavioral changes. Before they
become study participants—and possibly during the time that
they are study participants—individuals are likely to be seeking
out available resources, including those readily available on the
Internet, some of which they may use in making a serious

attempt to change their behavior, as in trying to quit smoking
[4,5]. Only through asking participants about non-assigned
treatments they may have used and/or treatments they may have
sought (eg, [6,23]) will it be possible to determine whether such
activities might have a positive effect on achieving goals (as in
the use of other Web-based smoking cessation programs) or
have a more negative relation with outcome (as in the use of
pamphlets/books in the current study).

Research may show that it is beneficial to encourage participants
to use other treatment resources to complement what they learn
about in the behavior change program presented in their RCT.
However, engaging in multiple concurrent treatments—some
of which might be contradictory—could be counterproductive
[1]. A caution about not trying to do too much at one time seems
prudent until research highlights beneficial combinations of
treatments and/or it identifies treatment combinations that are
contraindicated.
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Abstract

Background: The Internet, created and maintained in part by third-party apomediation, has become a dynamic resource for
living with a chronic disease. Modern management of type 1 diabetes requires continuous support and problem-based learning,
but few pediatric clinics offer Web 2.0 resources to patients as part of routine diabetes care.

Objectives: To explore pediatric practitioners’ attitudes towards the introduction of a local Web portal for providing young
type 1 diabetes patients with interactive pedagogic devices, social networking tools, and locally produced self-care and treatment
information. Opportunities and barriers related to the introduction of such systems into clinical practice were sought.

Methods: Twenty clinicians (seven doctors, nine nurses, two dieticians, and two social welfare officers) from two pediatric
diabetes teams participated in the user-centered design of a local Web 2.0 portal. After completion of the design, individual
semi-structured interviews were performed and data were analyzed using phenomenological methods.

Results: The practitioners reported a range of positive attitudes towards the introduction of a local Web 2.0 portal to their
clinical practice. Most interviewees were satisfied with how the portal turned out, and a sense of community emerged during the
design process and development of the portal’s contents. A complementary role was suggested for the portal within the context
of health practice culture, where patients and their parents would be able to learn about the disease before, between, and after
scheduled contacts with their health care team. Although some professionals expected that email communication with patients
and online patient information would save time during routine care, others emphasized the importance of also maintaining
face-to-face communication. Online peer-to-peer communication was regarded as a valuable function; however, most clinicians
did not expect that the portal would be used extensively for social networking amongst their patients. There were no major
differences in attitudes between different professions or clinics, but some differences appeared in relation to work tasks.

Conclusions: Experienced clinical practitioners working in diabetes teams exhibited positive attitudes towards a Web 2.0 portal
tailored for young patients with type 1 diabetes and their parents. The portal included provision of third-party information, as
well as practical and social means of support. The practitioners’ early and active participation provides a possible explanation
for these positive attitudes. The findings encourage close collaboration with all user groups when implementing Web 2.0 systems
for the care of young patients with chronic diseases, particularly type 1 diabetes. The study also highlights the need for efforts to
educate clinical practitioners in the use of Web publishing, social networking, and other Web 2.0 resources. Investigations of
attitudes towards implementing similar systems in the care of adults with chronic diseases are warranted.

(J Med Internet Res 2009;11(2):e12)   doi:10.2196/jmir.1152
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Introduction

For individuals with a chronic health problem, the Internet has
evolved from being a source for medical information retrieval
(Web 1.0) to being a dynamic resource for living with a chronic
disease, one that is created and maintained in part by third-party
apomediation (Web 2.0) [1-3]. The broadened scope of
information in the Web 2.0 context has been followed by a
parallel evolution of information practices (eg, the introduction
of new types of quality criteria for evaluating the presentation
and trustworthiness of medical advice) [4]. In many respects,
the concurrent development of medical information on the
Internet towards both openness and control reflects the present
transformation of health services organizations, where quality
surveillance has become more and more important, generating
increased participation, collaboration, and inter-organizational
networking [5,6].

The Web 2.0 and open health service organization perspectives
are equally applicable to the modern management of type 1
diabetes, since both possess a common denominator of focus
on continuous support and problem-based learning [7,8]. For
many patients, adolescence is a period during which diabetes
care constitutes a more or less daily struggle with undesirable
blood glucose levels and the risk of complications [9,10].
Long-term evaluations of diabetes treatment programs
emphasize the importance of metabolic control [7,11,12].
Finding the means to educate and support young patients and
their families is therefore of the utmost importance. Recent
research focusing on patient views suggests that pediatric
diabetes care needs improvement regarding patient information
and access to care [13]. Previous studies indicate that successful
use of interactive telecare and Internet-based methods may
increase access to health services, enhance patient education,
and improve the quality of diabetes care [14,15]. Internet-based
interventions have been reported to influence diabetic patients’
health care utilization, behavior, attitudes, knowledge, skills,
and to some extent even metabolic control [16-18].

The benefits of electronic communication used by patients with
diabetes, their relatives/caregivers, and health professionals
were recently reviewed [19]. Although such methods show
promise regarding improved diabetes care, few significant
long-term effects on main outcomes could be found.
Nevertheless, patients with poor metabolic control, greater use
of health care services, higher motivation, and/or less experience
with diabetes treatment benefited more. A few studies even
demonstrated improved quality of life, although in most studies
there was little focus on the patient perspective.

In light of these findings, it could be questioned why there are
only a few Web 2.0 systems in routine clinical use in diabetes
care [2,19-25]. At least three reasons can be identified. The first
is that the process of system introduction requires active
contributions from clinical professionals with experience from
the present care process in order for them to play an optimal
role in the improvement of care. However, most health care

professionals have had little computer training in either their
basic education or their professional life [26]. A second
explanation is that, while young patients may already be sharing
personal health information online, few health professionals are
presently familiar with the rapidly emerging social networking
tools on the Internet. A third reason is that when patients access
information by themselves, some practitioners may experience
this as a source of irritation [27]. Accordingly, a need for close
collaboration between health care professionals and system
developers has been increasingly pointed out [25]. In particular,
the significance of practitioners’ attitudes towards computer
use in nursing and in patient education has been emphasized
[28,29]. Indeed, the integration of Web 2.0 resources into routine
care may require iterative inclusion of the perspectives of both
health professionals and patients [21]. This paper reports views
and voices from a sample of experienced care providers in two
Swedish units for pediatric diabetes care.

The specific aim of the study is to explore health care
practitioners’ attitudes towards the introduction of a local Web
2.0 system tailored to young type 1 diabetes patients and their
parents, and to seek opportunities and barriers related to
introduction of such systems into clinical practice.

Methods

Process of Care
In Sweden, all children and adolescents with diabetes are treated
by hospital-based pediatric diabetes teams consisting of nurses,
nurse specialists, physicians, dieticians, social welfare officers,
and/or clinical psychologists [30]. Clinicians meet their young
patients and their parents at the onset of the disease when the
patients are hospitalized, and continue to work with them as
outpatients for many years. The process of care and the treatment
policy have been described elsewhere [7,13,30]. Participants in
the present study comprised two such diabetes teams at pediatric
clinics situated in south-eastern Sweden which treat geographic
populations of approximately 200 and 250 patients, respectively,
below the age of 19 years.

Web 2.0 Portal
During the spring of 2006, the research group and the two
participating diabetes teams launched an Internet portal with
specific diabetes-related information and social networking
functions for patients and parents (Figure 1). Social networking
functions provided laypersons with the possibility of being
guided to information by apomediaries (other users on the site),
which meant that the role of staff members who acted as
intermediaries between users and information became less
involved [6]. Thus, the content was designed for use by children,
parents, and clinicians who belonged to the local patient
community of the two hospitals. It included some 200 Web
pages of text, education videos, and online simulation software
described elsewhere [21,31]. The portal also provided general
information about the diabetes teams and their services, as well
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as a messaging service for medical prescription renewal, appointments, and open questions.

Figure 1. Screenshot of the portal displaying links for specific diabetes information (left); local diabetes team services, news, and personalized
information (right); pedagogic devices and social networking functions (top)

Before launch, the portal gradually developed from a design
model to the Web 2.0 prototype piloted in 2005 [32]. Thus, the
user-centered design process for the portal and its contents
included iterative sessions conducted over a long period of time
with patients and parents, as well as the diabetes teams involved
[21,32]. Specific diabetes-related information on 13 main topics,
divided into 99 subtopics/Web pages, was written by an author
group consisting of a nurse, a physician, and a dietician. Each
section was revised by other multi-professional groups, signed
by the professionals involved, and edited in a Web publishing
system. In addition, each group of professionals summarized
important basic information in plain speech and included their
photo presentations, contact information, etc. Thus, all members
of both diabetes teams participated in developing the content.

Study Population and Methods
Through participation in previous user meetings, elaboration
work, and individual test use, the interviewees had been
informed about the design and functions of the portal. The
present study was conducted as a baseline measure before the
clinicians started using the portal in their routine practice. The
interviewees (with one exception) had not met any patients or
parents whom they knew had used the portal.

Considering the explorative aim of the study, we used an
inductive approach to construct an interview guide with
questions we believed would provide information concerning
the research issues. The guide asked questions about general
attitudes towards using information technology in health care,
related computer skills and use of computer aids at work,

perceived possibilities and motivation to participate in the
elaboration of the portal, and expected consequences for
clinicians and patients, both pro and con.

Of the 23 active members of the two diabetes teams, 20 were
interviewed, including seven doctors, eight nurse specialists in
diabetes, one nurse, two dieticians, and two social welfare
officers. Two members of the research group and one person
who did not agree to the interview were excluded. The
interviewees had been working at the clinic for eight years on
average (ranging from 1-24 years), and the majority were
female. After participants gave their informed verbal consent,
audio-recorded qualitative telephone interviews were conducted
in August and September 2006. The interviews were
semi-structured. The interviewees could raise issues themselves,
and they were given time to develop answers in response to
their interviewer. Follow-up questions were asked in an attempt
to receive more in-depth answers. On average the interviews
lasted for 30 minutes.

Analysis
We analyzed the interviewees’ experiences within the context
of culture using a recent form of phenomenology developed in
American nursing studies [33]. The interviewer, a sociologist
with experience in interviewing health care staff but none
working in health care, analyzed the data. She did not start
studying the use of information technology (IT) in patient care
until the analysis had been completed. The other members of
the author group were two physicians/researchers and one
nurse/PhD student. This group had extensive experience in
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clinical diabetes care, clinical research, and medical informatics.
They commented on the results in discussions that took place
during the analysis process. As one researcher conducted the
analysis, quotations from the interviewees’ statements were
used throughout the process to facilitate validation of the
findings by the other members of the research group.

In order to structure the data, the tapes were transcribed
verbatim. The interviewer read the transcriptions while listening
to the audio-recorded interviews and made a few corrections.
Throughout the analysis, each of the staff categories, namely
doctors, nurses, dieticians, and social welfare workers, was
considered separately. First, the interviewer broadly categorized
the issues that were discussed, which to a large extent comprised
the research questions. Next, she coded all text in the categories
line by line according to substantive content [34], and the codes
were kept within their context. The codes were collected into
themes which had emerged from the interviews, and these
themes constitute the different sections in the results. Writing
started early, using the first categorization for a horizontal
analysis of the different themes in all interviews from the same
staff category [35]. The line-by-line coding was intended as
support for interpreting the meaning of the different comments.

Results

All interviewees reported previous computer and Internet use
at home and at work. In most cases, the attitude toward extended
use of computers was positive. Problems were attributed to
becoming familiar with the portal, implying that interviewees
thought they needed to learn more about the workings of the
portal. No major differences in attitudes towards using
computers, the Internet, or a Web 2.0 portal were found between
the different staff categories or clinics, although some
differences were observed concerning obstacles to, and
opportunities for, using the portal as a means of support in their
work. All interviewees participated in the collection of
information materials for the portal, including the development
of texts and the review of texts written by others. Limited time,
lack of skills in Web design, and insufficient information about
the writing process were reasons why some interviewees
expressed dissatisfaction with their contributions. The
respondents participated in accordance with their skills, and no
one reported that the work overwhelmed them. Most
interviewees were satisfied with the way the portal turned out,
and one interviewee said, “I don’t think we’ve ever done things
this way and I think it was really nice that so many could be
involved in it”.

Thus, despite different experiences with the writing process, a
sense of community was reported after working with the site.
Moreover, the clinicians were confident that the portal’s use in
diabetes care would extend beyond the clinics, in addition to
being a part of the internal routine of the clinics. Interestingly,
most interviewees reported being prepared to keep working on
the development of the portal and expected to maintain an active
role, as expressed by the following participant:

Well, if it’s something we’re going to work with in
the future, then of course I want to be involved and

participate in it, of course, but ... in some way or
another ... so that it seems practical to me too.

Expectations of Web 2.0 Portal Use in Diabetes
Families
Expectations varied regarding the impact a Web 2.0 portal would
have on the everyday lives of patients and their families. Several
interviewees offered optimistic comments:

I think it will probably be of great importance to
patients to be able to gain access to information so
easily .... And anyway, most children and adolescents
are familiar with the Internet today ....

Others were less hopeful concerning the use of Web 2.0 services.
One reason for this was that parents and adolescents were
presumed to have different needs, and it might therefore be
difficult to design the portal so that it would appeal to all users.
Another perceived risk was that only those who were already
well informed would use the portal. In accordance with the low
expectations of some of the interviewees, others felt that those
who were not very interested in Web services in the first place
would not become more interested just because of the
introduction of new media. One interviewee said, “Many of our
patients aren’t very interested in reading at all ... and then when
this reluctance is combined with something new, well I don’t
know, it’s a problem”.

Speculating on the prospects for success of the Web 2.0 portal,
clinicians were of the opinion that simply providing information
on a website might not be enough to enable all patients or their
families to integrate the information available there and increase
their self-efficacy. One interviewee explained it this way:

And I think there are so many different factors that
make it possible for a person to take in information,
and I mean ... how the person feels and what things
are like in the family, and how easy it is for the person
to understand and, well, there’s a lot contributing to
what support the person has from those around him.

Accordingly, peer-to-peer communication online was
specifically noted as being a key function of the portal, since
contact between peer families could facilitate living with
diabetes, as was suggested by one interviewee who commented
that, “Maybe they ... will receive good suggestions from other
patients, if they have an opportunity to discuss it”.

A few interviewees emphasized the importance of maintaining
some professional control over the site in order to reduce the
risk of communicating harmful advice or passing along incorrect
references concerning the management of diabetes. One
interviewee expressed concern over the risk of young people
revealing too much personal information about themselves and
then regretting it later.

Despite the proposed benefits, most interviewees did not expect
that the portal would initially be used very much for peer-to-peer
contact. Some interviewees thought that social networking
functions would probably be most appreciated by the parents
of young children with problems, since they were expected to
require more support. Others thought that adolescents would
be the most frequent users, since they are the group most
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familiar with the media. One interviewee said that, “A young
person may have a lot of questions he might not want to talk
about with either his parents or the diabetes nurse, but he may
be willing to talk with a friend who’s in the same situation”.

However, some interviewees thought that teenagers would ask
for the ability to make peer-to-peer contact and then decide
against doing so:

But even when you arrange something, they don’t
always come anyway .... You have to catch
adolescents on the run in some way.

A common idea which emerged from the interviews was that
access to a properly updated portal might encourage some
patients to take an active role in learning more about their
disease by searching for news and extending their search to
other websites. One person said, “It can be a way to get
information about things a person doesn’t get around to asking
the doctor about, and I think that can be good”.

Another view expressed in the interviews was that, during
face-to-face interaction and telephone contact with team
members, patients received more complete information, since
they could ask questions and receive their answers directly.
Team members also provided information the patient did not
ask for, and they took different circumstances into consideration.
“You can hear how they feel from their voices and the like,”
one interviewee said. Thus, direct contact helped staff to provide
personalized advice that was adapted to the receiver’s needs at
a particular point in time. A possible outcome of this is
expressed in the following: “My idea would be maybe to add
more information-based questions on this site [the portal] and
answer questions about treatment over the telephone”.

Different complementary ways of providing information are
described below:

They can read and take in information, and they can
get it when they want it and at the pace they want,
and if they wonder about something more, they can
supplement that information by calling or asking
questions at their next visit here. I think that’s good.

Most interviewees presumed that all families had a computer
and Internet access, and that it was natural for families to get
and provide information about diabetes online. However, one
interviewee stressed the following:

This can’t be the only method available ... so that if
you need to get information, you have to do it yourself,
and you have to do it on the Internet, period.

If everyone does not have access to the information, the portal
is not a common source of information, and if the portal should
become the primary source of information, this might have
negative consequences for those without Internet access.

Other reasons for caution that were mentioned by interviewees
were the risk that patients would find information that frightened
rather than motivated them; that they would develop false hopes
about their chances of getting rid of their disease; or that some
parents might “escape” into technical information on the Internet
when they could not bear the fact that their child had a serious
disease. Another risk identified was that patients could believe

they were so well informed by the portal that they would not
keep appointments with the diabetes team, or they would try
their own treatment and fail.

Use in Clinical Diabetes Team Practice
According to most of the interviewees, one important function
of the Web 2.0 portal was that it facilitated closer interaction
between diabetes teams and families. In particular, it was
expected that patients having long-term experience with diabetes
would be more comfortable asking certain questions via the
Internet and that the portal could even stimulate families to
contact team members. According to the following interviewees:

If you feel uncertain and don’t even want to call and
make contact to find out what a staff member can do
to help, then you can log on to this site so that you
can get information you may need. At the very least,
you can make contact.

It’s not only the case that there’s a child that has
diabetes. There’s a mother and a father who have
jobs and take part in leisure-time activities, and
maybe there are siblings. They have a very full
schedule. They might not be able to reach us during
the day when we’re here, but when they come home
in the evening and things have calmed down, maybe
they can send a message or a question, or maybe say
that they need some [diabetes] device.

However, several interviewees also pointed out that it was
unclear whether current legislation permitted email contact with
patients, while others were uncertain about this but expected
email communication to be safe. One interviewee stated, “I can
do my banking online, so I certainly should be allowed to
communicate with patients.

Other expected benefits of the portal were more traditional Web
1.0 functions (ie, providing information). Newly updated
diabetes information would be available to families at any time
(eg, when something unexpected happened or whenever
information was needed during the regular three-month period
between visits). Options for repeating information received in
person at the clinic, as well as for updating old information,
were also mentioned. For instance, children with early onset
diabetes need to learn about their disease while growing up in
order to become independent, since when they are young, their
parents have more knowledge about the disease. The
interviewees also emphasized, however, that the purpose of
Web information was not to have families take on the
responsibility of obtaining all information by themselves.

Since the information on the portal available from each
respective diabetes team was identical to information provided
at the clinic, it was described as “familiar”. Several interviewees
expressed that a locally shared source of reliable information,
such as references to verified websites, would be a great support
to their work with patients, assuming that it was regularly
updated. It could also be used by new team members or other
staff, as commented on in the following: “I think this is a
function the portal could provide to make it easier for those who
don’t work much with diabetes. That function would be to
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provide advice that doesn’t deviate too much from what they
receive from the diabetes team”.

Conformity of information could create a sense of security for
families and also for relatives, friends, and school staff who
want information. It was also thought that better informed
patients would interact more often by asking more questions
that would stimulate clinicians to keep up to date with news
about diabetes care. Supplying patients with information about
the responsibilities of the clinic was perceived as a challenge
to the diabetes team: “For us it can also be a way to be a little
more on the ball because it’s out there in public view”.

Another expected benefit of the Web 2.0 portal was its use in
support of routine clinical checkups. The portal was described
as a means of achieving a more informative and effective clinical
encounter, which touches on the topic of time. Lack of time and
how to deal with this problem was an issue often raised during
the interviews. Several interviewees expected the portal to save
time in the execution of some routine tasks and when providing
general information. A few interviewees related the following:

I thought it sounded good because it could supplement
what we don’t have time for during visits to the clinic
.... instead of having to call ....

Most interviewees thought that extended use of email would
save time and increase flexibility. Since patients need to be able
to talk with a health care worker in acute situations, email was
not perceived to be the best option in every situation. In addition,
one interviewee stated that he did not want to be unexpectedly
overwhelmed by email:

I want to know when my contact with patients will
take place as I would if, for example, I had fixed email
hours. Currently, we have fixed telephone times.

Discussion

Main Findings
We found that pediatric practitioners reported a range of positive
attitudes towards the introduction of a local Web 2.0 portal for
young diabetes patients in their clinical practices. This is in
contrast to attitudes of “resistant compliance” to computers in
routine work reported in some other settings [28,36]. The
findings are particularly interesting in light of the fact that the
practitioners reported having been unfamiliar with Web 2.0
technology before the study and that all the legal aspects of
Web 2.0 use at the clinics had not been settled (eg, the legal
aspect of email communication with patients).

As diabetes treatment largely consists of daily self-care,
enhanced patient education and support remain essential to
pediatric practitioners’ efforts to improve quality of care
[8,13,30,31]. Thus, one explanation for their positive outlook
is probably the interviewees’ early participation in a
collaborative design process. Their multi-professional
development of information also seemed to ensure that a unified
message about the treatment policy was provided by all members
of the care team. Although some practitioners felt constrained
by limited time and a lack of skills in Web design and
publishing, participation may have produced a reciprocal

learning process and a sense of community with respect to the
portal. It may be that this approach led to a willingness to
integrate the portal into routine care, as well as to engage in
further developmental work. Our findings highlight the need
for general efforts to enhance the education of clinical
practitioners and others involved in the management of
childhood chronic diseases regarding the use of Web publishing,
social networking, and other Web 2.0 resources [26].

Constructive attitudes could also be attributed to the fact that a
local Web 2.0 portal was perceived as potentially beneficial for
both patients and staff. Other studies have indicated that two
significant outcomes of using a Web 2.0 portal in routine care
are the empowerment of patients and facilitation of work due
to time-saving, simplified routines [37,38]. Confidentiality and
patient integrity were also generally perceived to be managed
satisfactorily by the system. Some practitioners suggested that
patient trust could be enhanced by making certain that
information supplied by the portal matched the information
provided during personal visits to the clinic. It was furthermore
inferred that the presence of local diabetes team members
increased a patient’s sense of security and stimulated greater
interest in the portal. Quality and trust issues regarding online
health resources have been the focus of much discussion [39].
In a chronic disease setting, it could be that a balance between
information supplied during a personal meeting and information
acquired via a local Web 2.0 portal may result in the
optimization of efficiency, quality, and trust.

Practitioners expressed an open attitude and positive
expectations towards the idea of more informed patients and
parents, as well as the support of apomediation in online peer
networks. However, they also expressed doubt concerning the
progress and actual use of this section of the portal. Internet
support groups have, however, reportedly improved parents’
relationships with their children with special needs [40]. In
addition, results from studies of diabetes-related Internet support
groups seem encouraging, but few population studies have been
conducted [41]. As of today, few real-world diabetes teams
offer their patients online networking systems.

With regards to the issue of control, practitioners seemed to
accept the loss of direct control over information when patients
began to inform themselves by using apomediators online.
Modern diabetes care involves teamwork which aims at
developing empowered and well-informed patients. Participation
in, openness to, and problem-based learning about the discipline
of self-care have been regarded for many years as essential
elements of pediatric diabetes care [8,30,31]. If social
networking functions are actively used by families, one
consequence might be their increased control over online
information, since it is derived from peers in the community
who have experienced similar treatment. Moreover, patients
using the portal could be expected to benefit from increased
knowledge about when to contact their diabetes team, when to
seek information, and what to seek at any particular point in
time.

Because it is difficult to design a website that will attract patients
and parents with different proficiency and preferences, some
interviewees feared that the site might be used primarily by
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those who were already well informed. This perceived risk
seemed to stimulate the clinicians desire to “keep the site alive”,
and they expected that this would result in new work tasks (eg,
to add news and updates from the local practitioners).
Importantly, some pointed out that the portal cannot replace
personal contact. They emphasized that individualized telephone
contact or face-to-face interaction, particularly in emotionally
difficult situations and when complex issues are involved, will
remain necessary. Finally, another source of anticipated loss of
control was that, with the clinicians’ work routines available
online, patients could more efficiently question the clinicians’
planning of services.

This study has some important limitations that need to be taken
into account when interpreting the results. The study does not
provide information about the attitudes of care teams, other than
those involved during the design process. It is not possible,
based on the data, to predict if the specific functions of the Web
2.0 portal will produce benefits during routine use, even though
the practitioners in this study thought that the disadvantages, if
any, would be outweighed by the advantages. In addition,
because the study was performed using qualitative methods for
data collection and analysis, it is not possible to quantify the
attitudes observed. For instance, both generally positive attitudes
and attitudes which expressed some doubt regarding the support
of apomediation were recorded, but this study cannot quantify
the proportions of these views. A strict, independent
categorization of data by a second researcher might have further
strengthened the validity of the results.

For future research, larger studies are warranted which would
take into account the views of practitioners, as well as diabetes
patients and their families, on the routine use of Web 2.0 portals,
and such studies should include the collection of both qualitative

and quantitative data. Investigation of attitudes towards
implementing similar systems in the care of adults with chronic
diseases are needed as well. Little is known regarding predictors
for success (eg, comparisons with respect to benefits and pitfalls
between patient-driven, peer-to-peer online networks and
organization-driven networks monitored by professional
“experts” have yet to be carried out). As every patient
community has its own characteristics and needs, there is
probably no such thing as a “one size fits all” model. Finally,
the extent to which increasingly well-informed patients might
stimulate creative dialogues remains to be explored, whether
these take place between patients and care teams or within care
teams themselves, with the aim of attaining coherent views and
increased quality of care [13].

Conclusion
We found a range of positive attitudes towards the introduction
of a local Web 2.0 portal and perceived benefits for patients of
experienced clinical practitioners working with young diabetes
patients. These findings contrast with previous reports and may
hypothetically be associated with the early and active
involvement of clinicians and their patients in the development
work.

The implications of the results for future implementation of
Web 2.0 systems in health care include the need for education
of clinical practitioners in the use of Web 2.0 and the
understanding that collaboration with all user groups is
beneficial for developing the site. The findings are encouraging
for the development and implementation of Web 2.0 resources
as part of the care of young patients with chronic diseases, in
particular those suffering from type 1 diabetes. There might
also be important implications for the care of adult patients with
diabetes and for other diagnosis groups as well.
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Abstract

Background: Adult women living in rural areas have high rates of obesity. Although rural populations have been deemed hard
to reach, Internet-based programming is becoming a viable strategy as rural Internet access increases. However, when people are
able to get online, they may not find information designed for them and their needs, especially harder to reach populations. This
results in a “content gap” for many users.

Objective: User-centered design is a methodology that can be used to create appropriate online materials. This research was
conducted to apply a user-centered approach to the design and development of a health promotion website for low-income mothers
living in rural Maryland.

Methods: Three iterative rounds of concept testing were conducted to (1) identify the name and content needs of the site and
assess concerns about registering on a health-related website; (2) determine the tone and look of the website and confirm content
and functionality; and (3) determine usability and acceptability. The first two rounds involved focus group and small group
discussions, and the third round involved usability testing with individual women as they used the prototype system.

Results: The formative research revealed that women with limited incomes were enthusiastic about a website providing nutrition
and physical activity information targeted to their incomes and tailored to their personal goals and needs. Other priority content
areas identified were budgeting, local resources and information, and content that could be used with their children. Women were
able to use the prototype system effectively.

Conclusions: This research demonstrated that user-centered design strategies can help close the “content gap” for at-risk
audiences.

(J Med Internet Res 2009;11(2):e21)   doi:10.2196/jmir.1148

KEYWORDS

Qualitative research; website design; rural health; nutrition management; exercise; obesity

J Med Internet Res 2009 | vol. 11 | iss. 2 |e21 | p.108http://www.jmir.org/2009/2/e21/
(page number not for citation purposes)

Atkinson et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

mailto:atkinson@umd.edu
http://dx.doi.org/10.2196/jmir.1148
http://www.w3.org/Style/XSL
http://www.renderx.com/


Introduction

Obesity is a national priority health issue [1], and the problem
is particularly severe among rural populations, with the highest
rate of obesity in adult women living in rural areas [2]. People
living in rural areas experience several nutrition-related health
disparities, including heart disease and diabetes [3].
Compounding this situation is the high rate of poverty among
rural residents [4]. Rural populations have been deemed hard
to reach with general communication methods [5] and with
technology-based media [6].

More recently, Internet-based programming has been used to
reach difficult-to-reach populations, including those in rural
areas [7]. The purpose of this study was to conduct formative
research to design and develop an Internet-based health
education intervention promoting nutrition and physical activity
among rural mothers with limited resources using an iterative
user-centered approach.

Internet Access
In the past, rural populations have been shown to have lower
rates of Internet use [8]. Recently, however, rural populations
have had rates of Internet use similar to those of people living
in other geographic locations [9]. Concerns have shifted to focus
on whether rural Internet users will be susceptible to a new
access barrier, having low-speed, dial-up connections rather
than broadband [9]. Despite this concern, the rate of broadband
adoption among rural Americans has been increasing. Between
2007 and 2008, broadband rates increased from 31% to 38%,
an increase of 23% in one year [10].

Rural populations have different barriers to access than the
general public. The main reason people in the general public
do not go online is lack of interest [9], but most rural,
limited-income mothers who were not yet online intended to
use the Internet in the future [11]. The main barrier preventing
use has been the expense of the hardware and software.

Rural populations have similar reasons as others for wanting to
use the Internet, including searching for health information.
Among Internet users in 2006, four out of five adults reported
using the Internet to locate health information [12]. A recent
study with rural, limited-income mothers (n = 146) also found
that a large majority of those who used the Internet (86%)
reported searching for medical information online, and two
thirds reported viewing health-related websites [11]. Similarly,
people living in rural areas have demonstrated no differences
in their online searches for Medicaid and Medicare compared
to people living in urban areas [14].

Content Divide
Access to the Internet is only part of the digital divide. Once
individuals get online, information and tools they want and need
may not be available [13]. More than 50 million Americans
cannot find or use needed online materials and services [13].
Even if materials are available, they are often complex and
require advanced literacy skills [15]. This “content gap” leaves
the promise of the Internet unfulfilled for many, including those
with low incomes, low literacy, limited English, and disabilities
[13]. This gap affects online health information and tools, which

have been found to have, on average, a tenth grade reading level
[16]. Therefore, recommendations have been made to improve
the reach of health websites by working to meet the needs of
underserved populations [13].

User-Centered Design
Given increases in access and high rates of interest in Internet
use in general and for health promotion specifically,
technology-based interventions offer a potential means to reach
rural populations [11]. With proper design and dissemination,
eHealth programs could be a critical tool in the elimination of
health disparities [16]. An important methodology to create
appropriate online content is user-centered design [17]. In
user-centered design, the target audience is involved in all stages
of the development process in order to create a website that best
meets users’ needs [17]. According to the evidence-based
guidelines, “The current research suggests that the best way to
begin the construction of a Web site is to have many different
people propose design solutions (i.e., parallel design), and then
to follow up using an iterative design approach” [17].

Some of the more promising Internet-based interventions include
tailored communication, which is a strategy that can improve
the relevance and appeal of health messages [18]. However,
tailored communication is based on demographic and other
personal information provided by the individual. Technology
has been implicated in various privacy issues because of its role
in facilitating the gathering, aggregating, and disseminating of
information [19]. The development of Internet-delivered
interventions must therefore assess the audience’s concerns
about trust and privacy [15,20]. Most Internet users (84%) are
concerned about others gaining access to their personal
information, and about half (54%) are concerned about getting
online medical information from unqualified sources [20].
Despite these concerns, over half (54%) have given personal
information so that they can use a specific website, and another
tenth report that they would provide personal information under
certain circumstances [20]. Privacy may be less of a concern
for those individuals who are actively engaged in seeking and
sharing health information [21]. When asked the three most
important ways that digital communication has changed how
they share or receive health information, health-engaged
individuals identified having access to more up-to-date health
information (42%), access to new information (40%), and more
immediate access to information (38%); however, only 10%
felt that digital health communication made them more
concerned about the privacy of their health information [21].
Understanding the kinds of information people would share is
important in the development of a website providing tailored
health information.

Purpose
The purpose of this study was to conduct three rounds of a
user-centered design process to guide the development of a
website to support and extend the goals of the Food Stamp
Nutrition Education Program (FSNEP) in Maryland. The priority
audience of this online program was mothers with limited
incomes living in the state’s rural counties because of their key
role in guiding nutrition and health choices for their families.
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The iterative process was designed to answer the following
research questions:

• Round 1: (1) How acceptable is the idea of the proposed
website to the priority population? (2) What are the
preferences for the proposed website name and content?
(3) How will limited-income mothers react to the idea of
providing information about themselves during registration
and log-in procedures proposed for the website?

• Round 2: (1) What design components will be most
appealing and understandable? (2) What content and
features would the priority audience want and expect in a
website about nutrition, physical activity, and food
budgeting?

• Round 3: (1) How acceptable is the prototype website? (2)
Is the prototype website easy to navigate and use?

Methods

Sample
The priority population for the concept testing was
limited-income adult females (age 18 or older and having an
income < 185% of the federal poverty level) living in five
counties in Maryland. Another selection criterion was having
at least one child enrolled in school (preschool to eighth grade)
in order to obtain feedback on making health choices in the
context of a family. If potential participants were not currently
receiving food stamps, eligibility for the concept and message
testing was based on household income and household size.

Recruitment
Recruitment was conducted using multiple methods. Flyers
were posted in key locations and distributed by community
service providers (eg, Department of Social Services personnel,
extension educators) to their eligible clients. In the second round,
faith-based leaders also assisted in distributing flyers. Updated
lists of food stamp recipients were obtained from the Maryland
Department of Human Resources to recruit persons directly via
telephone. Reminder calls were made to registered participants
prior to the focus groups and interviews in an effort to increase
attendance. In the first two rounds, a free meal was offered as
an incentive. No incentives were offered in the third round;
however, the participants in one county were given the
opportunity to sign up for free Internet accounts, which may
have provided some incentive.

Instrumentation
The focus groups and interviews were conducted with structured
guides that built upon the findings of each previous round as
the intervention was drafted and developed. See Table 1 for the
topics and questions covered in the three rounds. Building upon
the needs assessment findings of the previous year, the main
purposes of the first round were to test the overall concept of
the website, its name, and the idea of having people register.
Based on these findings, three conceptual designs and a draft
content outline were developed, and the interview guide was
developed to be consistent with the designs and content. In the
second round, participants were asked to evaluate the potential
designs for the home page, identify which design they preferred,
and recommend what content areas the site should include.
Based on the second round, a functional prototype was
developed with the recommended subsections and draft content
pages.

In the third round of testing, individual interviews and usability
testing protocols were used to assess acceptability and ease of
use. The interviewee was asked to explore the website using a
mouse as an interviewer observed and asked questions about
the website. The interview began with general questions about
the home page and purpose of the site. Next, home page features
were described and pointed out to the interviewee, who was
then asked to choose which features to look at in greater detail.
Allowing the user to click on the features by order of interest
allowed us to assess which features were the most interesting
and compelling while getting more specific information about
each feature. We also observed how well users were able to
navigate back and forth between the features and the home page.
This strategy was also used to explore the secondary
pages—Feed Your Mind, Cooking Class, Stay Connected,
Activities—in that a brief tour was given, then the user was able
to pick which pages to visit and explore while answering
questions about each. The ability to navigate between secondary
content areas and their features was also observed to determine
how well users could find information within the program. The
interview ended with overall questions about website
acceptability and suggestions for how to improve it.

The interview guides were developed with input from the
Maryland Cooperative Extension. All three protocols were
submitted to the Institutional Review Board at the University
of Maryland and received approval prior to the initiation of each
phase of the study.
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Table 1. User-centered research questions by round of research process

Illustrative QuestionsSectionRound

Who [here] has ever used the Internet?

We want to create a website for low-income families with information to address food and physical
activity needs.

Reaction to mock website (see Figure 1) What are your feelings and thoughts about this idea?

IntroductionRound 1

What are your ideas about what to name a website with this kind of information?

If you wanted to find information about healthy eating or how to exercise for yourself or for your
kids, what phrase or words would you enter into the computer?

Reactions to four draft concepts

Input on Name

Has anyone [here] ever been on a website and had to create a log-in name and password?

How would you feel about having to type in your name and password into a website each time
you use it?

How would you feel about registering on a website so you could get information on your specific
interests and needs?

What kind of personal information would you be most/least comfortable sharing when registering
on a website?

Reactions to 27 types of information

Input on Registering

How many people here have ever used the Internet?

What are some of your favorite websites? What do you like about these sites? Dislike?

IntroductionRound 2

Show three different examples of the website, one at a time (see Appendix 1) What is the first thing
that strikes your eye about this website? What do you like/dislike about this website?

Is there anything confusing about this website?

Who do you think this website is for?

What do you think about the design of this website?

How could we improve this website?

Reactions to Three Draft Websites

When you hear the name of this area, what is the first thing that comes to your mind?

What kind of information would you expect to see here?

If you visited this menu, which of these choices interest you the most/least?

Overall, which one of these areas would interest you most/least?

Reactions to Proposed Content:
• Reading Room
• Cooking Class
• Community Center
• Tool Box

Have you used the Internet before?IntroductionRound 3

Show the home page of the website. What do you think the purpose of the website is?

What is your reaction to how it looks?

Responding to Pilot Website
Home Page

Provide brief tour of weekly poll, tip of the day, suggestion box, and ask the coach.

Which of these do you want to look at first?

How well do you think this section accomplishes its purpose? Do you like or dislike it? Why?

Repeat with other three home page items in order of interest.How could it be improved?

Responding to Home Page Fea-
tures

Provide them with a brief tour/overview of each area (Feed Your Mind, Cooking Class, Stay
Connected, Activities). Which of these do you want to look at first?

What do you think of this section?

Do you like or dislike it? Why?

How could it be improved?

Repeat with other three content areas in order of interest.

Responding to Content

What did you like about this website? What was your favorite part?

What did you dislike about this website?

Is there anything confusing about this website?

How could we improve this website?

Would you recommend the website to others?

General Website Review
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Data Collection

Round 1
Focus groups (n = 5) were held in five counties in February and
March 2004. Groups ranged in size from 1-9, for a total of 28
participants. A trained moderator led all focus groups, which
lasted approximately 90 minutes and were audiotaped; a second
staff member took notes.

Round 2
Round 2 focus groups (n = 3) were held in May and June 2004
in three counties that would be piloting the website. Due to low
recruitment rates in one county, three individual interviews were
also conducted at an adult literacy program center in addition
to the focus group. There were 4-5 participants in each group
and three interviews, for a total of 16 participants. A moderator
and note taker conducted the 90-minute groups, which were
also audiotaped.

Round 3
Individual interviews were conducted in each of the three
intervention counties. Researchers staffed several common areas
where low-income mothers frequented, for approximately 7
hours at a time. These included sites such as an adult learning
center and residential community center. Participants were asked
to attend at a time that was convenient for them for a period of

approximately 30-45 minutes. A trained moderator led all eight
interviews, and, when possible, a second staff member took
notes on a structured participant observation review form to
capture both comments and actions as the individual moved
through the pilot website.

Data Analysis
Data from the focus groups and interviews were analyzed using
note-based analysis. This technique involves analyzing the notes
taken during the sessions and any summary notes made by the
moderator and note-takers immediately after the session, with
the audiotapes used as needed for verification of findings [22].
The notes were analyzed to identify key issues and common
themes by question and by area of the website. A grid was
constructed to provide an overview summarizing the content
of the discussions. Multiple reviewers (n = 3) were used to
verify the emergent themes and issues.

Results

Round 1: Reaction to Proposed Intervention, Names,
and Registration
When asked whether they had ever used the Internet, 22 of 28
participants reported that they were either current or past Internet
users. When presented with a mock home page with proposed
website content (Figure 1), overall reactions were positive.

Figure 1. Mock website home page
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Participants were interested in the website, especially the
“community space” area that would allow them to access local
information about their communities. Participants also expressed
interest in content related to food budgeting, or “smart
shopping,” and nutrition and physical activity information
related to their children. They wanted content tailored to
limited-income families that would take their monetary resources
into account when providing budgeting information and recipe
ideas. They provided several suggestions for topics to include
in the website:

• Nutrition: How to pack a healthy meal; Cooking for picky
eaters; Nutritional values of different foods; Interactive
activities and tools (ie, nutrition assessments); Meal
planning, budgeting, shopping on a budget, coupons

• Physical Activity: How to track exercise levels for kids and
adults; Ideas for staying active, particularly in-home
exercise options; Ways to stay motivated for exercise;
Cooking; Weekly recipes that use low-cost, healthy
ingredients; Ways to use different kinds of foods in recipes;
Nutrition facts in recipes

• Content for Children: Healthy snack ideas for children;
Cooking with children; How to deal with childhood obesity;
Age-specific information about helping children be active;
Printable coloring pages and age-specific games

• Local Resources: Message boards for community
groups/events; Nutrition resources that provide low-cost
food items; Low-cost recreational options, especially during
the cold seasons

Participants were asked to react to four potential website names.
The names were ranked in the following order: (1) Eat Smart,
Be Fit; (2) Families Fit for Life; (3) HealthPath – The Path to

Healthy Living; and (4) Healthy Community, Healthy Family,
Healthy Me. The vast majority preferred the name “Eat Smart,
Be Fit,” describing it as “catchy” and “straight to the point.”
This name would give the user a good sense of what would be
presented on the website and would appeal to families,
particularly women and children, and to people who wanted to
diet, eat healthfully, or exercise. Those who disliked it felt that
the name was not representative of all the information on the
website. The other names were less preferable because they did
not give the user a clear, comprehensive idea of what the website
was about. The last two suggested names listed above were
considered long, confusing, and hard to remember.

With respect to registration, most participants had previously
logged in to websites and were familiar with this practice.
Remembering names and passwords was considered difficult
for some participants. Some were concerned about the security
of personal information entered during the log-in procedure.
Others were not concerned, finding the process of logging in
to a website to be routine and enjoying the personalized content
they received. They preferred not to have to do it each time they
accessed a website.

Each group was presented with 27 different types of information
that could be gathered in a registration process. Groups were
willing to provide information about health, nutrition, and
physical activity goals and practices in order to get tailored
advice. However, several items were considered sensitive:
personal contact information (address, phone, email), household
information (number of children in household, number of adults
in household, income), personal health information (health
problems, weight), and demographics (employment status,
education level, food stamp status). See Table 2 with findings
by topic.
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Table 2. Comfort with giving personal information during website registration

Unfavorable

Findings

Favorable FindingsProportion Comfort-
able

Log-In Item

Don’t want to give last nameUsed to giving this information out4/5First/last name

4/5Gender

Acceptable if site is secure2/5Street address

5/5Zip code

Make optional5/5Telephone number

Make optionalInterested in receiving a newsletter4/5Email address

Use age ranges5/5Age

Too personal3/5Number of children in household

3/5Number of adults in household

5/5Topics of interest

Some uncomfortable4/5Health status

5/5Health goals

Should not ask about sensitive health
problems

4/5Personal health problems

5/5Family health problems

5/5Eating habits

5/5Food buying habits

5/5Food budgeting habits

5/5Exercise habits

Unnecessary4/5Computer habits

Too personal4/5Internet habits

Make optional4/5Height

SensitiveUse weight ranges2/5Weight

Make optionalUse categories; kind of personal but okay3/5Employment status

Unnecessary, make optional4/5Education level

Not relevantUse ranges4/5Household income

Unnecessary, determine from income
and household size

4/5Food stamp status

5/5How heard about website

Round 2: Design and Content Preferences
When presented with three different websites (see Multimedia
Appendix), participants identified what they liked and disliked
about each. With respect to graphics and pictures, participants
recommended that photographs include people representing a
mix of ethnic backgrounds, body types, and ages. People should
be shown in active poses and wearing comfortable, but not
sloppy, exercise clothes. They also liked graphics that helped
explain website content. In particular, they liked the graphic on
the first website that depicted a large family having a barbecue.
“Everybody can join in,” one person said. Others noted that the
children in the picture were “probably talking about food” and
that the picture showed children “being taught what’s good for
them and what’s not.” The first website also used vegetables to

create graphics in the header, and they appreciated how this
linked the site to nutrition.

Participants liked the layout of the second website, saying that
having the links divided by boxes made it easier to see what
was on the page and where to click. All favored the idea of
having drop-down menus rather than menus that required them
to click to the next page before being able to view the submenus.
They also expressed interest in the use of colorful graphics for
website links. The third website was considered inappropriate
and boring, mainly for its photo (“looks like a homeowner’s
page”) and color scheme. The prominent display of the acronym
FSNEP (Food Stamp Nutrition Education Program) was
confusing because most participants were unfamiliar with it.
Finally, the menu buttons on this website design were unclear.
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Participants were asked to respond to the individual menu items
and related content, and they appeared somewhat confused
regarding the names of the menu options. They recommended
changing the names of several menus to promote both clarity
and interest among users. Participants preferred names that were
“fun and catchy,” that were inclusive of many users, and that
would help the user anticipate the content.

The proposed content areas were received positively (Table 3).
Participants seemed most interested in ensuring that content

would appeal to a broad audience, including children.
Participants offered suggestions for content, focusing on
materials that could be used to ease a mother’s daily tasks, such
as planning meals on a budget. They wanted access to
information on how to make healthier meals and be more active.
Both information and interactive tools were of interest to the
priority audience to help them accomplish these goals. They
also stated an interest in local resources that could help them
save money on food and provide low-cost exercise options.

Table 3. Reactions to and recommended new content for website sections during Round 2 focus groups and interviews

Recommendations for New ContentReactionsSection of Web-
site

Planning meals and menus; How to get kids to eat nutritiously;
Eating on a budget; Assistance with counting calories; Ways
to exercise and stay active; Links to other websites

Expected material pertaining to nutrition and exercise; Concerned
about the amount of reading that might be involved; Wanted a
name that was fun and catchy

Reading Room

Healthy recipes; Cooking with children; Menus for children;
Proper kitchen skills; Low-fat cooking techniques

Was the area of greatest interest; Thought this section would be
of interest to children; Thought people who do not like to cook
would not be interested

Cooking Class

Local activities and events; Grocery specials; Community
centers; Recreational facilities; Access to legal and medical
advice

Expected information about activities in the community; Confused
initially about what kind of information the “Ask the Expert”
feature would provide

Community Cen-
ter

Exercise and activity logs; Food journal and calorie counter;
Quizzes

Thought the name made the purpose of the section unclear; Ex-
pected to find information to help them use the website; Over-
weight people less interested in using a body mass index (BMI)
calculator

Tool Box

Participants were next asked to review sample messages
representing website content to assess their appropriateness.
These messages were previously determined through readability
testing to be at a sixth grade or lower reading level. Participants
were asked to use their own words to describe the meaning of
the paragraph and what they learned from it. They were able to
read and understand these messages with relative ease, and they
were enthusiastic about the content they reviewed. As a result,
we concluded that a sixth grade or lower reading level was
appropriate.

Round 3: Acceptability and Ease of Use
Two of the eight participants in Round 3 had no Internet
experience; however, even these respondents required very little
direction on how to use a mouse and navigate the pages. When
asked their impression of the intended purpose of the website,
participants thought the purpose was to promote healthier eating
and cooking habits, an interest in one’s health, and spending
their food stamps or money wisely on products that would
further a healthier lifestyle. They also felt that the site was trying
to get people to engage in physical activity. They thought the

pictures suggested a family-oriented site, promoting togetherness
and healthy eating habits.

Participants liked the visual appearance of the home page and
found it “eye catching,” colorful, and easy to use and understand.
Suggestions for improving the home page included posting
photos of diverse family configurations, including single-parent
families, and people exercising and grocery shopping. Also,
several participants felt that more colors and graphics should
be added.

Next, participants reviewed and reacted to the prototype content
and materials in each section (see Table 4 for their specific
suggestions). Among the home page features, half the
participants selected to view the tip of the day first; the “Ask
the Coach” feature ranked second in interest. In terms of the
content areas, users appeared most interested in areas that related
to raising children and cooking with children. They were
interested in the interactive features so that they could be more
proactive in terms of meal planning, accessing local resources,
and getting motivated to manage their weight. Of least interest
were the suggestion box feature on the home page and the
section on food safety in the cooking area.
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Table 4. Suggestions for improvement of website sections/features during Round 3 interviews

Suggestions for ImprovementSection/Feature

Add brighter pictures and color to the background.

Add humor to the content.

Highlight key information into bullets, so text is less dense.

Increase font size to make it easier to read.

Simplify text, or provide access to a dictionary of terms.

Make links more prominent.

Provide more content targeted toward children.

General Website

Content Areas

Provide sample meals plans and meal planner tools.Planning Meals

Add information on the food groups and recommended amounts.

Provide food budgeting recommendations and worksheets.

Eating on a Budget

Add topics (eg, staying fit and eating right during and after pregnancy).

Include links to local parks and recreation areas.

Raising Healthy Kids

Add information on importance of using paper versus cloth towels.

Provide information on the health effects of food additives.

Keeping Food Safe

Remove the section on canning.Keep It in Season

Add more information on healthy cooking.

Provide nutrition information for people with illnesses (eg, diabetes).

Healthy Cooking

Provide lunch and recipe ideas for kids.

Provide brown bag lunch ideas that won’t spoil.

Cooking with Kids

Interactive Features

Place in the box a link to related information about the tip.

Provide ideas on implementing the tip in the context of a busy lifestyle.

Tip of the Day

Be clear that users can ask questions.

Provide background information on “coaches.”

Give time estimate for posting answers.

Provide more visual aids, graphics next to questions and answers.

Ask the Coach

Give instructions for expanding events on the calendar into full view.

Provide wider range and greater number of events.

Create a form letting community members post events on the website.

Community Events

Provide recipes that can be used to shop for food items.

Provide information on how to select foods at the grocery store.

Create a grocery list builder or printable form to plan grocery lists.

Create a shopping game.

Grocery Specials

Rename the food resources section to clarify the content found there.

Add resources (eg, free/low-cost exercise classes, community pools).

Community Directory

Stress the importance of checking with a physician before exercising.

Provide field for recording specific upper and lower body exercises.

List options for types of exercise.

Give guidelines for weekly exercise and exercise intensity.

Create online logging so that you don’t have to print out a log.

My Activity Log

Provide daily caloric, fat, fiber, etc. guidelines.

Provide information on servings (serving size, number of servings).

Provide information on the importance of eating regular meals.

My Food Log

Include a timeline/calendar function to plan health behavior changes.My Pledge

Use a more appealing graphic than a bean for the game, such as apples.

Provide feedback telling the person how well they did at the game.

Bean Game
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When asked to identify their favorite areas, participants
generally selected the interactive components, such as Time
Management, Ask the Coach, and the Activity and Food Logs.
A few participants preferred the content areas, including Staying
Active, Cooking Class, and Feed Your Mind. When asked what
they disliked, participants identified specific components, such
as individual graphics and tips, rather than large sections or
areas of the website. For example, one person wanted to change
the bean graphic to an apple graphic in the bean game because
people might not like to eat beans. Another person recommended
removing information on canning.

Overall, participants felt that the website would be helpful to
them, they would like using it, and they would recommend it
to others. Many wanted more information on the website that
could be used with children, and several wanted to see a specific
children’s area.

While reviewing the website, users were asked to comment on
how easy the website was to use. In particular, participants noted
that the menu system was easy to navigate. Other website
features on the home page, the Suggestion Box and Ask the
Coach, were found to be easy to use. Some participants offered
specific suggestions to help improve user interaction with the
site (see Table 3). Some participants stated that they were visual
learners and preferred more graphics to text. These participants
felt too much reading was required and would have preferred
more activities. Many participants thought the font size
throughout the site was too small to read comfortably. They
also suggested reducing the density of the text on some pages
and using more bulleted text to make the content easier to read.

Discussion

The concept development process enabled the project to evolve
through iterative review and comment by the intended end users.
The discussion describes how the findings from each round
built upon each other and previous research.

Round 1: Proposed Website
The first series of focus groups allowed us to gain insight into
the experiences of limited-income women in using the Internet
and provided significant direction related to website naming
and content development. Most importantly, participants’ strong
and enthusiastic interest in the project confirmed that the idea
of the proposed website was acceptable to and welcomed by
limited-income women.

The name “Eat Smart, Be Fit” was favored by an overwhelming
majority and was therefore selected as the brand name for the
website and related project materials. Participants also liked the
idea of receiving practical suggestions about food and fitness
that were consistent with their income and location of residence.
This finding is consistent with previous research [23] that found
that people with limited incomes living in rural communities
want practical local information, such as neighborhood events
and local service agencies. Information that would allow them
to better care for their children also resonated with the
participants.

Similar to previous research [20], this study found that
participants would provide certain personal information during
a website registration process—such as health, nutrition, and
physical activity goals and practices—in order to receive tailored
advice. While some were willing to provide sensitive
information, they wanted these types of questions to be optional
rather than required. Because the participants had concerns that
some items were irrelevant or unnecessary, any information
requested in a registration procedure should also be justified,
and an explanation about the purpose of gathering this
information should be provided to potential registrants.

Round 2: Concept Testing
The second round of testing revealed that the content,
organization, and overall design, or “look and feel,” of the
website strongly influenced whether users liked the website or
not. Graphical images that supported the content and images
that featured people who looked like them and their families
resonated better with participants. They wanted a colorful
website with graphics of diverse families engaging in physical
activity or preparing and/or consuming healthy foods. This
finding enabled the website design to be focused in a way to
better convey the intended messages, and it was consistent with
the usability guideline to use images that work for the users
rather than the designers [17].

Round 2 also built upon the findings of the first round by
confirming that the content chosen for further development was
of interest: healthy meals for the family, eating on a budget,
and local resources. However, it also demonstrated that the
content needed to be adjusted to better fit the audience’s needs
and expectations, such as changing menu labels to be more
appealing and understandable. This finding supported the
usability guideline to “Use headings that are unique from one
another and conceptually related to the content they describe”
[17].

Providing information alone was not appealing to these
participants, and they reacted negatively to parts of the site that
were too wordy or formal. This finding suggested that the
content and features should focus on priority messages and tools
rather than be exhaustive and overly detailed. Participants
wanted both informational and interactive content that offered
practical suggestions for improving nutrition, physical activity,
and shopping and budgeting and that provided local community
information. Providing practical information and information
at a basic literacy level is consistent with research by the
Children’s Partnership on the preferences of low-income and
underserved populations [23].

Round 3: Usability Testing
This round of testing provided feedback regarding the overall
appropriateness, appeal, and ease of use of the draft website.
Participants were generally very receptive to the website and
its components. Users related strongly to nutrition and food
budgeting areas, frequently disclosing personal stories related
to their own nutritional and shopping practices. They continued
to voice a strong interest in having content for children.

Overall, users stated that materials were easy to use and
understand, even those with little or no computer experience.
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Participants provided suggestions to improve usability through
simple formatting changes. They preferred the site to have
limited text, larger font, and bulleted text to highlight key ideas.
Participants wanted graphics to support content in order to
improve understanding. Finally, some of the novice users
requested adding user prompts and instructions to navigate links
and menus on the pages. Overall, the participants’
recommendations directly support those provided by the 2006
US Department of Health and Human Services guidelines for
improving health literacy [24].

With these usability test findings, the website needed only a
few adjustments to the content and format. The website was
then launched in the target communities within 6 weeks of
completing the formative research process.

Limitations
This paper presents an observation of attitudes, stated behaviors,
preferences, and comments of the participating members of
each group. Given our use of qualitative methods, statistical
inference and generalization are not possible. Participants reflect
a convenience sample of low-income mothers living in rural
Maryland who volunteered for the study. Those who were most
interested in issues related to nutrition, physical activity, or food
budgeting, as well as those with computer/Internet skills may
have been more likely to participate. Consequently, the study
may be limited by self-selection bias.

Another limitation was the study’s focus on development of an
Internet-based application rather than other technology-based
applications that may be accessible to our target population.
Taking into account the spectrum of access options now
available may have enabled us to reach them in new and
potentially more effective ways.

Lessons Learned
As many researchers have found, recruiting rural populations
can be difficult. Several different recruitment strategies were
utilized in the current study. We found that recruitment through
local community service providers was the most effective and
efficient method. Recruitment was harder for the last two rounds,
perhaps due to timing (ie, being conducted at the beginning and
the end of the summer), weather, and minimal incentives.

We also attempted to over-recruit for each focus group.
Although reminder calls were made, no-show rates and
cancellations were high even among confirmed participants. A
shift from scheduled focus groups to drop-in clinics to increase
the flexibility of the time frame for participation did not improve
participation rates.

Future data gathering efforts should use a variety of methods
to promote participation, including varying locations of
interview sites, offering varied incentive options, and enlisting
the support of trusted service providers. Conducting intercept
interviews in the local food stamp office or area frequented by
the priority population may be an alternative strategy to test.

Conclusions
This iterative formative research process illustrated the
importance of participatory research. By the time we completed
the third round of this research, we had greater confidence in
our ability to meet the priority population’s needs and
expectations because of their ongoing involvement. Participants
had strong and clear opinions about what content to include and
how to present it in order to make it easier to understand and
access. Their recommendations were consistent with published
guidelines on how to present materials to improve health
literacy.

The research also highlighted the importance of adding new
content and features on a regular basis as participants were not
interested in a static site. Previous research has indicated that
static sites may be a reason for drop-off in health website usage
[16]. Keeping the website populated with new content would
require continued formative research and usability testing, and
we planned to conduct further usability testing after the initial
implementation of the website.

This research has shown that despite barriers to technology use,
low-income mothers were excited and interested in online
materials designed for their needs. Addressing the needs of the
“information and technology have-nots” is critical because they
have the most to gain from access to appropriate materials. The
challenge is to find out what works for our priority populations
by moving from researcher-centric development to user-centered
methods.
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Abstract

Background: Consumer-centered health information systems that address problems related to fragmented health records and
disengaged and disempowered patients are needed, as are information systems that support public health monitoring and research.
Personally controlled health records (PCHRs) represent one response to these needs. PCHRs are a special class of personal health
records (PHRs) distinguished by the extent to which users control record access and contents. Recently launched PCHR platforms
include Google Health, Microsoft’s HealthVault, and the Dossia platform, based on Indivo.

Objective: To understand the acceptability, early impacts, policy, and design requirements of PCHRs in a community-based
setting.

Methods: Observational and narrative data relating to acceptability, adoption, and use of a personally controlled health record
were collected and analyzed within a formative evaluation of a PCHR demonstration. Subjects were affiliates of a managed care
organization run by an urban university in the northeastern United States. Data were collected using focus groups, semi-structured
individual interviews, and content review of email communications. Subjects included: n = 20 administrators, clinicians, and
institutional stakeholders who participated in pre-deployment group or individual interviews; n = 52 community members who
participated in usability testing and/or pre-deployment piloting; and n = 250 subjects who participated in the full demonstration
of which n = 81 initiated email communications to troubleshoot problems or provide feedback. All data were formatted as narrative
text and coded thematically by two independent analysts using a shared rubric of a priori defined major codes. Sub-themes were
identified by analysts using an iterative inductive process. Themes were reviewed within and across research activities (ie, focus
group, usability testing, email content review) and triangulated to identify patterns.

Results: Low levels of familiarity with PCHRs were found as were high expectations for capabilities of nascent systems.
Perceived value for PCHRs was highest around abilities to co-locate, view, update, and share health information with providers.
Expectations were lowest for opportunities to participate in research. Early adopters perceived that PCHR benefits outweighed
perceived risks, including those related to inadvertent or intentional information disclosure. Barriers and facilitators at institutional,
interpersonal, and individual levels were identified. Endorsement of a dynamic platform model PCHR was evidenced by preferences
for embedded searching, linking, and messaging capabilities in PCHRs; by high expectations for within-system tailored
communications; and by expectation of linkages between self-report and clinical data.

Conclusions: Low levels of awareness/preparedness and high expectations for PCHRs exist as a potentially problematic pairing.
Educational and technical assistance for lay users and providers are critical to meet challenges related to: access to PCHRs,
especially among older cohorts; workflow demands and resistance to change among providers; inadequate health and technology
literacy; clarification of boundaries and responsibility for ensuring accuracy and integrity of health information across distributed
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data systems; and understanding confidentiality and privacy risks. Continued demonstration and evaluation of PCHRs is essential
to advancing their use.

(J Med Internet Res 2009;11(2):e14)   doi:10.2196/jmir.1187

KEYWORDS

Medical records; medical records systems, computerized; personally controlled health records (PCHR); personal health records;
electronic health record; human factors; research design; user-centered design; public health informatics

Introduction

A personal health record (PHR) is a digital Web-based collection
of a patient’s medical history in which copies of medical records,
reports about diagnosed medical conditions, medications, vital
signs, immunizations, laboratory results, and personal
characteristics like age and weight are stored [1]. PHRs have
been much discussed over the past few years, and considerable
activity concerning them is occurring in health information
technology, policy, and market sectors. In recent years, three
personally controlled health record (PCHR) platforms have
launched: Google Health, Microsoft’s HealthVault, and the
Dossia consortium of large employers (including Walmart, Intel,
and AT&T) which has a platform based on our open source
Indivo PCHR. The PCHRs are a special class of PHRs
distinguished by the extent to which users control record access
and contents [2]. User control over these functions is governed
by subscription and access control mechanisms and annotation
capabilities within the record system [3]. It is generally assumed
that increasing individuals’ abilities to view and share their
medical histories or clinical decision support messages,
including from distributed information sources, multiple care
sites, and time periods, will result in better self-care preparation
and motivation, reductions in treatment and medication errors,
and improved health [2-7].

While anticipated benefits of PCHRs may eventually drive their
diffusion, the overall approach of a citizen- or patient-centered
health record system that interoperates with, but is not tethered
to, a provider system represents a fundamental change from
current approaches to health information management.
Transforming standard practice may be challenging for a myriad
of reasons [8]: low levels of health and technology literacy may
impede technology uptake and use [9,10], distrust of Web-based
health information systems [11], privacy concerns [12-14], and
inequalities in access to/accessibility of computerized health
information tools may slow adoption [15,16]. Adoption and use
may be negatively effected by fears of disrupted and altered
service relationships and pushback from providers. Rapid
technology development and potential for benefit from PCHRs
underscore the importance of understanding acceptability,
barriers, and facilitators to their use.

We conducted patient-centered research on beliefs and reactions
to the Indivo PCHR, a model PCHR deployed as part of a
federally funded technology demonstration. Indivo is an open
source PCHR platform that has served as the model for the
burgeoning PCHR movement [2,17]. In situ/in vivo experiences
and preferences for using PCHRs such as Indivo are important
additions to survey and opinion research about PHRs in general.
Indivo combines a Web-based health record with integrated

capabilities for running a survey tool and rules engine, decision
support and health messaging components, user-defined access
controls, and sharing and annotation capabilities [2,7]. We
deployed Indivo to a community of early PCHR adopters and
undertook a range of formative research efforts to learn more
about beliefs and behaviors governing PCHR use, stakeholder
and lay understanding of the technology, and reactions to the
system. Our primary aim was to learn more about the
acceptability of PCHRs using Indivo as a test case by describing
assumptions about the technology, as well as barriers and
facilitators to its adoption. Our secondary aim was to identify
design and policy issues germane to best practice technology
development for consideration prior to refining the system for
diffusion and evaluation.

Methods

Qualitative data about beliefs, attitudes, and preferences related
to the personally controlled health record system were collected
over a two-year period (May/June 2006 through April 2008).
Questions and observational assessments focused on identifying
assumptions, reactions, and preferences germane to the PCHR
technology, as well as barriers and facilitators to its use. All
study protocols were reviewed and approved by Institutional
Review Boards governing human subject research at both the
study site and Children’s Hospital Boston.

Setting
The study was sited in an urban area within the northeastern
region of the United States. The setting was a community-based,
university health maintenance organization, and the samples,
described below, were comprised of persons affiliated with the
site and setting.

Samples
A range of study participants was included in each of three
formative research activities: administrative, clinical, and public
health stakeholders (n ~ 20) from the study community
participated in focus group and one-to-one interviews.
Participants were adults, 35 - 60 years of age, with training in
medicine and/or health care administration. There were 12
usability testers and 40 pilot participants, all of whom
participated in observational assessments and usability and pilot
testing antecedent to the system’s demonstration deployment.
Testers included undergraduate, graduate, employee, and retiree
populations 25 - 65 years of age. Approximately 250 users 18
- 83 years of age (with an average age of 53) participated in the
demonstration study, from which 81 email communications to
study administrators were logged and their content analyzed.
All participants were English speakers, were volunteers, and
provided written informed consent and HIPAA authorization
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for sharing personal health information when piloting with live
records.

Analytic Approach
Narrative data were collected in three formats: (1) transcribed
audio-taped focus group interviews conducted with stakeholders
and pilot users; (2) written observational notes of usability
testing compiled by the study team; and (3) text communication
from email exchanges with demonstration participants.
Collection and analysis of data for each of these activities
involved the following specific activities.

We used a semi-structured protocol to collect focus group data.
Questions about health information management, Internet use,
and personally controlled health records were asked of early
adopters, including administrators and clinicians at the study
sites. Follow-up probes were used to elicit information about
attitudes, preferences, and reactions to the PCHR model. A
trained moderator and an observer facilitated group discussions,
and all data were transformed to narrative (transcript) notes for
analysis.

We used a formal usability testing protocol to observe
interactions with, and reactions to, the PCHR in a
semi-standardized fashion. The protocol involved engaging
testers in interactions with an advance (beta) version of the final
system configured as a live record. Each tester’s record was
populated with the test user’s actual medical record data with
individual consent and IRB approval. Testers completed specific
tasks presented to them in a checklist of test activities (eg,
review your laboratory data, add a “device” to your record in
the appropriate location). A range of activities was included in
the test, including registering, reviewing personal health
information, amending health information, identifying categories
of information (eg, laboratory results, problems, medications),
completing behavioral health surveys, and sharing health
information. Testers were observed by a trained team of
developers and the study principal investigator who took notes
about questions, failures, reactions, level of interest, and
engagement. Each observer was assigned 2 - 3 testers to follow
in a demonstration setting. Testers were asked to “talk aloud”
their thoughts and actions as they completed the various
team-specified functions. The objective was to learn more about
how they interacted with the system to solve problems and to
assess whether attempted actions matched expectations. At the
close of testing sessions, semi-structured discussions were held
to elicit feedback from testers. Notes made by observers were
compiled as memos in narrative form which were used to fine
tune the user interface and inform our understanding of reactions
to the technology and individual engagement with personal
health information.

We tracked all subject-initiated email communication with the
study team through the full pilot period of six months. Emails
were individually reviewed, redacted of identifying information,
organized, and analyzed for major and minor themes as
described above. Two independent, trained analysts reviewed
communications, independently coded them, and then reviewed
their summaries to arrive at a consensus. Narrative data were
summarized for this report.

For analysis of all narrative/text data, two analysts (ERW and
LK) worked independently with a shared rubric of major
thematic codes to describe the data. Major constructs were
operationally defined for thematic analysis as follows:
Awareness of PHRs/PCHRs was defined as familiarity with the
concept and/or practice of Web-based, patient-controlled health
record systems. PCHRs were distinguished from PHRs and
electronic medical records by the degree to which patients versus
providers have control over the system and its information
content. Privacy of personal health information was defined as
the ability of individuals to control access to their PCHR and
the security/integrity of health information [18,19]. Autonomy
was operationally defined as individual control over selection
and subscription to data sources; the ability to self-report or
update health information; authorization of access and sharing
permissions; and control over messaging. Additionally, several
pilot users were debriefed about the consent process, considered
a key component to the public face of the PCHR [20]. Analysts
read all narrative data independently to assign codes to text
fragments and develop subsidiary coding schemes. Coding
schemes and transcripts were worked iteratively and inductively
to refine them and achieve consensus. Data were triangulated
across the three assessment activities to build a comprehensive
picture of issues related to awareness, privacy, autonomy, and
barriers to/facilitators for acceptability and use.

Findings reflect triangulation of data collected at different
junctures over the formative evaluation and pilot period but do
not reflect a pre/post assessment of acceptability. We report on
experiences and perceptions common across multiple
respondents. Illustrative quotations are provided in table form
(with select exceptions where quotations are included in the
descriptive text) to describe prevailing norms and experiences.
Barriers and facilitators were identified by the study team, based
on close observation of the pilot system implementation in the
context of other formative data, and reflect the consensus of the
study team, drawing on a synthesis of stakeholder and user
reports and experiences generated from the data. Barriers and
facilitators are categorized as primarily societal, interpersonal,
or individual level factors. Practice recommendations for policy
and design are suggested in the discussion section and
summarized in a text box based on the pattern of observed
barriers and facilitators and formative findings.

Results

Findings which concern levels of awareness of PCHRs, privacy,
and autonomy, as well as variations by stakeholder group/role
or age group are summarized below and discussed (Table 1).

Awareness of PCHRs
Participants demonstrated low levels of awareness about
personal health record technologies including PCHRs. Prior to
the pilot deployment, none were using automated systems to
store or manage their own health information, and none had
heard about or followed public or professional discussions about
PCHRs. No age differences were evident in awareness about
PCHR technology in general. Variation in understanding about
subscription models to sources of personal health information
(PHI) may have been present. Younger individuals and students
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(ie, those in the 18 - 35 approximate age range) appeared more
familiar with the concept of subscribing to a data system;
however, few subjects appeared to have considered this model
for obtaining personal health information.

Overall, participants appeared to overestimate the extent to
which personal health information is available and flowing
electronically within provider systems. Many assumed that such
information flow already occurs or that it was inevitable in the
near future. Perceiving oneself as personally excluded from
electronic health information systems was common. Desire for
inclusion and control over PHI comprised a significant motivator
for system adoption/use. No differences in age were apparent
in these beliefs and perceptions.

Privacy
In general, we observed a moderate level of concern about
privacy characterized by a pragmatic technology-supporting
norm in which risks to privacy were considered unavoidable.
Several specific mechanisms by which privacy might be
threatened were identified, including: intentional identify theft,
disclosure and misuse of information by insurance companies,
accidental mix-up of records and their contents, mismatch of
medical records data with personal health records, and misuse
and inappropriate viewing, including “snooping” and attempts
by health professionals to track or follow-up on outcomes of
former patients and co-workers. Participants recognized the
potential that privacy could be breached and that such breaches
could result in serious harm. The most salient adverse outcomes
related to breach of privacy were threats posed to insurability
and/or denial of employment or care. Across all groups of
subjects, the possibility of an audit check appeared to be among
the most reassuring and accessible options for safeguarding
privacy and building confidence.

Perceived risks to privacy were offset by an understanding that
one’s privacy is risked in paper information exchange as well.
Concerns about inadvertent or intentional breach of privacy
were discounted by the high value placed on ready access to
health information, especially in emergency conditions.

Students and younger users (typically those under 50) may be
more sophisticated than older users about technological
strategies for ensuring privacy. They appeared familiar with a
range of technologies to improve privacy and security including
use of encryption, digital signatures, and certificates. Despite
their greater technological sophistication, younger users may
possess a limited understanding of harmful consequences of
sharing information and maintaining a lax privacy practice. In
focus groups, young adult subjects (18 - 35 years of age)
expressed widely varying opinions about whether it was safe
to share health information with persons who were not providers;
moreover, younger individuals appeared to be poorly informed
of, and to have a naïve appreciation for, potential risks to
insurability or employability related to disclosure of health
information/records and problems.

Older and retired participants perceived risks related to a breach
of privacy and reported they have “less to lose” than younger
and employed persons. Some participants expressed concern
about stigma or discrimination resulting from the release of

PHI. Risks from inadvertent release of infectious, mental health,
and chronic disease diagnoses were all recognized, with no clear
emphasis on one category of illness as being particularly
problematic. Participants, especially older ones, were worried
that information disclosure through a PCHR could impose an
emotional burden on family members.

Across age groups, many individuals assumed that sick
individuals would be acutely concerned about privacy risks and
less willing to participate in electronic information
exchange/data sharing than healthy individuals. The assumption
that sick persons are more concerned than healthy persons with
privacy was not borne out in preliminary findings. For some
users, chronic illness appeared to offset perceived risks
associated with information sharing and motivated demand for
accessible and transmissible information, as indicated by one
participant:

I would be very interested in having access to all my
records. I think this type of program will make my
life in particular a whole lot easier.

Within the pilot, concerns for privacy were rapidly overridden
by the need for help understanding technical or clinical issues.
Participants readily disclosed personal information about
diagnoses, conditions, and complications with project staff
through email communication in the context of verifying and
understanding information in their record:

Hello, I'd like some explanation of the health record
that has been posted on my indivo page. There are
things there I've never heard of, and important things
that aren't there. I don't know what anything means
.... Something says I was screened for malignant
cancer of the cervix. When? I don't remember
anything like that. And viral arthritis? When? What?
Please explain, please refer to me to someone who's
in charge.

Some participants shared nonclinical, identifying information,
including passwords, in email exchanges with project staff.
Actual privacy practices were different from espoused privacy
concerns for some participants, and substantial vulnerability to
privacy risks was observed.

Autonomy
Users expressed high value and interest in the concept of
autonomy and welcomed greater access and control of their
health information. While highly valued, autonomy was
perceived as a double-edged sword. Sticking points included
concerns about the locus of responsibility for maintaining the
accuracy and integrity of PHI. Users wanted assurances that
outdated or erroneous information that they identified and
amended in their personal health record would be updated in
subscription data sources. They were concerned about
ramifications of intentionally or inadvertently changing PCHR
contents and nervous about entering their own information using
the system’s tools for annotation. Discomfort among some users
with the idea of personal or patient annotation was echoed by
providers and health service administrators who framed this
concern in terms of quality of care, completeness of health
information, and risks for liability.
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While individual control over PHI was valued highly by
younger/student participants (18 - 35 years of age), substantial
variability was evident in opinions about the safety of granting
write access control over their records to any other person,
including for some, a primary care provider. Some viewed the
patient/record owner as the final arbiter of a record’s contents,
while others considered the primary care provider as the final
arbiter. The value older participants assigned to personal control
and autonomy, including as a source of accessible information
in emergency conditions, was mitigated by the concern that
their records could be inaccessible should they become impaired
due to illness or age if they did not arrange for access by
significant others or proxies.

Generally speaking, users placed a premium on the ability to
control access to their health information and, generally
speaking, favorably viewed options to control access to their
PHI and share their records with members of their family or
close social group (significant others, etc). Nevertheless, few
users formally shared their records in practice despite the ability
to do so; those that did used workarounds or informal—and

riskier—approaches to sharing, rather than the formal sharing
mechanism engineered within the system. The pilot system was
implemented with a model of strict individual autonomy. This
model was intentionally subverted by several users who shared
passwords and account information with family members to
advance caring relationships. Evidence of this turned up
throughout the pilot as sharing of email accounts and record
information, typically among older spouses as multiple email
communications illustrate (Table 1).

Strict user control of incoming and outgoing messages delivered
through the PCHR was viewed by many participants as an
essential ingredient of an autonomous system and a prerequisite
to sustained use. The ability to filter incoming messages by
content and frequency was highly valued. Such abilities may
be inconsistent with expectations of automatic tailoring of
messages to contents of records and prior health
communications. Vertical integration of systems such that
messages, alerts, and communications are wholly integrated
with user preferences represent design/implementation areas
for which tools and best practices may be needed.
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Table 1. Awareness, privacy, and autonomy factors bearing on acceptability of personally controlled health records

Illustrative quotationsAge/role patternFindingConstruct

Awareness

[Personal health] information is more and more on computers ... whether I
choose to interact with that doesn’t change the fact it’s online and everyone

All groupsAssumption that
health information is

Awareness of elec-
tronic medical
(health) records else is interacting with it ... the only choice I’m making is whether I interact

with it.
digital, ubiquitous,
accessible

The truth is that in terms of our access, we’re the only one’s that don’t have
it. In terms of my life all my information is electronic. We’re the only ones who
don’t have it: How crazy is that?

All groupsPerceived exclusion
of individual access
to electronic PHI

Access to electronic
health records, PHI

I think ten years from now we won’t even be discussing this, five years from
now ... it’ll be a done deal. Five years from now ...

All groupsNo prior use or famil-
iarity, intrigued and
assume PCHR will
advance quickly

Familiarity with pa-
tient-controlled
health record sys-
tems

Privacy

The systems will continue to do what they can to maintain [privacy] and the
reality of our world is that in some cases as we see in the papers all the time

Young adults naïve to
risks from sharing

Moderate concern,
pragmatic, technolo-
gy supporting norm

Ability of individu-
als to control access
to their PCHR and
the security/integrity

privacy will be breached. And that’s part of the reality of the world we live in
and continue to live in and the choice we make [to interact with technology
and use systems] has nothing to do with that.of health informa-

tion

Is there anyone who is going to be able to access that information who is going
to be damaging to me who is going to use that information in a bad way—an

Greater among em-
ployed

Concern for abuse of
information by insur-
er, employer

Perceived privacy
risks and threats

insurance company who can have access to the information anyway and always
have?

The thing I want to be hesitant with, it’s kind of a moral issue with a future
employer maybe, don’t want to see that I’ve been tested for diabetes and the
amount of family history of diabetes ... because they’re afraid that I night die
when I’m 30 or 40 and they might want to hire me forever ...

On the medical side, having information online, having it shared, I perceive
that as a personal benefit ... If I go to one physician/system then to another,

All groupsAssumption that
persons with health

that doctor can pull up my information ... I view that as a personal benefit andproblems more vul-
I want that for my own health. If I had a sensitive health issue or diagnosis, I
might view it differently ...

nerable, more con-
cerned

If I had a sensitive med problem might have more worry about [privacy breach,
sharing information] ...

I think you are more vulnerable with a paper record. I have seen more errors
with paper records, papers misfiled and you see that in a paper record. It’s

Greater among adminis-
trators and providers

Understanding that
other information
media (including pa-

Perceived qualifiers
of privacy risk

human error. It’s usually that the MRN is one digit off ... Is that not a breach
of confidentiality? Or, you take pieces of information and put them in an enve-
lope and send it to medical records. That’s not very secure if you ask me!

per records) have
risks

[It’s] to a consumer’s advantage to have that information shared by all your
providers and to be able to access it yourself to some extent.

All groupsPerceived personal
benefit of access to
health information

I think on the medical side, having the info online, having it networked with
the hospitals I go to, I perceive it as a personal benefit, I’m going to benefit.

But the thing is there’s an audit. On a paper [record], there is no audit.All groupsPremium value on
audit check

Safeguards against
risk

I can understand how it puts the patient in control of who sees his/her records,
but I want to understand that there is a clear and easy-to-use means of moni-
toring who has access at any given time and the patient has the ability to change
that permission at will.

Autonomy

I like the “out-of-the-box” concept of putting the patient in charge via their
own control of the records.

All groupsFavorable view of
autonomy

Control over sub-
scription, self-report-
ing, sharing, messag-
ing
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Illustrative quotationsAge/role patternFindingConstruct

You know I kind of think about this as ... when I have a mammogram or couple
months ago I had an MRI, I don’t want a report from the doctor that says “it’s
normal” I want “the report”. So what I have to do is I have to call, then I have
to fax them an okay, then they won’t fax it to me ... they have to mail it to me.
To me, it’s because I want it, it’s not their legal obligation to send me a copy
of that report. It’s their ethical and practice obligation to let me know the re-
sults. So I kind of think about this online, record online, it’s my record, it’s
nobody else’s record, if I want this [report] in it, it’s my choice. I might say
that I don’t want my neurologist or whatever to put anything in to it.

[W]hat becomes our responsibility here in terms of patient care? Let’s say
something goes really bad with a patient and it turns out that there’s a piece
of information in the PHR that if our clinician had had access to it or had been
looking closely at both records, the outcome could have been different ... [ad-
ministrator]

Shared by patient, ad-
ministrator, provider

Concern about quali-
ty, accuracy and lo-
cus of responsibility
for maintaining
record, workflow
impacts

If the patient has their own record, there is a lot of information they don’t un-
derstand, there could be a lot of phone calls to their provider to explain the
information that they don’t understand. And there will be a lot of phone calls
to their physician to explain. And we can’t fit in a visit [to the clinical calendar]
to explain ... [provider]

So as a provider, if I look at it, I have to look at it for what it is: the information
that’s in there is what the patient wants in there, and there may be other vari-
ables, that it’s not all there. [provider]

I have checked my record and the latest two years of immunizations are still
missing. There is a window where I can add them but that seems not to be in
the spirit of the system.  It would be better if such info were added by someone
authorized who has the correct data. [patient]

Apparently I cannot edit the medications in my record and there are errors.
I've added annotations, but either I should be able to edit the record, or there
should be some way for me to get corrections made. [patient]

[What kind of access would you give primary care provider?] Read, append,
not necessarily write, [primary care providers] don’t get to delete things…

Evident among young
adults/students

Uncertainty about
appropriate and safe
read/edit access
policies

It would be nice if the physician could delete [information] ... if you update
something.

You should have final say over what’s in your record ...

No one should be able to delete something in a record ...

... Finally, you will have to prepare for the final insult where someone capable
of using the system becomes incapacitated and the system still needs the records
even though the password and permission is locked in a non-responsive being
(accident trauma, Alzheimer disease, etc).

Evident among older
users and retirees

Concern about ag-
ing, illness and com-
petency to manage
records

Hi - I answered the Indivo Nov. 15 survey just now.  However, it came to our
Verizon email address instead of the email address that I use.  My name is
____, user name _____ and the email I use is __. The survey came to the email
address that (spouse) uses, and he was unable to log in using his user name
of _____.   We decided it was for me - do you have the correct email addresses
for each of us?

Evident among older
users

Subversion of strict
autonomy controls
by users in caring
social relationships

My wife's account and mine are overlapping and while she can access her site
with you, mine has her name and address listed for me. Is there a way of sepa-
rating them?

I would like to control this system so that I receive ONLY specific items [mes-
sages] related to my PERSONAL health specifics.

All groupsPreference for strict
personal control of
messaging

Barriers and Facilitators
Barriers and facilitators to adoption and use of the system were
identified at institutional, interpersonal, and individual levels

from across all formative data collected (Table 2). Several of
these barriers and facilitators were notable for their broad policy
and practice implications and are highlighted here.
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Uncertainty about locus and extent of responsibility for ensuring
PCHR accuracy given the distributed nature of subscription
data sources comprised a barrier to adoption across social levels.
Concern was expressed by administrators, clinicians, and
patients/individuals about potential liability and quality of care
risks associated with patient access to PHI through a clinically
disintermediated system that permits user annotation and
sharing. The potential for confusion and misalignment of
information systems resulting from diverging health information
in cases where users annotate or amend patient-reported
information in the PCHR was noted. The absence of a
mechanism for automatically feeding back annotations to
subscription data systems concerned stakeholders from all
groups. Concern over this issue may comprise an impediment
to adoption at institutional and individual levels.

In a similar fashion, uncertainty about responsibility for
clarifying the meaning and contents of records and concern
about time requirements to address patient questions affected
stakeholder buy-in and challenged norms for interpersonal
relationships between patients and providers. While observed
levels of problems were lower than anticipated, they were
exacerbated by gaps in health and technology literacy.
Older/retired persons in particular encountered technical barriers
around system access, underscoring the importance of clarifying
responsibility and resources for help. Lay and technical
vocabularies do not match, causing consternation among users
who see unfamiliar and/or frightening content in records.
Providers are not always well positioned or resourced to respond
to users’ questions.

Our PCHR system was available as part of an IRB reviewed
demonstration. A dearth of guidelines and precedents for
operating human subject research within a PCHR environment
posed barriers to implementation and required education of
IRBs and review panels. Research norms stipulating tight
investigator control of information are contradicted by PCHR
models of strict individual autonomy and control of information.
The tension between these models needs to be understood and
negotiated with IRBs to authorize research-based
implementations. We developed and used an automated
multistage consent process that included authorization for release
of health information as stipulated under the Health Insurance
Portability and Accountability Act [19] to alert and educate
users to the significance of PCHR-enabled health information
exchange. The multistage consent protocol was partitioned into:
a first screen that provided summative information about the
study and consent; a second screen that included the full consent
and HIPAA authorization; and a third screen with a
point-by-point affirmation of consent elements and electronic
signature. Despite perceiving that the multistage consent process
was arduous, users endorsed its length and the sequential
conditioning of information as, “telling me something serious

was happening” and “letting me know that you
[system/investigators] take this approach seriously”. IRB review
and a multistage consent process appeared to facilitate lay
participation and trust in our research demonstration.

Workflow planning and organizational will are required to
ensure appropriate effort is given to authenticating users. From
the perspective of institutional gatekeepers and stakeholders,
building an interoperable bridge with a vendor-based heath
information system to subscribe to EMR data required a modest
commitment of resources and had a minimal impact on
deployment/use. A modest burden was experienced around
authenticating participants/users and development to ensure
appropriate export of data from source EMRs to PCHRs.

On the other hand, close alignment of the system with trends
for consumer-centered health care and information systems
facilitated acceptability at the institutional level and primed
acceptance for the approach among some users [21]. The
perceived value of the system for advancing knowledge and
supporting care and the noncommercial nature of the project
facilitated buy-in and participation at institutional and individual
levels. The value of a patient reporting to a record prior to a
medical visit in order to support care and optimize time was
highly valued: institutions, patients, and providers all understand
time and attention limits around care visits. The potential value
of using a PCHR to support efficient use of a limited resource
facilitated acceptance. Institutional stakeholders and users
readily identified assets of the PCHR approach relative to
portals, especially with respect to the suitability of PCHRs for
maintaining life-long health information, traveling with
individuals as they leave care settings, and supporting “family”
records and socially embedded caring relationships.

Finally, the value of using the PCHR as a platform for increasing
health literacy and health engagement was evident in feedback
from participants provided during usability testing and
communications with the study team, and this may facilitate
future development. Users were keenly interested in having a
personally controlled health record and in the possibility of the
technology advancing toward a platform model that supported
multiple functions, including user interface functions that would
allow mouse-over explanations of medications, drill-down
capabilities to investigate treatments, definitions of medical
conditions, problems and treatment strategies, summaries of
research evidence, and even—among some testers—linkages
to research data. Similar interest was expressed in applications
supporting personalized feedback and contextualization of health
information, including support for individually reported
survey/annotations collected within the PCHR. Interest in these
functions was evident across user groups but was consistently
expressed by younger (primarily student) users and working
adults.
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Table 2. Barriers and facilitators to adoption and use of a personally controlled health record system

FacilitatorsBarriers

Societal level factors

Perceived alignment of PCHRs with norms, trends for consumer-cen-
tered health care and information systems

Poorly defined locus of responsibility for ensuring information accuracy, in-
tegrity

Institutional prioritization of HIT to advance health care and communi-
cations

Administrative concerns about liability risks if patient record more complete
than provider record

Stakeholder support for community participatory researchConcern about workflow impacts on IT and clinical staff

“Branding” of test system and study materials as originating from IRB
governed study conducted by a trusted nonprofit

Complications of interoperating with an evolving vendor-based EMR devel-
opment landscape

Stringent data security: storage behind firewalled, individual record
encryption, certificate authentication system

Absence of clear policy/practice supports guiding PCHR use including for
research and associated human subject guidelines

Lack of a private, unique identifier for patients

Interpersonal level factors

Outreach to participants from trusted clinical staff at the siteProvider resistance to allowing patients record access

Perceived utility of a system that allows reporting about health behaviors
to a record prior to a provider visit to optimize visit time

Insufficient time for providers to participate in collaborative record review
and address questions from patients about record contents

Utility of PCHR "family" record model for supporting health throughout
families and across generations

Concern that PCHR will challenge provider/patient roles, relationships and
that providers will be uncomfortable sharing power

Perceived utility of PCHRs for sharing information among providers
in multiple locations to facilitate comprehensive care.

Individual level factors

Technological know how, experience with other individually controlled
record systems (ie, banking)

Low levels of technological literacy, self-efficacy especially among older
cohorts

Experience with a chronic health problem or need for greater/easier
access to a family member's health information

Uncertainty about who is responsible for ensuring information accuracy and
integrity: hesitation, low self-efficacy in navigating health information

Attitudes favorable to individual control and autonomyDistrust of Web-based health systems and IT

Discounted worry about consequences of a privacy breach by users
who see value in access to information

Discussion

Principal Results
Formative evaluation about acceptability of a PCHR in a
community setting confirmed that issues related to privacy,
autonomy, and accessibility of technology and health
information all play a role in uptake and use of nascent systems.
Low levels of awareness about personal health record
technologies, including PCHRs, and lack of familiarity with the
concept of subscribing to a health information data source may
produce barriers to creating robust and complete records for
some users. Keen privacy concerns coexist with pragmatic
norms when addressing the risk of privacy. These factors were
identified within the context of low levels of awareness about
PCHR technologies and substantial thirst for access to, and
control of, PHI. Privacy and safety conditions prefigured trust
and were lynchpins for technology adoption and use, consistent
with expectations [12]. Espoused concerns for privacy were
belied by somewhat lax privacy practices, indicating a need for
careful design-based protections in which users are continually
educated and reminded about safe practice. This may be
especially so among younger individuals whose privacy
concerns may be naïve. The self-selected nature of the pilot

sample precludes assessment of the degree to which privacy
concerns impeded technology uptake. However, we saw little
indication that privacy concerns alone constitute a barrier
sufficiently large to impede broad adoption and use.

Strict protection of autonomy was highly valued among PCHR
users. Nevertheless, autonomy practices were intentionally
subverted within some family and social relationships consistent
with others’ reports about management of health information
in the home [23]. Perceived imperatives to solve technical
problems and/or understand the meaning of health information
rapidly eroded privacy and autonomy practices among users.
Users readily disclosed personal information and gave others
access to their records to solve technical problems or discuss
record contents. Expressions of uncertainty about the locus of
responsibility for verifying the accuracy of PCHR contents and
for ensuring alignment of distributed health information systems
where users could annotate the PCHR were voiced by all
stakeholder groups and reflect tensions relating to the
autonomous PCHR model.

Sharing capabilities were highly valued but underutilized in this
early deployment. Findings confirm predictions of the needs
for technical assistance and for education of users engaged with
this new approach to information [24]. Assessment of, and
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planning for, the effects of broad technology diffusion on the
workflows of a range of stakeholder groups is needed: impacts
of this new approach on clinicians, information technology
professionals, and staff providing ethical oversight and
management of HIT and research need monitoring. Clear
operational guidelines, governance systems, and administrative
supports are needed, along with relevant consent and technical
assistance materials. Caution is warranted when basing PCHR
policy and design decisions on opinions about privacy and
autonomy without practice-based evaluation, given the
possibility for divergence between policy and practice and
distortion of others’ preferences and sensitivities.

Implications for Policy and Practice
The following summative conclusions for design and policy
work to advance PCHRs are offered based on observations from
formative research relating to a first community-based
deployment of an integrated PCHR:

• Discussion about technical and policy approaches is needed
to identify strategies for aligning PCHR and subscription
data systems, as feasible, to address the possibility of
misalignment of information systems where individuals
can amend/annotate patient-reported information in the
PCHR. Discussion about design options that allow feedback,
flagging or reciprocal notification of amended
patient-reported information in the source record may be
useful given concerns about misalignment and attendant
risks for misinformation across individual user,
administrator, and clinician groups. The acuity of this issue
may increase with intensifying federal emphasis on rapid
advance of PCHRs. In the scenario where the PCHR
becomes the “record of record”, problems of alignment
may be resolved.

• Clear lines of responsibility and dedicated resources are
needed to support users and advance their understanding
of the contents of their records and the meaning of health
information to maximize gains from PCHRs. Gaps in health
literacy may eventually diminish as the technology
proliferates in the emerging marketplace of health
information supports. However, discussion and testing of
design-based mechanisms for addressing gaps, for example
through mouse-over and drill-down capabilities, is
warranted, as are exploration and possibly resource
allocation for supports extrinsic to the technology that may
serve less literate populations. These may include health
coaches, interpreters and guidance staff, and/or
technology/information system navigators. Consideration
of the possible cost and benefit of supporting new ancillary
staff positions may be needed in light of the possibility of
interrupted or increased clinician workflow when/if users
seek more information about their health and records.

• Clear guidelines and materials to educate users about this
new technology, privacy risks and safety mechanisms,
including those pertaining to sharing approaches are needed.
Social marketing materials may be required to advance
technology use, clarify dangers, and address barriers of
trust and understanding and reduce potential for abuse.
Consideration of demographic differences in need may be

required: younger users may be especially naïve to adverse
consequences of sharing health information, given their
norms for intensive information system use and sharing
through electronic social media; older users may face
greater barriers related to technology literacy in general
and special needs around understanding issues related to
competency, proxies, and sharing across generations.

• Creation of a family-focused health record system, seen by
many as a logical extension of the PCHR approach [22], is
not yet supported by a clear technology and practice model.
Subversion by users of strict individual autonomy models
for PCHRs suggest the merits and relevance of exploring
whether and how personally controlled health records can
be designed and rooted in policies that reflect options for
social and familial records to support caring relationships
and collective knowledge.

• Advances in protocols and models for governing human
subject participation in research-based PCHRs and research
which enables, or operates through, PCHRs are needed.
Education, training, and technical assistance materials are
necessary for investigators, IRB panel members and offices,
and individuals/subjects. Parallel mechanisms and supports
are needed for monitoring fairness, safety, and transparency
in commercial and service PCHR applications. For the
latter, IRB oversight and consent may not be required
although mechanisms for clarifying terms of use,
information control, governance, quality assurance, and
health information exchange are needed.

Limitations
To the best of our knowledge, this is the first report about the
acceptability to users in a community-based setting of a
personally controlled health record—in this case, a platform
system that puts users in control of PHI from an electronic
medical record to which they subscribed. This study was sited
in a community of early adopters with relatively high levels of
health and technology literacy. This work is limited by its single
site/early adopter design and inherent selection effects stemming
from that design. Continued study is needed which employs
approaches representative of the population and standardized
metrics to explore the potential for variations in PCHR
acceptability, and barriers and facilitators which reflect age,
role, and other characteristics suggested by findings of this
formative work. The work is also limited by the early stage of
technology development of the test system and the qualitative
methods employed. These factors limit inferences about the
broader acceptability of the PCHR technology and impact of
various barriers/facilitators. Such limitations are, however,
typical in formative research of a new technology or concept.
Rigorous evaluation of PCHR deployments in expanded
samples/settings are recommended to advance understanding
of PCHR acceptability and impacts and to develop best practice
approaches for addressing the institutional, interpersonal, and
individual challenges.

Conclusions
PCHRs are widely viewed as a disruptive innovation that may
be transformative in health care. Before we can expect uptake
by consumers en masse, potential barriers to adoption and use
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must be addressed. Early experiences with Indivo, the original
reference PCHR, have identified societal, interpersonal, and
individual level barriers and facilitators to address through near
term system redesign and revised social marketing of the

technology. Responding to these observations and continued
evaluation may substantially advance the use and relevance of
the PCHR platform model otherwise endorsed by users.
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Abstract

Background: Diabetes-related disparities are well documented among racial minority groups in the United States. Online
programs hold great potential for reducing these disparities. However, little is known about how people of different races utilize
and communicate in such groups. This type of research is necessary to ensure that online programs respond to the needs of diverse
populations.

Objective: This exploratory study investigated message frequency and content on bulletin boards by race in the Internet Diabetes
Self-Management Program (IDSMP). Two questions were asked: (1) Do participants of different races utilize bulletin boards
with different frequency? (2) Do message, content, and communication style differ by race? If so, how?

Methods: Subjects were drawn by purposeful sampling from participants in an ongoing study of the effectiveness of the IDSMP.
All subjects had completed a 6-week intervention that included the opportunity to use four diabetes-specific bulletin boards. The
sample (N = 45) consisted of three groups of 15 participants, each who self-identified as American Indian or Alaskan Native
(AI/AN), African American (AA), or Caucasian, and was stratified by gender, age, and education. Utilization was assessed by
counting the number of messages per participant and the range of days of participation. Messages were coded blindly for message
type, content, and communication style. Data were analyzed using descriptive and nonparametric statistics.

Results: In assessing board utilization, AAs wrote fewer overall messages (P = .02) and AIs/ANs wrote fewer action planning
posts (P = .05) compared with Caucasians. AIs/ANs logged in to the program for a shorter time period than Caucasians (P = .04).
For message content, there were no statistical (P ≤ .05) differences among groups in message type. No differences were found
in message content between AAs and Caucasians, but AIs/ANs differed in content from both other groups. Caucasians wrote
more on food behaviors than AIs/ANs (P = .01), and AIs/ANs wrote more about physical activity than Caucasians (P = .05) and
about walking than the other two groups (P = .01). There were no differences in communication style.

Conclusions: Although Caucasians utilized the boards more than the other two groups, there were few differences in message
type, content, or style. Since participation in bulletin boards is largely blind to race, age, gender, and other characteristics, it is
not clear if finding few differences was due to this optional anonymity or because non-Caucasian participants assumed that they
were communicating with Caucasians. If the low variability between racial groups indicates that the IDSMP is flexible enough
to meet the needs of multiple racial groups, then online programs may be an accessible and effective tool to reduce health
disparities. These questions need to be investigated in future studies.

Trial Registration: Parent trials: Clinicaltrials.gov NCT00372463 and NCT00185601;
http://clinicaltrials.gov/ct2/show/NCT00372463 and http://clinicaltrials.gov/ct2/show/NCT00185601 (archived by WebCite at
http://www.webcitation.org/5hm2g0AeX and http://www.webcitation.org/5hm2i4XVw)

(J Med Internet Res 2009;11(2):e22)   doi:10.2196/jmir.1153
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Introduction

The prevalence of diabetes is growing, and more so in some
racial groups than others. American Indians/Alaskan Natives
(AIs/ANs) are 2.2 times more likely, and non-Hispanic blacks
are 1.8 times more likely, to have diabetes than non-Hispanic
whites [1]. Diabetes-related mortality is significantly higher for
both groups [2]. Population-specific interventions that emphasize
individual health behaviors are often cited as an important
approach to address these types of health inequalities [2-4].
However, while much has been written on health disparities,
less is known about the beliefs and actions of different racial
groups as they deal with diabetes. This type of information is
critical in order to develop and evaluate interventions and ensure
that they respond to the needs of vulnerable populations.

In approaching this subject, it is important to note that racial
groups are not homogeneous. There may well be as many
differences within a group as between groups. This may explain
why some of the literature finds specific beliefs among racial
groups while other studies find few differences. For instance,
Caballero documents general factors that can affect patient
adherence and physician–patient relationships, such as individual
and social interaction, judgment and beliefs about the disease,
nutritional preferences, quality of life, and religion and faith
[5]. Multiple focus groups with African Americans (AAs) and
AIs/ANs have documented variations within these and other
themes for people with diabetes [6-14]. However, at least one
study by Cox et al directly comparing diabetes attitudes,
behaviors, and perceived knowledge between low-income AAs
and Caucasians with type 2 diabetes found no significant
differences [15]. Given these mixed findings, it is especially
important to further examine utilization of diabetes
self-management programs as these factors may affect the
participation and participatory style of people of different races.

Online programs are an attractive addition to self-management
education based on their accessibility and potential for reducing
health disparities [16-18]. Internet-based programs are easily
available, thereby eliminating barriers such as geographic
location, work schedules, transportation, and physical disability
[19,20]. Participants are relatively anonymous since factors like
age, race, gender, socioeconomic status, and disability are not
immediately apparent [21]. Some hypothesize that this unique
environment helps participants share otherwise embarrassing
or sensitive comments and feel that their contributions are valued
for their true “quality” [21,22]. Furthermore, the Internet is
increasingly becoming a way to reach underserved populations
as access for previously underrepresented groups increases
[23,24]. Half of those with chronic conditions or disabilities
use the Internet, and of that population, 86% have looked for
health information [25]. While data on AIs/ANs are sparse, the
PEW Internet & American Life Project found in 2005 that 57%
of AAs and 70% of whites go online, and in 2008, 43% of AAs
had broadband access [23,26]. Jackson et al found that 89% of
AAs in their study were willing to use an online diabetes
program if they received free computers, and various studies

on the Comprehensive Health Enhancement Support System
were successful with older sample populations, people without
computer skills, and racial minorities [17,27-29].

Yet despite the growth in Internet access and its increasing uses
in health care, we know little about how different racial groups
utilize and participate in Internet groups. Content analyses of
online forums have provided important insights into the various
uses and utilization of message boards, especially in the
provision of social support [30-33], gender differences [34,35],
and general content and utilization [36-41]. Research has also
suggested that the association between Internet use and social
support can differ by race [42]. However, much more research
is needed to explore potential differences and similarities.

This study used a subset of subjects from a larger trial designed
to evaluate the effectiveness of the Internet Diabetes
Self-Management Program (IDSMP). The IDSMP’s predecessor,
the Chronic Disease Self-Management Program (CDSMP), has
been cited by the Agency for Healthcare Research and Quality
as an intervention that could have a significant impact on the
health status and health care utilization of racial minorities with
diabetes [1]. An online version of the CDSMP has also shown
significant improvements in health status that were on par with
the community-based program [43].

In the larger trial, participants had to be United States residents
over the age of 18 years who spoke English, knew how to read,
had basic computer skills, and had Internet access. Exclusion
criteria included being pregnant and having undergone cancer
treatment. There were no other limitations on comorbidities or
HbA1c. A total of 760 adults with type 2 diabetes were recruited,
largely through links from other websites and user groups. In
addition, links were placed in emails to employees working for
large public service agencies. To assure a diverse population,
recruitment was targeted toward websites and user groups that
served specific populations, such as AA churches and AI user
groups.

All participants in the sample for this study completed the
IDSMP. This program was designed to emulate small group
interaction via the Internet, and all portions of the program were
asynchronous. Participants were known to each other only by
self-chosen screen names. Approximately 25 participants took
part in each 6-week workshop. The workshop consisted of
weekly education modules, peer-moderated bulletin boards, and
an internal post office where participants could communicate
one-on-one. The four bulletin boards were titled Action
Planning, Problem Solving, Celebrations, and Difficult
Emotions. Each workshop generated between 500 and 700
messages. The program was specifically designed to be
culturally neutral, with cultural specificity being supplied by
the moderators and other group members.

A previous content analysis of the bulletin boards in the IDSMP
AI pilot study offered important insights into participants’
experience and needs [36]. This study further investigates these
areas for AIs/ANs, AAs, and Caucasians through two main
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research questions: (1) Do participants of different races utilize
bulletin boards differently? (2) Do the type of message, content,
and communication style differ by race? If so, how?

Methods

Participant Sample
The sample for the present study (N = 45) was drawn from
participants in 20 IDSMP workshops. It was constructed to
consist of three 15-person groups of AAs, AIs/ANs, and
Caucasians. Due to a limited number of AA men, the sample
included all four AA males who had completed workshops at
the time of sample selection. Another 11 AA females were
randomly selected to complete the group of 15. These
participants were then matched to AI/AN and Caucasian
participants by gender, age, and years of education. The Stanford
Institutional Review Board approved this research project.

Board Utilization
Data included all of the bulletin board messages written by each
participant. Utilization was determined by counting the number
of posts and responses per participant within each bulletin board
as well as the range of days each person logged on (days from
first log-on to last log-on). Due to several outliers who wrote
many responses, we used a nonparametric analysis. Outliers
were found in each of the three racial groups. Wilcoxon signed
rank tests were utilized to determine differences between all
three pairings of racial groups.

Message Content
The coding unit was one individual message. Messages where
one participant responded to another were labeled as
“responses,” and all others were considered “posts.” Coding
was blind to demographic characteristics. Codes were generated
using a hybrid of inductive and deductive methods and were
guided by the main social and cultural factors that Caballero
cited as considerations for diabetes education programs for
racially diverse groups, as well as Lofland’s six areas of
description as translated to an online setting [5,44]. The
inductive codes were based on the themes found in the literature,
such as specific barriers to care and diabetes beliefs
[5-14,37,40,44-47]. Deductive codes were based on Grounded
Theory and included all codes that did not fit easily into the

inductive themes. The full set of 98 codes was combined into
16 nonexclusive codes during multiple coding passes. These
codes were organized into three main coding categories:
message type (the purpose of the message, such as asking a
question or stating a problem), content (the discussion topics),
and communication style (the way people address each other,
express themselves, and provide support). These categorizations
are related to those in previous content analyses, including the
purpose of a message, biomedical and socioemotional content,
and social cues [37,40,45]. Code validity was assessed by having
two researchers double code and compare data from one
randomly selected participant from each of the three racial
groups. Researchers initially disagreed on and resolved four
codes out of 33 messages with a total of 810 coding references,
indicating a low incidence of disagreement.

To analyze messages, the percent of a participant’s messages
that were labeled with a specific code were averaged by race to
control for variations in the number of messages per participant.
These numbers, or “mean percent of messages” for a code, were
analyzed with analysis of variance (ANOVA), controlling for
race. When the ANOVAs were significant (P ≤ .05) or when
there were seven or more percentage points between racial
groups, we utilized t tests for further exploration.

Results

Participant Sample
The mean age was 53.7, 52.3, and 50.5 years, respectively, for
AIs/ANs, AAs, and Caucasians (range 37 to 61). Average years
of education clustered closely at 15.7 for AIs/ANs, 16.1 years
for AAs, and 15.9 for Caucasians.

Board Utilization
Participants wrote a combined total of 1067 messages. There
were no significant differences in the number of messages for
AIs/ANs and AAs. AAs wrote fewer overall messages than
Caucasians (P = .02), including fewer problem solving posts
(W = −66, P = .01) and action planning responses (W = −41,
.01 < P < .02). Between AIs/ANs and Caucasians, the only
significant difference was AIs/ANs posting less on action
planning (W = −57, P= .05). See Table 1 for results.
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Table 1. Differences in message frequency by racea,b,c

AIs/ANs vs CaucasiansAAs vs CaucasiansAIs/ANs vs AAsMessage Type Board

PzN(s/r)WPzN(s/r)WPzN(s/r)W

.05−1.9713−57N/AN/A8−10.251.141333PostsAction Planning

.78−0.2810−6.02-.01 dN/A9−41N/AN/A5−9Responses

.34−0.9611−220.74−0.3310−7N/AN/A97PostsCelebrations

N/AN/A6−3N/AN/A8−14N/AN/A7−4Responses

.47−0.7311−17.37−0.8910−18N/AN/A93PostsEmotions

.98−0.0211−1N/AN/A9−25N/AN/A9−19Responses

.23−1.2115−43.01−2.5712−66.45−0.7612−20PostsProblem Solv-
ing

.50−0.6813−20.15−1.4312−37.950.06122Responses

.23−1.2115−43.04−2.0214−65.840.20147PostsAll Boards

.27−1.1114−36.03−2.2114−71.85−0.1913−6Responses

.47−0.7215−26.02−2.3415−83.90−0.1213−4Messages

a W = sum of signed ranks; N(s/r) = number of signed ranks; N/A = not applicable.
b Bold font indicates significance of P ≤ .05.
c All P values are 2-tailed.
dP value determined through exact sampling distribution for 5 < N(s/r) < 9.

Utilization of the bulletin boards was also measured by the range
of days participants logged in to the IDSMP. The maximum
number of days from first to last log-in was 42. On average,
Caucasians had a significantly longer period of activity, with a
median of 42 days, than AIs/ANs, with a median of 40 days (W
= −65, P = .04). There were no significant differences between
AAs and other racial groups. It should be noted that the mean
range of activity (30 days) for AIs/ANs was much lower than

the median. This is because the activity range for six participants
was less than half of the workshop. In contrast, all Caucasian
and AA participants were active for at least half of the time.

Message Content
In the qualitative analysis of message codes, a total of 98 codes
within message type, content, and communication style were
developed and compared. These collapsed into 16 primary
codes, shown in Table 2.
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Table 2. Primary codes in message type, content, and communication style

DefinitionCode

Mentioning a general or specific goal for oneself, with or without a concrete action
attached to it.

Goal SettingMessage Type

Relating a personal story or happening.Personal Experience

Explicit requests to other participants for information or follow-up questions.Question

Describing or stating one’s own diabetes-related physical, mental, social, or emo-
tional problem.

Problem Statement

Physical or mental barriers that the patient believes interferes with his/her own self-
care activities.

BarriersContent

Specific programs, actions, or characteristics related to computers and the Internet.Computer Technology

Dietary behaviors, types of food, food recommendations, and feelings around food.Diet

Explicitly expressing emotion or referencing one’s feelings in a message.Emotions

Medical treatment or management of diabetes (eg, health care workers, medications,
and alternative or natural treatments).

Medicine

Aerobic or non-aerobic physical exercise, including planning, accomplishments,
behaviors, and feelings.

Physical Activity

Experiences relating to the body, such as physical symptoms, blood glucose,
chronic illnesses, future complications, and weight.

Physical Symptoms

Aspects related to the participant’s personal life, such as religion, family, friends,
work, and acquaintances with diabetes.

Personal Life

Self-care activities, including physical activity, diet, medication, general self-
management strategies, and other healthy lifestyle practices or behaviors.

Self-Management

Stylizing one’s message text in various ways (eg, symbols or adding non-standard
letters, punctuation, and capitalization).

Additional TextCommunication Style

Mentioning a personal identifying characteristic (eg, age, gender, job, location,
name, race, relationships, or serious illnesses).

Identification

Providing appraisal, emotional, informational, or tangible support.Social Support

For the sample as a whole, codes were considered prevalent if
they appeared in 30% or more of each racial group’s messages.
Two message type codes satisfied this condition, with 60% of
a participant’s messages relating a personal experience and 43%
containing a problem statement. Four content codes also met
the criteria, with 56% of an average participant’s messages
talking about self-management, 54% conveying emotions, 36%
including physical activity, and 33% mentioning barriers.

Differences found by comparing codes by race are summarized
in Table 3. There were no significant (P ≤ .05) differences in
any message type codes. Content codes showed three significant
differences: Caucasians wrote more than AIs/ANs on food

behaviors, AIs/ANs wrote more than Caucasians on physical
activity, and AIs/ANs wrote more on walking than did
Caucasians or AAs. There were no significant differences in
content codes between AAs and Caucasians. For communication
style codes, the two significant differences were that AAs
revealed their gender more often than AIs/ANs and that AAs
revealed their name more often than both other groups. Again,
there were no differences between AAs and Caucasians in
communication style. See Table 3 for results.

Finally, participants of all three races wrote that the bulletin
boards helped them in their self-care efforts.
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Table 3. Significant differences in mean percent of messages for all codes by race

P cP> FbFaDefinitionCode

.01

Caucasian > AI/AN

0.231.54Self-care for food (eg, planning to eat
certain foods, scheduling meals, track-
ing what one eats).

Diet – Food BehaviorsStyle Content Codes

.05

AI/AN > Caucasian

0.142.09Aerobic or nonaerobic physical exer-
cise

Physical Activity

.01

AI/AN > Caucasian

.01

AI/AN > AA

0.015.17Walking for physical activity, whether
outside or on a treadmill

Physical Activity –
Walking

.03

AA > Caucasian

.01

AA > AI/AN

0.014.78Revealing one’s name by referring to
oneself or signing a message

Identification – NameCommunication Codes

.01

AA > AI/AN

0.043.53Revealing gender directly or though
relationships and names

Identification – Gen-
der

a F tests from ANOVA, with two degrees of freedom.
b Probability that the F ratio would be greater by chance if the actual ratio were 1.
cP ≤ .05 in t test between races.

Discussion

Somewhat surprisingly, this study suggests that participants of
different races use Internet bulletin boards similarly. While there
are some differences between racial groups concerning program
utilization, the reasons for this are not clear. Overall, these
results could indicate that there are more similarities than
differences in participation and discussion in online programs
despite the documented, population-specific diabetes beliefs
among racial groups [6-14]. This possibility would support Cox
et al’s study implication that diabetes self-management programs
do not necessarily need to be race specific [15].

Board Utilization
The lower message numbers for AAs and lower activity range
for AIs/ANs compared with Caucasians could be related to a
number of “upstream” factors, such as Internet and computer
access, amount of free time, type of employment, and variations
between racial groups documented in the literature, such as
barriers to care [5-14]. Perceptions of the IDSMP could
influence utilization, too, including the level of comfort online,
the acceptability of Internet-based programs, perceived
workshop benefits, and relationships with other participants.
Finally, message numbers could be related to “lurker”
participants, or people who read messages but prefer not to write
anything, as documented in previous research [20,48]. These
differences should be explored in future studies.

Message Content
One possible explanation for the absence of differences is that
participants, regardless of race, had similar diabetes
self-management experiences and issues. The sample
characteristics could play a role as well since participants were
highly educated, self-selected, and had Internet access. A third
possibility is that AAs or AIs/ANs could have thought that they

were the only members in their workshops who were racial
minorities and therefore did not express themselves the same
as they would have in a group of the same race. All of these
hypotheses would be interesting directions for future research.

Limitations
Since it was necessary to draw participants from across
workshops, messages were taken out of context, which may
have affected interpretation of message content and social
support. The blindness of the coding was affected by two AI/AN
participants who revealed their race in messages and 26
participants who revealed their gender. Results should be
interpreted in light of the participants’ high education level,
age, and preexisting Internet access. In addition, the sample was
small, included a limited number of males, and was not
randomly selected. This makes it difficult to assess the
significance of the results and may obscure additional
differences between racial groups. A Bonferroni correction was
not possible due to the sample size, so the likelihood of false
positives is high. While not ideal, these restrictions are necessary
tradeoffs given the demographic composition of the overall
IDSMP sample and the need to begin researching online
program experiences of racial minority groups.

Conclusion
Bulletin boards are included in the IDSMP based on the
hypothesis that sharing experiences and support with other
participants can positively impact self-efficacy and potentially
improve health outcomes. In order to support participants of all
races in the fullest way possible, it is important to explore why
AAs and AIs/ANs used message boards less than Caucasians.
Additionally, the low variability in messages, outside of sheer
numbers, suggests that when participants of different races do
use the boards, they use them very similarly, and that there is
higher variation within groups than between them. This could
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indicate that online programs such as the IDSMP are flexible
enough to meet the needs of multiple racial groups. If this
finding is borne out in further studies, message boards, and by

extension, listservs, may be a means of helping to lessen racial
disparities by providing readily accessible and effective
self-management education.
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Abstract

Background: Recent evidence indicates increased access to and use of Internet and non-healthcare-related email by older
patients. Because email adoption could potentially reduce some of the disparities faced by this age group, there is a need to
understand factors determining older patients’ enthusiasm to use email to communicate with their physicians. Electronic mail
(email) represents a means of communication that, coupled with face-to-face communication, could enhance quality of care for
older patients.

Objective: Test a model to determine factors associated with older patients’ enthusiasm to use email to communicate with their
physicians.

Methods: We conducted a secondary data analysis of survey data collected in 2003 for two large, longitudinal, randomized
controlled trials. Logistic-regression models were used to model the dichotomous outcome of patient enthusiasm for using email
to communicate with their physicians. Explanatory variables included demographic characteristics, health status, use of email
with people other than their physician, characteristics of the physician-patient relationship, and physician enthusiasm to use email
with patients.

Results: Participants included a pooled sample of 4059 patients over 65 years of age and their respective physicians (n = 181)
from community-based practices in Southern California. Although only 52 (1.3%) patient respondents reported that they
communicated with their physician by email, about half (49.3%) expressed enthusiasm about the possibility of using it. Odds of
being enthusiastic decreased with increased age (by 0.97 for each year over 66) but were significantly higher in African Americans
(OR = 2.1, CI = 1.42 - 3.06), Hispanics (OR = 1.6, CI = 1.26 - 2.14) and men (OR = 1.3, CI = 1.1 - 1.5). A perception of better
communication skills of their physician, lower quality of interaction with physician in traditional face-to-face encounters, and
physician enthusiasm to use email with patients were significantly associated with an enthusiasm to use email. Patients who did
not use email at all were less enthusiastic compared to those who used email for other reasons. Half of the physician respondents
were not enthusiastic about communicating with patients using email.

Conclusions: Despite perceived barriers such as limited access to the Internet, older patients seem to want to use email to
communicate with their physicians.

(J Med Internet Res 2009;11(2):e18)   doi:10.2196/jmir.1143
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Introduction

Good communication between patients and physicians is a
cornerstone of modern, high quality health care. Recent
advances in communication technology are generating a variety
of communication exchanges that could complement or replace
more traditional face-to-face visits and telephone calls.

Because of its pervasiveness and relative ease of use, electronic
mail (email) offers a potentially valuable resource for
augmenting and improving communication between physicians
and patients [1]. Even so, email communication remains an
untapped resource in health care [2]. Although many physicians
believe email communication can enhance chronic-disease
management and improve continuity of care [3], its adoption is
generally low [4-6]. Factors such as lack of reimbursement,
fears about negative impact on their own quality of life, and
concerns surrounding the risk of liability[7,8], reduce physician
enthusiasm to use email. Conversely, patient enthusiasm to use
email appears to be high [9], even though their actual use of
email to communicate with physicians is generally low [4,10].
Given that patient enthusiasm to use email represents the
motivational catalyst that could lead to its more routine use,
this investigation examined factors affecting enthusiasm among
elderly patients to communicate with physicians using email.
This age group is at risk of poor communication with physicians,
in spite of having multiple co-morbidities, and is slower to adopt
new communication technologies.

Despite effective doctor-patient communication being paramount
for patients over 65 years of age [11,12], we are not aware of
any studies of email use (or enthusiasm to use email) in health
care that have specifically studied this age-group. Although
activities such as Internet use and email are generally more
prevalent in younger age groups [13,14], older adults may also
appreciate having this additional medium to communicate their
concerns [15].

While older patients may have more barriers that limit their use
of the Internet, there exist several reasons why they could be
enthusiastic about using email with their physicians. For
example, traditional face-to-face communication encounters
between older patients and their physicians may be ineffective
if the discussions do not raise all issues of concern. Moreover,
physicians are often less responsive to the psychosocial issues
raised during visits by older patients than to similar concerns
of younger patients [16]. Subsequent follow-up email
correspondence could also allow older patients to raise
additional topics of concern or identify unmet psychosocial
needs. Finally, older patients face several communication
challenges due to their capacity to remember and follow
complex instructions and, thus, a follow-up email summarizing
the visit can reinforce instructions [12].

Recent evidence indicates increased access to and use of Internet
and non-healthcare-related email by older patients [17]. Because
email adoption could potentially reduce some of the disparities
faced by this age-group, there is a need for understanding factors

determining their enthusiasm to use email with their physicians.
In addition, a high level of patient enthusiasm, accompanied by
the rapid diffusion of technology in this age group, could also
be used as grounds for reimbursement-related policy changes.

We hypothesized that, in addition to demographics and
familiarity with technology, older patients’ enthusiasm to use
email to communicate with their physicians would depend on
their health needs and the quality of their relationships.
Specifically, patients with greater medical needs and a stronger
relationship with their physicians will be more enthusiastic
about using email as a communication tool. Our main study
objective was to test a model to determine factors associated
with older patients’ enthusiasm to use email with their
physicians. Secondarily, we examined factors associated with
physicians’enthusiasm to communicate with their patients using
email.

Methods

We conducted a secondary data analysis of survey data collected
for two large randomized controlled trials in Southern California,
known as Communication in Medical Care 2 and 3 (CMC 2
and 3), which were designed to study and improve
physician-patient communication regarding cancer screening.
(See Fox et al [18] for background study, CMC 1.)

CMC 2 was a community-based, longitudinal, randomized
controlled trial conducted between 1998 and 2003 that involved
111 primary care physicians practicing full time in
community-based office practices in Los Angeles County.
Patients were recruited from these physicians’ practices. The
patients were non-institutionalized and between 50 and 80 years
of age; were physically and mentally capable of completing a
30-minute interview; and did not have a history of breast,
cervical, colorectal, or prostate cancer. Only patients aged 65 -
80 were included in this analysis. Baseline and exit data were
collected in 2000 and 2003 through 20-minute telephone
interviews with physicians and 30-minute telephone interviews
with patients. Data were collected on the patients’ health care
access and utilization; general demographics; mental and
physical health; patterns of physician-patient communication,
including use of, and enthusiasm for, using email; and certain
characteristics of patient-physician relationships.
Survey-response rate for participants, after being enrolled, was
72%.

CMC 3 was focused on patients aged 65 - 79. Their 80 primary
care physicians practiced in community-based practices in
Southern California (excluding Los Angeles County). Baseline
and exit data were collected in 2003 and 2006 through 20-minute
telephone interviews with physicians and 30-minute telephone
interviews with patients. A total of 5978 patients participated
in both the original studies. Overall, the CMC 2 sample of
patients from Los Angeles County represented a range of
socioeconomic levels and was more diverse in its ethnic
representation, whereas the CMC 3 sample represented more
suburban areas, was predominantly white, and had somewhat
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higher socioeconomic levels. Over 11,000 people were contacted
for recruitment over the telephone in 2003, from whom we
obtained 3188 completed interviews for analysis.

Data Analysis
To allow cross-sectional analyses for our main study objective
of determining the factors associated with older patients’
enthusiasm to use email with their physicians, we pooled data
from CMC 2 exit surveys and the CMC 3 baseline survey in
2003.

The study population of patients was limited to those over 65
years of age in 2003. For patients from the CMC 2 survey, age
was determined by adding 3 years to the patient’s age in the
CMC 2 baseline survey conducted in 2000. For patients from
the CMC 3 survey, we used their age at the time of the CMC 3
baseline survey. The proportions of patients and physicians who
used or were enthusiastic about using email as a communication
tool were calculated from the pooled 2003 data.

Figure 1 illustrates the potential factors we considered to derive
the explanatory variables explaining patient enthusiasm in our
model. These included demographic variables (patient age, race,
gender, and marital status), health status, social support, quality
of life, access to care, use of general email (such as with people
other than their physicians), characteristics of physician-patient
relationship, and physician’s enthusiasm to use email. Because
physician enthusiasm could depend on additional factors, we
used explanatory variables, including the clinician’s age, race,
gender, time in the United States, level of job satisfaction,
practice characteristics, self-perceptions with respect to caring
for their patients, and self-perceptions of communication skills
(Figure 2). For the model of physician enthusiasm, several
variables were excluded because of their high correlation with
other variables in the model. For example, the number of years
since the physician had received his or her medical degree was
highly correlated with physician age and was therefore excluded
from the model. Both Figure 1 and Figure 2 show additional
variables we considered but excluded because one or both
surveys did not collect any information about them.
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Figure 1. Potential determinants of older patients’ enthusiasm to use email communication with their physicians

We first used univariate analysis to identify potential
explanatory variables of enthusiasm for both patients and
physicians using variables collected in both surveys. Chi-square
analysis was used to compare the categorical variables, and the

t test was used for continuous variables. Separate
logistic-regression models were used to model the dichotomous
outcome as to whether
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Figure 2. Potential determinants of physician enthusiasm to use email communication with their patients

there was enthusiasm to use email by patients and physicians.
For the cross-sectional analysis of patient enthusiasm, we
conducted the logistic regression using generalized estimating
equations (GEE) methodology. To account for potential
correlations among patients with the same physician, patients
were nested within their own physician.

Results

For the cross-sectional analyses, we studied survey responses
of 4059 patients over 65 years of age to evaluate the
determinants of their enthusiasm to use email with their health
care providers. Table 1 shows characteristics of the study
population of patients in the pooled sample. The mean age was

73.1 (SD 4.1). Non-Hispanic whites represented 81.1% of the
study population, with Hispanics representing 11.9%, African
Americans representing 3.8%, and other races representing
3.2%. Almost all had insurance coverage through Medicare,
Medi-Cal, government or military insurance, or private
insurance. Three-quarters (75.9%) considered themselves in
good, very good, or excellent health. On average, the participants
had been patients of their current physicians for 7.8 years (SD
6.4). Although most patients felt their physician was always
respectful of them (91.2%), only 62.0% thought their physician
always allowed enough time to talk. Most patients (89%) rated
their provider as having very good, excellent, or “better than
most” communication skills.
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Table 1. Characteristics of patients over age 65 in the pooled sample from the 2003 CMC 2 exit questionnaire and 2003 CMC 3 baseline questionnaire

%

(Standard deviation)

Number of patients

(Mean)Characteristic

Demographics

(4.1)(73.1)Average Age in years (n = 4059)

Age (n = 4059)

23.494966 - 69

38.4155770 - 74

33.7136675 - 79

4.618780 and older

Gender (n = 4059)

41.21671Male

58.82388Female

Race (n = 4033)

81.13271Non-Hispanic white

3.8155African American

3.2128Asian/Other

11.9479Hispanic

Marital status (n = 4052)

61.62496Married or living as married

38.41556Not married

Insurancea (n = 4059)

98.23985Has medical insurance

Health Status

Patient’s rating of his/her own health (n = 4050)

24.1974Fair, poor

32.11301Good

32.61321Very good

11.2454Excellent

Use of Email for Other Reasons

35.91456Patient (n = 4059)

Physician/Patient Relationship

(6.4)(7.8)Average years as clinician’s patient (n = 4050)

Perception of physician’s level of caring:

Patient thinks physician is respectful (n = 3458)

2.482Never, sometimes

6.5223Usually

91.23153Always

Patient thinks physician allows enough time to talk (n = 4047)

11.5466Never, sometimes

26.51074Usually

622507Always

Perception of physician’s communication skills:
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%

(Standard deviation)

Number of patients

(Mean)Characteristic

Importance of good communication skills of primary care provider (n = 4033)

3.1126Somewhat important

42.91730Very important

34.31384Extremely important

19.7793More important than anything else

Patient’s rating of provider’s communication skills (n = 4047)

11.1447Fair, good

24.81003Very good

39.51600Excellent

24.6997Better than most

aA patient was defined as having insurance if he or she indicated that they had Medi-Cal, Medicare, government or military insurance, or private
insurance.

Few patients (1.3%) indicated that they communicated with
their physician through email. Of patients who did not use email
to communicate with their physicians, half (49.3%) reported
they were enthusiastic about doing so. Table 2 shows the
relationship between the potential predictors and the patient’s
enthusiasm to use email in a GEE logistic regression model of
the pooled population. For each year of increase in patient age,
the odds of being enthusiastic decreased by 0.97. African
Americans and Hispanics were 2.1 times and 1.6 times more

enthusiastic than non-Hispanic whites, respectively. Men had
odds that were 1.25 times higher than those of women. Patients
who did not use email in general had lower odds (0.17) of being
enthusiastic than those who did. Other patient characteristics,
such as the patient’s marital status and rating of health status
were not significant. The CMC 2 sample was more likely to be
enthusiastic about using email, probably because they were
younger than those in the CMC 3 sample.
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Table 2. Logistic regression analysis of patient enthusiasm to use email in 2003 (all patient characteristics were significant in univariate analysis)

P Value95% Confidence Inter-
val

Odds RatioPatient Characteristics

< .0010.95 - 0.990.97Age

Race (reference group is non-Hispanic white)

< .0011.42 - 3.062.08African American

< .0011.26 - 2.141.64Hispanic

.18.87 - 2.091.35Asian

Gender (reference group is female)

.011.06 - 1.471.25Male

Marital status (reference group is not married)

.450.89 - 1.311.08Married

Rating of their health status (reference group is excellent)

.190.63 - 1.100.83Fair or poor

.720.74 - 1.240.95Good

.950.76 - 1.300.99Very good

.111.00 - 1.021.00Years as a patient of their physician

Use of email for other reasons (reference group is “do use email for other pur-
poses”)

<.0010.15 - 0.200.17Do not use email for other purposes

Rating of the importance of physician’s communication skills (reference group
is most important)

.490.51 - 1.380.84Somewhat important

.410.77 - 1.120.92Very important

.910.82 - 1.241.01Extremely important

Rating of their physician’s communication skills (reference group is fair or
good)

.011.17 - 2.141.58Better than most

.021.05 - 1.761.36Excellent

.180.92 - 1.571.20Very good

Rating of whether physician allows enough time to talk (reference group is
always)

.390.85 - 1.511.14Never

<.0011.20 - 1.721.43Usually

.0011.11 - 1.541.31Enthusiastic about communicating using email (reference group is physician
is not enthusiastic about communicating using email)

Survey group (reference group is CMC 3 baseline survey)

.031.03 - 1.571.27CMC 2 exit survey

The regression model found several physician and
patient-physician relationship characteristics to be significant.
First, patients whose physician was enthusiastic about using
email were 1.3 times more likely to be enthusiastic than patients
whose physician was not enthusiastic. Second, patients who
rated their physician’s communication skills high (better than
most) were 1.58 times more likely to be enthusiastic compared
to those who rated their physician’s communication skills
fair/good. Finally, patients whose physicians usually allowed
enough time to talk were 1.4 times more likely to be enthusiastic

than patients whose physician always allowed enough time to
talk. Factors such as duration of the patient-physician
relationship did not correlate highly with enthusiasm.

Regarding physicians’ enthusiasm to use email (Table 3),
approximately half (51.7%) responded that they were not at all
enthusiastic about communicating with patients using email.
Just over a quarter (26.7%) were somewhat enthusiastic, while
only 10% were very or extremely interested in email
communication.
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Table 3. Characteristics of 181 physicians in the pooled sample from the 2003 CMC 2 exit and 2003 CMC 3 baseline surveys

%

(Standard deviation)

n

(Mean)

Physician Characteristic (n = 181)

(9.0)(49.4)Average age

(15.9)(38.8)Average years in US

(8.5)(12.4)Avg. years in current practice setting

Age

28.251< 40

26.54840 - 49

21.03850 - 54

24.34455 and older

Gender

75.1136Male

24.945Female

Race

51.493Non-Hispanic white

6.612African American, other

22.140Asian/Pacific Islander

19.936Hispanic

Area of birth

55.3100United States

10.519Mexico, Central America, South America

19.335Asia, India

14.927Other

Practice setting

53.697Private solo practice

27.149Private group practice

19.335HMO, other

Specialty

53.096Family practice/general practice

47.085Internal medicine

Use of email for other reasons

75.7137Physician

Table 4 shows factors associated with physician enthusiasm to
use email according to the logistic regression analysis of the
pooled CMC 2 exit and CMC 3 baseline datasets. Notably, the
odds of a physician being enthusiastic were 4.96 times higher
for physicians who were somewhat or very dissatisfied with
their current work setting compared to physicians who were
very satisfied. Physicians who reported that they always
provided educational materials to patients were significantly
less enthusiastic about using email than physicians who reported

that they usually provided those materials (OR = 0.28). There
was no association between physician enthusiasm and
demographic characteristics, such as the physician’s age and
gender nor practice characteristics, such as setting or years in
current practice. There was also no significant association
between physician enthusiasm and the rating of their
communication skills or the likelihood that they would build a
partnership with their patients.
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Table 4. Logistic regression analysis of physician enthusiasm to use email in 2003 (all physician characteristics were significant in univariate analysis)

P Value95% Confidence IntervalOdds RatioPhysician Characteristics

Age

(reference group is under 40)

.880.31 - 2.730.9240 - 49

.940.32 - 3.491.0550 - 54

.790.24 - 2.980.8455 and older

Race

(reference groups is non-Hispanic white)

.850.23 - 6.151.18African American

.100.84 - 7.172.46Hispanic

.120.80 - 6.522.29Asian

Gender

(reference group is male)

.050.14 - 1.000.37Female

Years in US

(reference group is less than 25 years)

.600.47 - 3.631.3125 or more years

Years in current practice setting

(reference group is less than 5 years)

.320.55 - 6.411.875 - 9

.130.78 - 7.292.3910 - 19

.920.26 - 3.380.9420 or more

Current practice setting

(reference group is private solo practice)

.310.65 - 4.051.62Private group practice

.660.25 - 2.430.78HMO or other

Specialty

(reference group is internal medicine)

.320.57 - 5.681.79Family practice

.330.47 - 9.542.11General internal medicine

Use of email for other reasons

(reference group is “do use email for other purposes”)

.290.26 - 1.500.62Do not use email for other purposes

Rating of their communication skills with older patients

(reference group is very good)

.870.39 - 3.031.09Better than most

.470.28 - 1.810.71Excellent

.520.42 - 5.461.52Fair or good

Rating of the importance of their communication skills

(reference group is somewhat or very important)

.730.54 - 2.431.15Most important

Rating of their satisfaction with their current work setting

(reference group is very satisfied)

.011.48 - 16.684.96Somewhat or very dissatisfied

.060.98 - 5.012.21Somewhat satisfied
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P Value95% Confidence IntervalOdds RatioPhysician Characteristics

Provides educational materials

(reference group is usually)

.050.08 - 0.990.28Always

.600.33 - 1.900.79Never or sometimes

Builds partnership with patients

(reference group is usually)

.660.37 - 1.880.83Always

.300.10 - 2.040.45Never or sometimes

Provides ample time to talk

(reference group is usually)

.070.93 - 5.282.22Always

.090.10 - 1.190.35Never or sometimes

Survey group

(reference group is CMC3 baseline survey)

.510.49 - 4.211.43CMC 2 exit survey

Discussion

Electronic communication holds the potential to enhance the
patient-physician relationship and quality of care by expanding
the opportunities for patients and physicians to interact [8,19,20].
Older patients would likely benefit most from electronic
correspondence with their physicians. We found that nearly half
the patients surveyed were indeed enthusiastic about using email
with physicians. Enthusiasm to use email was affected by several
factors that may have significant implications for future research,
clinical practice, and policy decisions.

First, even though overall use of email with health care providers
was low, older patients and especially non-whites were likely
to adopt this technology if given the opportunity. Our findings
strongly suggest consideration of email as a medium to
overcome communication barriers affecting this population.
Public interest in and demand for expanding the use of this
technology in the senior population [17] could have significant
implications for reimbursement policies. Some insurance carriers
reimburse physicians for certain types of email, and the
American College of Physicians advises Medicare to reimburse
selected use of email [21]. Enthusiasm for email use is likely
to grow with increasing access to the Internet and might provide
a basis for future reimbursement-related policy changes for the
Medicare population.

Second, our study suggests that the patient-physician
relationship is relevant in determining patient enthusiasm to use
email with a physician. Our study supports findings from a
recent study which found that certain aspects of the
patient-provider relationship affected interest in the use of
computerized patient portals [22]. Consistent with previous
research, increasing age and less familiarity with technology
were negatively related to enthusiasm [17]. Although we found
that enthusiasm to use email among older adults decreased with
increasing age, it still remained relatively high overall.

Third, we noted two unexpected findings related to
demographics. First, subjects with self-reported poor health
status were not highly enthusiastic about using email, contrary
to findings reported in previous literature [13,14]. Second, we
found that non-white patients were more enthusiastic than white
patients about using email, also in contrast to previous findings
[13]. Because non-whites generally receive less positive talk
(positive talk includes more verbal behavior, agreements,
encouragement, and reassurance) and information even within
the same medical practice [23], their use of email may overcome
some of the communication barriers they face. Being a less
socially intimidating forum, an electronic medium could bolster
the quality of patient-physician communication, since it might
encourage older adults to ask questions and provide vital
information more readily than during face-to-face
communication [14]. This may be especially relevant in older
men; men in general ask fewer questions, receive less positive
talk, and are less likely to be included in discussion than women
[23]. These reasons may explain why older men are more
enthusiastic about using an alternative medium such as email
to communicate with physicians.

Adoption by older patients of email as a tool to communicate
with their physicians might also depend on the attitudes and
beliefs of physicians and the value they place on communicating
electronically. Previous work shows the criteria applied by
physicians to use email remain subjective and depend on factors
besides patient barriers (eg, a patient’s access to the Internet),
such as reimbursement for time spent writing email [3,24,25].
Although physician characteristics, such as demographic [5]
and time and place of training, and practice characteristics, such
as the setting and availability of a practice website, were
expected to affect enthusiasm for email use, our findings did
not substantiate this expectation. The quality of patient-physician
communication may also be affected by a physician’s morale
and job stress [26]. Physicians dissatisfied with their careers
cite problems in relationships with their patients and difficulties
in caring for them, in addition to problems in communicating
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with specialists [27]. We expected these physicians to have less
enthusiasm for using email but found quite the opposite. A
partial explanation for this could be that these physicians found
the prospects of an alternative medium of communication with
patients especially valuable in addressing problem areas of
communication within their practices. Furthermore, both
confidentiality issues, such as those posed by HIPAA,and
reimbursement-related issues pose additional barriers which
dampen physician enthusiasm [7,8]. For example, physicians
may have concerns that email will be too time consuming and
not worth their time if they are not compensated [28].

Our findings also have implications for strategies to improve
the use of email by older patients and their physicians.
Availability of the Internet through community resources and
efforts to engage family members in the process could
significantly affect the use of email by older patients whose
access to technology may be limited. Physician enthusiasm
could be increased by having continuing medical education
programs on electronic communication with a focus on specific
barriers noted by physicians (eg, HIPAA limits).

Our study has certain limitations. Our analysis was based on a
cross-sectional secondary look at existing data, and data on
certain factors that could have played a role in determining
enthusiasm (eg, use of email by other family members,

reimbursement to physicians) were not collected at the outset.
Secondly, while patient enthusiasm may be higher now than it
was in 2003, factors determining patient enthusiasm are likely
not to have changed dramatically. Our strengths include a large
sample size drawn from a large, populous area; a diverse
population that is representative of the region; and the inclusion
of both genders. We also have a wide representation of primary
care with diverse sets of physicians.

In conclusion, our study lends support to our hypothesis that,
in addition to factors related to patient demographics and
familiarity with technology, enthusiasm to use email depends
upon the quality of existing relationships between patients and
physicians. We found that older patients, especially non-whites,
are highly likely to adopt this technology, but that factors arising
from their interactions with physicians in traditional face-to-face
encounters or their physician’s interest in the use of email could
adversely affect their interest. Significant opportunities exist to
use electronic tools to overcome some communication barriers
affecting older patients. Further study on whether the adoption
of email can reduce communication-related health disparities
in the older non-white population is warranted. Public interest
and demand in expanding the use of email could potentially
lead to changes in reimbursement policies concerning the use
of email.
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