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Abstract

Background: For most individuals, long-term maintenance of weight loss requires long-term, supportive intervention.
Internet-based weight |oss maintenance programs offer considerable potential for meeting this need. Careful design processes
are required to maximize adherence and minimize attrition.

Objective: This paper describes the development, implementation and use of a Web-based intervention program designed to
help those who have recently lost weight sustain their weight loss over 1 year.

Methods: The weight loss maintenance website was developed over a 1-year period by an interdisciplinary team of public
health researchers, behavior change intervention experts, applications devel opers, and interface designers. Key interactive features
of the final site include social support, self-monitoring, written guidelines for diet and physical activity, links to appropriate
websites, supportive tools for behavior change, check-in accountability, tailored reinforcement messages, and problem solving
and rel apse prevention training. The weight |oss maintenance program included areminder system (automated email and telephone
messages) that prompted participants to return to the website if they missed their check-in date. If there was no log-in response
to the email and telephone automated prompts, a staff member called the participant. We tracked the proportion of participants
with at least one log-in per month, and analyzed log-ins as a result of automated prompts.

Results:  The mean age of the 348 participants enrolled in an ongoing randomized trial and assigned to use the website was 56
years, 63% were female, and 38% were African American. While weight loss data will not be available until mid-2008, website
use remained high during the first year with over 80% of the participants still using the website during month 12. During the first
52 weeks, participants averaged 35 weeks with at least one log-in. Email and telephone prompts appear to be very effective at
helping participants sustain ongoing website use.

Conclusions: Developing interactive websites is expensive, complex, and time consuming. We found that extensive paper
prototyping well in advance of programming and a versatile product manager who could work with project staff at all levels of
detail were essential to keeping the devel opment process efficient.

Trial Registration: clinicaltrials.gov NCT00054925

(J Med Internet Res 2008;10(1):e1) doi:10.2196/jmir.931
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Introduction

Stevens et al

Methods

Obesity has become amajor public health probleminthe United
States[1] with 65% of US adults now overweight or obese[2-4].
Obesity has been linked to increased overall mortality [5-7],
decreased life expectancy [8,9], and greatly increased medical
care costs [10-12]. The annual US medical expenditure
attributable to obesity is estimated to be US $75 billion [13].

National recommendations for weight loss treatment call for
intervention programs combining reduced energy intake,
improved dietary choices, increased physical activity, and
behavior therapy [14]. The most effective format for initial
treatment is a series of weekly, professionally led group sessions
[15-17]. Longer treatment programs result in greater weight
loss, and many weight loss programs now continue initial
treatment for 6 months. Immediate health benefits of weight
lossinclude reduced blood pressure and improved blood glucose
levels. Sustained reduction of even moderate amounts of weight
(4 kg or more) has been shown to significantly reduce the risk
of developing hypertension [18,19] and diabetes [20,21] over
3years.

Even with successful weight loss during the first 6 months of
treatment, there is a strong tendency toward weight regain
following treatment termination. Although continuing weekly
meetings as long as 40 weeks has been shown to be effective
in preventing weight regain[17,22], alife-long series of weekly
group meetingsis not an attractive or practical option. To deal
with this problem, there has been considerable interest in
developing less intensive, but equally effective, long-term
mai ntenance programs.

Recent reviews suggest that initial weight loss treatment may
require different behavioral approaches than weight loss
maintenance [15,17,23,24]. Specifically, building calorie
counting skills and learning how to select less-energy-dense
foods may be more critical for weight loss, whereas use of
relapse prevention techniques, problem solving, and enhancing
participant motivation may be more germane for weight
maintenance. Due to their relatively low cost per person and
flexibility of access, alternative communication technologies
(eg, Internet) may provide attractive new channels for
maintenance interventions [25-28]. For example, some studies
comparing weight loss between an Internet-based intervention
group and a therapist-led group found that weight loss was
similar in the two groups [29]. Recent studies have shown that
Internet-based weight loss interventions may be particularly
cost-effective when trying to reach alarge population [30].

TheWeight Loss Maintenance Trial (WLM) (Tria Registration:
clinicaltrials.gov NCT00054925) was designed to systematically
study the efficacy of several different intervention strategiesfor
helping participants maintain weight loss over a period of 2%
years. This paper describes the process by which the WLM
research group designed and implemented one of these
maintenance programs, featuring an Internet website and an
associated prompting system using automated email and
telephone messages, and the lessons|earned during that process.
Effectiveness data will be reported in a separate paper.

http://www.jmir.org/2008/1/el/

Design of the Weight L oss Maintenance Trial

The WLM isafour-center, randomized clinical trial testing the
long-term efficacy of different strategiesfor maintaining weight
loss. The design of the WLM is described elsewhere [31].
Briefly, participantsinthe WLM started a6-month initial weight
loss program focused on reducing caloric intake and increasing
moderate intensity physical activity. Those who lost 4 kg or
more were then randomly assigned to either a no-further
treatment control condition or to one of two active weight loss
mai ntenance interventions. The maintenanceinterventionswere
a personal contact condition, in which participants were
contacted monthly by a health counselor, and an interactive
technology (IT) condition, in which participants were
encouraged to use an interactive website designed to help them
maintain their weight loss. Weight loss results from WLM will
not be available until mid-2008. The purpose of this paper isto
describe the process by which the I T intervention program was
developed, present utilization datafor thefirst year, and provide
asummary of what we learned from the devel opment process.

Participants

We recruited adults with a body mass index (BMI) of 25-45
who were taking medication for either hypertension or
hyperlipidemia. To be eligible, screening volunteers needed to
have regular Internet and email access. Interested screening
volunteerswere sent an email message containing anindividual
identification number and the URL for a special screening
website. Individuals needed to access that website and enter
their identification number to be eligible for the study.

Weight Loss Interventions

This paper focuses on the development, implementation and
use of one of the weight |oss maintenance programs used in the
WLM—the IT arm. Participants assigned to this arm used the
website to record their weight, physical activity, and other
weight loss activities. The website was designed to provide a
number of important intervention elements, including socia
support using a bulletin board feature, record-keeping tools,
tracking options, accountability, diet and exerciseinformation,
and tailored feedback.

Website Design

Successful design strategies for the study’s interactive website
can be summarized in three phases: (1) identifying the required
skill setsfor the design team, (2) specifying a stepwise process
of designing the program, and (3) implementing the plan. Each
phase is described in the following sections.

Design Team

Figure 1 displays an overview of the skills necessary for
successfully designing an interactive behavior change website.
Conceptual oversight, in this case the research project steering
committee, determined the intervention’s overall goals and
theoretical framework. The committee specified the objectives
and scope of the website, set priorities and timelines, and kept
current with related activities in other aspects of the research
project. The role of the steering committee was to “think big”
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and provide scientific and conceptual guidance, but not to
manage the project’s day-to-day implementation. Oversight
decisions set the course for website design and, once determined,
can be costly to reverse. The plans made by this group are  big

Figure 1. Overview of website design team; spheres and domains

WLM steering committee members included the principal
investigators from a variety of speciaty areas including
psychology, cardiovascular health, epidemiology, nutrition, and
clinical medicine. The theoretical framework chosen for this
intervention combined self-directed behavior change theory
[32,33], social support theory [34], motivational interviewing
[35], and the transtheoretical stages of change model [36].

In addition to determining the intervention's theoretical
framework, the steering committee specified the overall
objectives and scope of the website. They balanced the targeted
outcome (in this case, using the website to maintain behaviors

http://www.jmir.org/2008/1/el/
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picture” decisions, and documentation of these decisions is
critical to the forward progress of website design. Allowing
form and function details to distract this group can be a major
pitfall.

that promote maintenance of weight loss) with the available
resources and thetimeline for product devel opment. Participants
randomized to the maintenance phase of WLM had already
achieved a minimum weight loss of 4 kg during a 20-session
series of weekly group meetings. Thus, thewebsitewas designed
for knowledgeable and successful participants with some
experience in the application of behavior change techniques.
Rather than building a website to prompt initial weight loss,
our objective wasto build asite to maintain and support existing
behavior change habits while hel ping participants devel op new
self-management skills. Continued website activity by study
participants has been identified as a concern in several website
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intervention studies [28,37-39], and keeping participants
engaged over a long follow-up period (2% years) was a key
consideration in our design process. Finally, the aspect of social
support was highlighted in the website's overall objectives.

Table 1. Objectives of the WLM interactive behavior change website

Stevens et al

Social support has been identified as a major supportive tool
for continued behavior change [32,34]. Table 1 specifies the
objectives of the WLM website.

1. Reinforce existing behavioral self-management strategies

2. Facilitate and encourage new self-management skills

3. Improve self-efficacy for long-term weight management

4. Remain fresh and inviting to encourage regular, long-term contact

5. Promote socia support among website users

Content and theory experts provide the scientific expertise
necessary to trandate the overall intervention goals into a
website's interactive modules. Content experts for the WLM
website included master interventionists with graduate-level
training in psychol ogy, health counsdling, nutrition, and physical
activity. Building on the conceptua work of the research
scientists on the steering committee, content and theory experts
took the design processto amore detailed level. Theinput from
content and theory experts ensured that the overall objectives
were met in ways that were consistent with behavior change
principles. The WLM content experts used their experiencein
conducting in-person weight loss interventions to identify key
features of effective counseling sessions. Onceidentified, these
key featuresweretrandated into interactive modules. Examples
of key counseling features included offering choice, providing
feedback, facilitating commitments to goals and plans, and
minimizing the role of information while maximizing the
importance of self-management. This group also determined
strategies for implementing website modules that focused on
key weight management behaviors (ie, encouraging participants
to weigh themselves at least weekly). Weight entry was a
“gatekeeper” to the home page. If a participant did not enter a
weight upon log-in, the system directed the participant to the
weight entry screen, leaving all other features disabled until a

Table 2. Development of interactive modules

weight was entered. In a face-to-face counseling session for
weight maintenance, there is a clear expectation that a weight
will be taken and discussed during the visit, and this pattern
was used during the 20-week initial weight loss program in
WLM. Thus, requiring entry of weight at |east weekly was not
expected to be abarrier to website use. Making additional data
entry requirements, however, was seen asapotential barrier for
frequent website use.

The content expertstranslated theintervention’s objectivesinto
specific plans and supplied most of the site content. The same
background and skills needed to write an in-person curriculum
are also needed when developing scripts for the interactive
modules, but the automated systems have some constraints. For
example, an in-person counseling session may be free flowing
and touch on a variety of related and nonrelated issues before
getting to the key counseling steps that move the participant
toward a specific goal and action plan. Content for an interactive
module, in contrast, must be at least conceived in a stepwise
fashion. Because lifestyle change intervention counseling isan
inherently iterative and tailored experience for both the
counselor and the participant, developing and documenting
content for usein an automated moduleisachallenge. See Table
2 for the steps used to devel op interactive modules.

Step

Participant Task

1 Assessthesituation
2 Define the problem
3 Determine a strategy
4 Createaplan

5 Summarize and plan follow-up

Identify the desired behavior change
Chose from alist of possible barriers
Decide on the best next step

Select one or more specific actions

Review a comprehensive plan and select a follow-up reminder date

Theinterface design specialists are the main contributorsto the
website's look and feel. They also establish user functionality
guidelines to be applied consistently throughout the website.
The consultative and programming knowledge contributed by
auser interface design expert is highly valuable and cannot be
overlooked as an essential component of effective website
design. A well-conceived module, based in sound behavior
change theory and written with intensely rich content, will be
of novalueif the user's experienceis not considered during the
design phase. Designing for a successful user experience
considers details such as font style and size, balance of graphic

http://www.jmir.org/2008/1/el/

and text, minimizing the “clicks’ necessary to get to a desired
place, and creating intuitive ways to navigate while
simultaneously designing for wide variationsin user hardware,
software, and Internet service provider (ISP) limitations.

The application devel opers bring technical expertise unmatched
by any other discipline. Thisrole, smply stated, cannot be done
by anyone but a skilled website devel oper. The devel oper group
writes the website functionality code under the direction of the
content experts. A labyrinth of behind-the-scenes systems
support what appear to be ssmple modules. Multiple layers of
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system checks, error reports, datalogging, and security measures
exist within the programming of an interactive module, much
of which is never seen by the larger design team or by website
users.

The product manager serves asthe communications hub for the
design team and coordinates the entire design effort. As an
indispensable member of the design team, the product manager
must possess a variety of diverse skills and interests. Our
experience developing the WLM website provided invaluable
insights into the skills required for successful product
management. These skills include the ability to contribute to
conceptual oversight conversationswhile also being technically
proficient to manage and evaluate minute details. The product
manager must be skilled enough in each design team group to
trandlate ideas effectively between groups. Additionally, the
product manager must have the authority to make and finalize
decisions. In our case, it was very helpful that the product
manager (Funk) was also a content expert.

As with all teams, the groups of the website design team are
interdependent. Whereas certain groups may interact frequently,
others may interact only rarely. The “concept” domain (see
Figure 1) includes the content and theory experts and the
research scientists on the steering committee. A second domain,
the “content” domain, includes the content and theory experts,
applications developers, and user interface experts. A third
“code” domain includes programmers and interface design
experts. The product manager isamember of al domains. Other
than the product manager’s bridging work, the workings of the
concept domain need not intersect with the roles and functions
of the content and code domains. This is where the role of a
product manager becomes essential. The product manager forms
the bridge between the high-level overviews from the concept

http://www.jmir.org/2008/1/el/
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domain to the much more detailed, linear, and literal language
used in the coding domain. Too much interaction between
nonconnected domains can lead to confusion, rework, and
possible team dissatisfaction. The product manager keeps the
boundaries clear between domains and facilitates communication
between the groups.

Design Process

The second phase of successful website designinvolvesaclearly
communicated stepwise process that outlines the devel opment
pathway of each interactive module. The design process
described here assumesthat the final website product isaunified
collection of individually developed modules. The product
manager maintai ns an ongoing record of each modul€'s progress
(outlined in Figure 2). There are severa key factors involved
in successfully moving through the website development
process. The concept design step requires awritten purpose that
provides a“compass’ for future design considerations.

The development of a paper prototype is an equally important
design step. Despite the tediousness of drawing out the “what
if” scenario for every possible pathway, the paper prototype
process is essential for efficient work. We learned that easily
modified paper prototypes highlight unresolved problems before
expensive programming time has been invested. Finally,
delaying program coding until final approval of the use case
(the detailed programming specifications) is imperative. Our
experience devel oping thiswebsite taught usthat programmers
code exactly according to specifications. The more specific the
use case, themorelikely the product will bewhat the originators
envisioned. We instituted a“ sign off” step whereby the product
manager signed off on the use case document prior to any
programming. We believe this step helped to minimize rework
by holding the originators accountable to their specifications.
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Figure 2. Stepsin the website development process
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Concept design
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* |dea generated and options discussed
+ Team identified the problem to be solved or the opportunity to be realized

«  Written overview of concept containing purpose statement and

Revise Prototype
and

retest

* Reviewed for feasibility and programming effort

Rough storyboard drawings of function and flow

Mimic user experience through paper documentation for all

anticipated pathways

Test users “walk” through the paper screens for usability and overall

experience
Adjustments made to prototypes and re-testing as needed

Use Case
Development

* Highly detailed written programming specifications document (i.e.
programming “road map”

ser Interface .
(Ul) Design

Translation of paper prototypes into electronic interface for

Revise program code
and LJ,
retest Testin « Test users review electronic screens for usability
9 «  Program coders review Ul screens for “code-ability”
+  Programming begins AFTER use case and Ul design are
‘ approved as final
Revise * Includes security code reviews and test plans
and T
retest «  Test users review functionality and user experience in a live

@eploymenD— .
Design | mplementation

The WLM website's key interactive features include social
support, self-monitoring, written guidelinesfor diet and physical
activity, links to appropriate websites, supportive tools for
behavior change, check-in accountability, tailored reinforcement
messages, and problem solving and rel apse prevention training.
An overview of the key interactive features is shown in Figure
3. Our implementation plan included 3 months of beta testing.
We received feedback from 44 pilot participants as well as
project staff. Feedback included comments posted on the beta
testing discussion forum using the website bulletin board,
emailed comments to the website moderator, and comments
solicited by phone. Pilot participantswere asked to log into the
website at |east weekly and use all the website features. They
were not required to meet the study eligibility criteria; however,
many used the site to help with their own personal weight
control. Our main feedback objective was to understand the
user experience and what would enhance utilization of the
website features.

http://www.jmir.org/2008/1/el/

RenderX

“staging” area
* Feedback may result in code changes and retesting as needed

Upon final approval, code is moved to live website for
general use

A typical log-in experienceincluded atail ored wel come message
and the option to enter weight and diet information before
proceeding to the home page. At the home page, participants
could chooseto engagein any number of theinteractive features
listed in Figure 3 or to log out. Given the website's interactive
nature and the intervention goal of weekly use for a 2%-year
follow-up period, we learned from the beta testers that an
individualized orientation to the website was much more likely
to ensure user confidence and repeat log-ins than simply
providing a website address and written instructions for use.
Therefore, we ingtituted a participant orientation visit as part
of our intervention protocol. Each participant wastrained to use
the website during an individual visit with a WLM staff
interventionist. This training included an account setup during
which the participant chose adisplay name, afirst time check-in
that demonstrated the usual weekly check-in expectations, and
time to practise navigating the different features of the website,
including an opportunity to post amessage on the bulletin board.
Whilethe WLM participants had to pass asimple screening test
for Internet access (receiving an email and visiting a specia
screening website), interventionists were trained to watch for
specific technical barriers and to counsel accordingly during
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the orientation. Sample screenshots of the website home page  Figure 5, respectively. For afull overview of the WLM website
and participant’s goal setting page are shown in Figure 4 and  screens, see the Multimedia Appendix.

Figure 3. Overview of the WLM Kkey interactive features
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Figure 4. Sample screenshot of the w

ebsite home page
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Figure 5. Sample screenshot of a participant’s goa setting page
@ 0~ x] 2] @ e @iy o 7| Fe Edt Vew Favortes Took Heb

AV A

HOME |

These are your current goals and action plans. Take a moment to review your goals and plans and think about how they
are working for you. Use the edit button to make adjustments.

CALORIES & FOOD

Goal: 1200-1500 calories per day

Action Plan: Budget my calories over the course of the day

Think before eating
» Details

EXERCISE

Goal: 120 minutes of exercise per week
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Action Plan: Write down my plan
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» Details
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Days and Meorning ¥ X % ¥
times: Afterncon

Evening

RECORD KEEPING

OTHER

Prompting Use

Our weight loss maintenance program included an automated
reminder system that prompted participants to return to the
website if they missed their check-in date. An overview of the
reminder system is shown in Figure 6. Specificaly, if a
participant had not logged on to the website on or before their
next weekly check-in date, an automated email reminder was
sent. Those participantswho did not log on to the website within
1 week were sent a second email message prompt. Both email
prompts were personalized, written in the spirit of motivational
enhancement counseling (offering choice rather than instruction
or advice), and contained a direct link to the website. If

http://www.jmir.org/2008/1/el/
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participants did not log on to the website within 1 week of the
second email prompt, we employed automated telephone
technology. This phone message was personaized and
encouraged the participant to return to the website. A second
automated tel ephone message was sent if the participant did not
log in within 1 week of the first automated call. The system
made every attempt to deliver the automated phone message,
including multiple tries if the line was busy or hang-ups
occurred. If there was no log-in response to the email and
telephone automated prompts, a staff member called the
participant. This individual effort continued until either the
participant logged on to the website or the study ended.
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Figure 6. Overview of automated prompt system
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Results

Table 3 shows the characteristics of the 348 WLM participants
assigned to the IT arm of the trial; 63% were female and 38%

Table 3. WLM IT participant characteristics (N = 348)

Stevens et al

were African American. The mean age was 56 years, and the
mean BMI at the start of theinitial weight lossintervention was
34. 1T participantslost amean of 9 kg during the initial weight
loss treatment.

Mean age (years)

% female

% African American

Mean BMI at start of phase |
Mean weight lossin phase | (kg)

56
63
38

Weight loss data from the trial will not be available until
mid-2008, but preliminary data on website use during the first
year following randomization are presented here. During the
first year, active website use (defined as at least one log-in per
month) remained high, with over 80% of the participants still

Figure 7. Percent of participants with at least one log-in per month

percent

using the website in month 12 (Figure 7). In other words,
approximately 20% of participants were no longer active users
of the website after 12 months of the intervention. Furthermore,
during the first 52 weeks, participants averaged 35 weeks with
at least one log-in.

100 4
90-
SO-:
?0-:
EO-:
50-:
40':
30{

20 -

# months post-randomization

Table 4 shows the cumulative percentage of 1og-ins occurring
asaresult of the automated reminder prompt system: 86.4% of
thefirst weekly email promptsresulted in the participant logging
in to the website within 1 week, and 56.7% of the second email
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prompts resulted in a log-in within 1 week. Overdl, the
escalating series of email and automated telephone calls
effectively prompted participants to return to the website in
97.3% of cases.
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Table4. Log-insasaresult of the automated prompts (first 12 months)

Stevens et al

Prompt No. Logged In After Prompt (%) Cumulative Percent

1st auto email 9372 86.4 86.4

2nd auto email 1278 56.7 94.1

1st auto phone call 554 36.8 96.3

2nd auto phone call 350 26.9 97.3

Staff phone call 256 64.8 99.0

Never responded 20 0 100.0

board discussion appeared to be most popular. We were

Discussion concerned that a website intervention would have problems

Behavior change websites not only offer lower cost per
participant than face-to-face contacts with counselors, but also
hold promise as an unexplored new mechanism for supporting
long-term behavior change. Our experience developing the
WLM behavior change website showsthat high rates of use can
be maintained for at least 1 year. Participation in this study was
much greater than in some other long-term behaviora
interventions[40-42], but similar to that seenin the Stop-Regain
trial [43].

We have identified several major lessons from our experience
developing and implementing the WLM interactive website.
Firgt, it is essential to specify the theoretical foundation of the
intervention program and the website objectives early in the
design process. Website design does not iterate the same way
as development of in-person, counseling-based interventions.
Making clear decisions about i ntervention objectivesand abiding
by them during the design process hel ps eliminate costly rework.

Our second key |learning was that detailed paper prototypesand
specification documents should always precede programming.
Whilethe design team may want to jump directly to screenshots
before the logic has been thoroughly outlined, the results tend
to be better if they wait for the paper prototyping to be
completed. In the WLM, we called paper prototype meetings
“wall meetings’ because hourswere spent taping freehand paper
“screens’ to the wall and determining the outcome of every
link. These wall meetings resulted in many modifications and
intervention improvementsthat would have been difficult during
later stagesin the development process. Thefina set of freehand
paper screens was aso very useful when writing the detailed
specifications (use case) for the programmer.

A final key learning was to not underestimate the essentia role
of a product manager. To have al groups doing what they do
best requiresacentral team member to i ntersect with each group.
We believe that the product manager must be able to manage
in al three domains (concept, content, and code) to ensure an
effective website design process. The product manager helps
to keep the devel opment team working toward a common goal
while serving asatrand ator for those working at different levels
of detail.

Additionally, we gained insight into participant use of an
interactive website and what is required to keep participants
engaged. Based on preliminary “hit” counts (data not shown),
interactive features like the weight entry form and the bulletin

http://www.jmir.org/2008/1/el/

maintaining the interest of participantsfor long-term follow-up.
We found, however, that a high rate of participation can be
achieved for at least 12 monthswith an interactive website. The
automated email and tel ephone reminders were quite effective
in prompting regular use of the website for at least 1 year. In
an 8-week, stage-based physical activity website intervention,
Ledie et al [39] determined that emails prompted return visits
to a website (77% returned after email prompts), but that the
same emailswere not helpful for encouraging new usersto visit
for thefirst time. In contrast to the Ledlie et al study, participants
in WLM wereinitially oriented to the website through a 1-hour
individual visit with an interventionist. Personalized website
orientation may be a critical factor in the effectiveness of
subsequent email prompts that encourage returning to the
website. Another study [44] reported that well-constructed email
messages can have abeneficial effect on diet and exercise health
behaviors. The authors suggest, however, that the email
messages may need further tailoring and grounding in health
behavior change theory to strengthen their potential. The WLM
email prompts were customized to the individual user, easy to
read, provided choice rather than advice, and included a link
for easy access to the WLM website. These factors were
potentially positive contributorsto the effectiveness of our email
prompts. We were initially concerned about the number and
frequency of email reminders sent to study participants. We
only sent email prompts when the participant met the specified
criteria of not logging on to the website within 1 week of the
last log-in. However, during the first 6 months of the
intervention, 83% of participants received a weekly email
prompt to log on to the website, providing uswith two important
lessons: (1) participantsare not bothered by remindersto return
to the website, and (2) in general, participants do not set up
outside remindersto log in, but simply wait to be prompted.

Finaly, it is important to note the current limitations of
Web-based programs. Developers of behavior change websites
must be prepared to continually update the product and limit
the use of available technologiesin consideration of bandwidth
limitations. Danaher et al [45] urge developers to consider the
bandwidth necessary to operate rich-media websites as a
possible barrier to participant use. User frustration resulting
from long page downl oads presentsanear terminal problem for
researchers looking to test behavioral website use. Therefore,
we limited the bandwidth requirements of the WLM websiteto
accommodate those with limited bandwidth. For this reason,
the WLM websiteisdevoid of photos, moving text, video clips,
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and music. Also acknowledged by Danaher et al [45], the
scalability of a behavior change website must be considered at
the time of development. The capacity of a website to “grow”
beyond its current capacity is an essential consideration.

Given our study timeline, we developed and implemented this
website in 12 months. Looking back on our experience,
additional development time would have been beneficial in
three key processes: (1) at least 6 months of general betatesting

Stevens et al

(we had 3 months), (2) an even richer understanding of the user
experience from the pilot participants (ie, periodic individual
interviews to understand how/if the user experience evolved
over time), and (3) additional opportunities to test multiple
prompting strategies for encouraging participants to continue
using the site. Even without such additional development time,
use of thiswebsite remained high throughout thefirst year, with
over 80% of the partici pants continuing to be active usersduring
the 12th month.
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Abstract

Background:  Self-help therapies are often effective in reducing mental health problems. We developed a new Web-based
self-help intervention based on problem-solving therapy, which may be used for people with different types of comorbid problems:
depression, anxiety, and work-related stress.

Objective:  The aim was to study whether a Web-based self-help intervention is effective in reducing depression, anxiety, and
work-related stress (burnout).

Methods: A total of 213 participants were recruited through mass media and randomized to the intervention (n = 107) or a
waiting list control group (n = 106). The Web-based course took 4 weeks. Every week an automated email was sent to the
participants to explain the contents and exercises for the coming week. In addition, participants were supported by trained
psychology studentswho offered feedback by email on the completed exercises. The core element of theinterventionisaprocedure
in which the participants learn to approach solvable problems in a structured way. At pre-test and post-test, we measured the
following primary outcomes: depression (CES-D and MDI), anxiety (SCL-A and HADS), and work-related stress (MBI). Quality
of life (EQ-5D) was measured as a secondary outcome. | ntention-to-treat analyses were performed.

Results: Of the 213 participants, 177 (83.1%) completed the baseline and foll ow-up questionnaires; missing datawere statistically
imputed. Of all 107 participants in the intervention group, 9% (n = 10) dropped out before the course started and 55% (n = 59)
completed the whole course. Among all participants, the intervention was effective in reducing symptoms of depression (CES-D:
Cohen’s d = 0.50, 95% confidence interval (Cl) 0.22-0.79; MDI: d = 0.33, 95% Cl 0.03-0.63) and anxiety (SCL-A: d = 0.42,
95% CI 0.14-0.70; HADS: d = 0.33, 95% CI 0.04-0.61) as well as in enhancing quality of life (d = 0.31, 95% CI 0.03-0.60).
Moreover, ahigher percentage of patientsin the intervention group experienced a significant improvement in symptoms (CES-D:
oddsratio [OR] = 3.5, 95% Cl 1.9-6.7; MDI: OR = 3.7, 95% CI 1.4-10.0; SCL-A: OR = 2.1, 95% CI 1.0-4.6; HADS: OR = 3.1,
95% CI 1.6-6.0). Patients in the intervention group also recovered more often (MDI: OR = 2.2; SCL-A: OR = 2.0; HADS < 8),
although these results were not statistically significant. The course was less effective for work-related stress, but participantsin
the intervention group recovered more often from burnout than those in the control group (OR = 4.0, 95% CI 1.2-13.5).

Conclusions: We demonstrated statistically and clinically significant effects on symptoms of depression and anxiety. These
effects were even more pronounced among participants with more severe baseline problems and for participants who fully
completed the course. The effects on work-related stress and quality of life were less clear. To our knowledge, thisis the first
trial of a Web-based, problem-solving intervention for people with different types of (comorbid) emotional problems. Theresults
are promising, especially for symptoms of depression and anxiety. Further research is needed to enhance the effectiveness for
work-related stress.

Trial Registration: International Standard Randomized Controlled Trial Number (ISRCTN) 14881571

(J Med Internet Res 2008;10(1):67) doi:10.2196/jmir.954
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Introduction

It has been convincingly demonstrated that self-help therapies
are effective in reducing mental health problems [1-5]. A
self-hel p therapy can be defined as a standardized psychological
treatment that the patient worksthrough independently at home
[6]. It is commonly delivered in book format, in which case it
is called “bibliotherapy.” However, the therapy can also be
delivered through other media, such as CD-ROMS, television
programs, or videotapes. In recent years, self-help has been
increasingly offered through the Internet [5,7,8]. Web-based
self-help may be an effective and inexpensive alternative to
more traditional therapies, especially since the majority of
personsin the general population with amental health disorder
(an estimated 65%) do not receive help from any professional
mental health services[9,10].

The self-hel p therapiesthat are currently available have al been
developed for patients with a specific disorder, such as
depression, panic disorder, social phobia, general anxiety
disorder, or posttraumatic stress disorder, and most are based
on cognitive behavioral therapy. Problem-solving therapy, a
brief form of psychotherapy where patients identify their most
immediate problems and ways of regaining control over them,
are not limited to one specific disorder and may be effective in
several problem areas. Face-to-face problem-solving therapies
have been shown to be effective in depression [11,12] and
several other mental health problems[13-15]. We know that at
least one Web-based cognitive behavioral therapy includes a
problem-solving module (MoodGY M) [16,17], but asfar aswe
know, there is no Web-based therapy that uses problem solving
as the core element. Therefore, we decided to develop a new,
problem-focused, generic self-help method for multiple mental
health problems that could be applied through the Internet.

Asageneral framework for theintervention, we used the model
developed by Bowman and colleagues, which is based on

Figure 1. Flowchart of participants

problem-solving therapy [18,19]. The genera idea of this
intervention, which is called self-examination therapy, is that
participantslearn to regain control over their problemsand lives
by (1) determining what really matters to them, (2) investing
energy only in those problems that are related to what matters,
(3) thinking less negatively about the problemsthat are unrelated
and, (4) accepting those situationsthat cannot be changed. This
method has been found to be effective in several studiesin the
United States[14,19,20]. We used the self-examination therapy
asaframework for our intervention but tranglated it into Dutch,
elaborated on it, and added information and exercises. We built
awebsitefor thisintervention and developed asystem for email
support.

The aim of this study was to determine the effectiveness of this
Web-based generic treatment method for participants with
depression, anxiety, and work-related stress.

Methods

Recruitment of Participants

We recruited participants through adverti sements about Internet
self-help treatment for symptoms of depression, anxiety, and
work-related stress placed in local and national newspapers.
We aimed at including 200 participants in order to be able to
demonstrate moderate effects of d = 0.40 while using a power
(1 - B) of 80% and an a phaof .05. We were contacted through
email by 299 people (Figure 1). These 299 potentia participants
received an information booklet and an informed consent form
by post aswell as a baseline questionnaire through the Internet.
All 213 individuals who returned the informed consent and the
baseline questionnaire wereincluded. No inclusion or exclusion
criteria were used because the intervention was aimed at the
general population. Enrollment took place between November
30 and December 20, 2005. The study was approved by the
Medical Ethical Committee of the Vrije Universiteit Medical
Center, Amsterdam, The Netherlands.

Expressed interest
in participation (N = 299)
No informed consent (N = 86)
Randomized (N = 213)

‘ Intervention group (N = 107) ‘

No post-test data (N =26)
‘ Analyzed (W= 107) ‘
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‘ Control group (N = 106) ‘

No post-test data (N =10)
‘ Analyzed (N =106) ‘
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Intervention

The intervention was Web-based (see Multimedia Appendix
for screenshots). Participants were provided with a username
and password to access the website. Every week an automated
email was sent to the participants to explain the contents and
exercises for the coming week. All the information as well as
the exercise forms could aso be downloaded from the website
in case participants preferred to read the information on paper.
Master's level psychology students, trained and supervised by
the authors (PC, AvS), offered feedback on the completed
exercises. This feedback was not therapeutic but was directed
at mastering the proposed problem-solving strategies. For a
participant completing the course, the total time spent by the
psychology students on feedback was approximately 45 minutes.
The course takes 4 weeks.

Theintervention consists of three steps:

1. Participants describe what really matters to them.

2. Participantswrite down their current worries and problems
and categorize them into three types. (a) unimportant
problems (problems unrelated to the things that matter to
them), (b) problems that can be solved, and (c) problems
that cannot be solved (eg, the loss of aloved one).

3. Participants make a plan for the future in which they
describe how they will try to accomplish those things that
matter most to them.

The second step is the most important of the intervention. For
each of the three types of problem (ie, a, b, and ¢), a different
strategy is proposed to cope with it. For the solvable problems
(ie, b), we propose the following procedure; (1) write a clear
definition of the problem, (2) generate multiple solutionsto the
problem, (3) select the best solution, (4) work out a systematic
planfor thissolution, (5) carry out the solution, and (6) evaluate
as to whether the solution has resolved the problem.

Design

All participants were randomly assigned to either the self-help
course or a waiting list. Questionnaires were sent before the
start of the course and 5 weeks | ater, after the intervention group

had finished. Thereafter, the participantsin thewaiting list group
could complete the course.

Randomization

Randomization took place 1 week before the start of the
intervention. We used block randomization with blocks of 10.
The randomization scheme was derived by computer and carried
out by an independent researcher. All participantswereinformed
by email about the randomization outcome.

M easures

Depressive symptoms were measured with the Center for
Epidemiological Studies Depression Scale (CES-D) [21] and
the Major Depression Inventory (MDI) [22]. The CES-D isa
20-item, self-report questionnaire on feelings of depression; its
total scorerangesfrom O (no depressive symptoms at all) to 60
(many depressive symptoms). The MDI contains 12 items that
are used to cal cul ate the scores on the 10 | CD-10 (International
Statistical Classification of Diseases and Related Health
Problems, 10th Revision) symptoms of depression. Each of the

http://www.jmir.org/2008/1/e7/
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10 symptoms is scored on a scale from O (at no time) to 5 (all
of thetime). Thetotal scoreiscalculated by adding all theitems,
and thus ranges from 0 to 50. Based on the symptom scores, it
is also possible to determine the presence or absence of major
depression according to the DSM-1V (Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition) criteria.

Symptoms of anxiety were measured with the seven anxiety
questions of the Hospital Anxiety and Depression Scale(HADS)
[23] and the anxiety section of the Symptom Checklist (SCL-A)
[24]. Thetotal score of the HADS variesfrom 0 (no complaints
of anxiety) to 21 (many complaints of anxiety). The SCL-A
consists of 10 questions, and the total score ranges from 10 (no
complaints of anxiety) to 50 (many complaints of anxiety).

Work-related stress was measured with the Dutch version of
the Maslach Burnout Inventory (MBI) [25], which contains
three subscales: (1) emotional exhaustion (MBI-EE), 5 items;
(2) depersonadlization (MBI-DP), 4 items; and (3) personal
accomplishment (MBI-PA), 6 items. Each item is scored on a
scale from 0 to 6, and subscal e scores are calculated by adding
the item scores and dividing this subscale total score by the
number of items. For MBI-EE and MBI-DP, a higher score
indicates more work-related stress, while ahigh MBI-PA score
indicates |esswork-rel ated stress. Individual s can be considered
burnt out when they report high MBI-EE (= 2.2) in combination
with high MBI-DP (= 2.0) or low MBI-PA (< 3.66) [26].

Quality of life was assessed with the EuroQoL questionnaire
(EQ-5D) [27]. The EQ-5D consists of 5 items (mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression), each of which is rated as causing “no
problems,” “some problems,” or “extreme problems” The
EQ-5D can thus describe 486 unique health states. Each of these
health states has been empirically val ued between O (poor health)
and 1 (perfect health). The scores of our respondents were
weighted with these values to derive a single summary index
score.

Analyses

Missing Values

All analyses were performed on the intention-to-treat sample.
Pre-test datawere available for all participants. Missing values
of post-test nonresponders (17%, 36/213) were handled by using
multipleimputation procedure NORM [28] in statistical package
R. In this procedure, missing data are imputed by regression
analyses using available baseline data (demographics as well
as data on baseline severity) from the responders aswell asthe
nonresponders. Thismeansthat not every nonresponder received
the same post-test score, but the post-test score was dependent
on the particular characteristics as defined by baseline (eg,
gender, age). This regression analyses was then repeated five
times. The effectiveness analyses were then performed on each
of the five resulting data files, and the five estimates were
combined into a single overall estimate using the multiple
imputation inference rules of Rubin [29]. This yielded proper
P values and confidenceintervalsfor the estimates. All reported
P values are two-tailed.
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Effectiveness

Effectivenesswas calculated in three ways: (1) analyzing mean
improvement scores, (2) caculating the proportion of
participants who made significant improvements, and (3)
calculating the proportion of participants who recovered. Each
will be described in more detail below.

Mean Improvement Scores

The magnitude of the effect of theintervention (Cohen’sd) was
calculated by subtracting the post-test mean score of the control
group (M) from the post-test mean score of the intervention
group (M;) and dividing the result by the pooled standard
deviation (SD;.). A Cohen’sd of 0.5 thusindicatesthat the mean
of theintervention group ishalf astandard deviation larger than
the mean of the control group. Values of d from 0.56 to 1.2 can
be assumed to belarge, 0.33to 0.55 are moderate, and 0to 0.32
are small [30]. We calculated Cohen’'s d for all participants,
participants who completed the intervention, and participants
with severe baseline symptoms.

Significant mprovement

We calculated significant improvement as described by Jacobson
and Truax [31]. We subtracted the pre-test score from the
post-test score and divided the difference by its standard error.
All participants faling below 1.96 (or above for MBI-PA and
EQ-5D) were considered significantly improved since this
amount of changeisunlikely to occur by chance (P < .05). The
differences in improvement rate between the intervention and
control group were then calculated with binary logistic
regression and expressed as odds ratios (ORs) and their 95%
confidence intervals (95% Cls).

van Straten et al

Recovery

A different definition of recovery was used for the different
types of outcome. The definitions were as follows. (1)
depression—no DSM-IV diagnoses of major depression
according to the MDI, (2) anxiety—a HADS score lower than
8 (a score = 8 isindicative of a general anxiety disorder [32],
and (3) work-related stress—not meeting the burnout criteria
of the MBI. Thiswas calculated only for those participantswho
did meet these criteria at baseline. The differences in recovery
rate between the intervention and control group were also
calculated with binary logistic regression and expressed as odds
ratios and their 95% confidence intervals.

Results

Response Rates

Out of 213 enrolled participants, 177 filled in the post-test
guestionnaires (response rate 83.1%). The response was
significantly higher in the control group (91%; n = 96) than in
the intervention group (76%, n = 81; P = .004). Furthermore,
the response was higher among the more educated participants
(94.9%; n = 111) than among less educated participants (69%,
n = 66; P <.001) and higher among partici pantswithout a cohol
problems (87.1%, n = 121) than among those with alcohol
problems (76%, n = 56; P = .04).

All the baseline differences between responders and
nonresponders on the outcome measures were in the same
direction: nonresponders reported poorer health at baseline than
responders. However, the differences were very small and not
statistically significant (Table 1).

Table 1. Baseline scores of depression, anxiety, burnout, and quality of life (N = 213)

Scale Responders Dropouts P Value
(n=177), (n=36),
Mean (SD) Mean (SD)
CESD 29.8 (9.3) 30.2(8.6) .80
MDI 243(9.1) 26.7 (10.2) 16
SCL-A 23.8(7.1) 24.7 (8.1) 47
HADS 10.0 (3.2) 10.1 (3.6) 93
MBI-EE 2.8(1.4) 2.9(1.3) 76
MBI-PA 3.2(1.0) 36(1.2) 12
MBI-DP 2.4 (1.4) 2.2(1.4) .60
EQ-5D 0.62 (0.23) 0.61 (0.25) 81

Descriptive Analysis of Baseline Variables

Asshownin Table 2, most participantsin thisstudy werefemale
(71.4%; n = 152), born in the Netherlands (91.5%; n = 195),
higher educated (54.9%; n = 117), and had a paid job (64.8%;
n = 138). The participants in the intervention group were more

http://www.jmir.org/2008/1/e7/

often married (59.8%; n = 64) than participants in the control
group (44.3%; n = 47; P = .02). There were no differences
between the intervention and control groups with regard to
baseline depression, anxiety, stress, or quality of life scores
(Table 3).
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Table 2. Baseline characteristics of the participants
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Characteristic All Intervention Control P Value
(N =213), (N = 107), (N = 106),
No. (%) No. (%) No. (%)

Gender .85
Male 61 (28.6) 30(28.0) 31(29.2)

Female 152 (71.4) 77 (72.0) 75 (70.8)

Married .02
No 102 (47.9) 43 (40.2) 59 (55.7)

Yes 111 (52.1) 64 (59.8) 47 (44.3)

Country of birth 31
Netherlands 195 (91.5) 100 (93.5) 95 (89.6)

Other 18 (8.5) 7(6.5) 11 (10.4)

Education 19
Lower 96 (45.1) 53 (49.5) 43 (40.6)

Higher" 117 (54.9) 54 (50.5) 63 (59.4)

Paid job .85
No 75(35.2) 37 (34.6) 38(35.8)

Yes 138 (64.8) 70 (65.4) 68 (64.2)

Sick leave' 32
No 111 (80.4) 54 (77.1) 57 (83.8)

Yes 27 (19.6) 16 (22.9) 11(16.2)

Alcohol problems .36
CAGEY <2 139 (65.3) 73(68.2) 66 (62.3)

CAGE=2 74 (34.7) 34(31.8) 40 (37.7)

Age, mean (SD) 45.2 (10.6) 451 (10.9) 45.4 (10.4) 84

*Higher education equals higher vocational education or university.
Tcalculated only for the 64.8% (n = 138) participants with a paid job.
*The CAGE questionnaire is a screening test for acohol dependence.

Adherence and Attrition

Of all 107 participants in the intervention group, 9% (n = 10)
dropped out before the course started. The first assignment
(Week 1) was completed by the remaining 91% (n =97). Then
another 17% (n = 18) dropped out, and the second assignment
(Week 2) was completed by 74% (n = 79). Another 8% (n=9)
dropped out, and the third assignment (Week 3) was completed
by 65% (n = 70). Finaly, another 10% (n = 11) dropped out,
leaving 55% (n = 59) who compl eted the whole course. Married
participants more often completed the course (66%; n = 42)
than non-married participants (40%, n = 17; P = .008). There
were no other significant demographic or baseline differences
between the participantswho did or did not complete the course.

Mean | mprovements Scores. Depression, Anxiety,
Stress, and Quality of Life

In general, theintervention had asignificant effect on symptoms
of depression, anxiety, and qudlity of life but not on work-related

http://www.jmir.org/2008/1/e7/

stress (Table 3). The analyses of all participants showed the
most profound effectsfor the CES-D (d = 0.50) and the SCL-A
(d = 0.42). In general, the effect sizes were largest for those
participants who fully completed the intervention (n = 59). For
these, the intervention was most effective for depression
(CES-D: d =0.67; MDI: d = 0.56), but the results for anxiety
(SCL-A:d=0.51; HADS: d=0.48) and quality of life (EQ-5D:
d = 0.44) were a so substantial.

In asubset analysis, we selected only the participants with the
most severe problems at baseline and calculated their
improvements for each measure (Table 4). Compared to all
participants (see Table 3), those with the most severe problems
at baselineimproved more, as evidenced by higher effect sizes,
with the exception of scores on the SCL-A scale, for which the
effect size decreased from 0.42 to 0.37. Improvementsin effect
sizewere most notablefor work-related stress: the overall effect
size on the MBI-EE subscale was 0.28 for all participants but
improved to 0.65 for participants who actually experienced a
burnout at baseline.
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Table 3. Effects of self-examination therapy on depression, anxiety, burnout
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, and quality of life

Scale’ Control Intervention, All Intervention, Course Com-  Effect Size' (95% CI)

(N =106), (N =107), pleters (N = 59),

Mean (SD) Mean (SD) Mean (SD)

Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test All Course Completers
CESD 299(9.2) 26.2(10.5) 29.9(9.1) 20.9(10.8) 29.8(85) 19.3(10.1)  0.50(0.22-0.79) 0.67 (0.32-1.02)
MDI 236(9.0) 251(6.8) 25.8(9.6) 22.9(6.9) 251(8.9) 21.4(6.2) 0.33(0.03-0.63) 0.56 (0.22-0.90)
SCL-A  23.7(7.2) 227(7.5) 24.1(7.4) 19.7 (6.8) 100(29) 19.1(6.2 0.42 ( 0.14-0.70) 0.51 (0.18-0.84)
HADS 99(33) 91(3.3) 10.1(3.3) 8.0(3.4) 242(70) 75(3.2) 0.33(0.04-0.61) 0.48 (0.15-0.82)
MBI-EE 28(15) 28(1l5) 29(1.3) 25(15) 2.8(1.1) 25(14) 0.28 (-0.08 to 0.64) 0.20 (-0.26 to 0.66)
MBI-PA  34(10) 32(L0) 32(11)  35(L0) 22(13)  35(L0) 0.33(-0.03t00.69)  0.36 (-0.25t0 0.98)
MBI-DP 24(14) 26(L5) 24(1.3) 23(14) 31(1.2) 2.2(15) 0.20 (-0.15 to 0.56) 0.27 (-0.22t0 0.75)
EQ-5D  0.61(0.24) 0.66(0.20)  0.62(0.23) 0.73(0.20)  0.63(0.22) 0.8(0.2) 0.31 ( 0.03-0.60) 0.44 (0.11-0.77)

"The values for the MBI subscales are only given for those with apaid job; n = 70 in the intervention condition; n = 68 in the control.
TEffect sizeis presented as Cohen’s d: the number of standard deviations the intervention group has improved more than the control group; (M — M;)

/ Sdic.

Table 4. Effects of self-examination therapy on the subset of participants wi

th severe symptoms of depression, anxiety, burnout, and quality of life at

baseline
Scale Definition of Severe Control Intervention Effect Size' (95% Cl)
Symptoms
No.  Pre-Test, Post-Test, No. Pre-Tes, Post-Test,
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

CESD =16 99  311(8.1) 27.3(9.98) 97  316(7.6) 21.7 (10.8) 0.54 (0.25-0.84)
MDI DSM-IV depression 37 328(52) 28.3(6.9) 44 33.7(55) 255 (6.8) 0.41 (-0.04 to 0.86)
SCL-A =218 89  255(6.4) 24.1(7.3) 84  26.7(6.0) 21.6 (6.4) 0.37 (0.06-0.69)
HADS =8 78 11.3(2.5) 10.2 (3.0) 85  11.3(2.6) 8.7(3.3) 0.45 (0.13-0.78)
MBI-EE  burnout 34 39(L0) 3.8(L3) 43 34(L0) 2.9(L3) 0.65 (0.14-1.16)
MBI-PA  burnout 34 31(09) 3.0(0.9) 43 29(L0) 33(1.1) 0.33(-0.14 0 0.81)
MBI-DP  burnout 34 33(L) 32(14) 43 29(13 2.6 (1.5) 0.44 (-0.06 to 0.95)
EQ-5D =055 74 0.75(0.06) 0.7 (0.2) 73 0.76(0.08) 0.8(0.2) 0.34 (0.00-0.69)

"Effect sizeis presented as Cohen’s d: the number of standard deviations the intervention group has improved more than the control group; (M¢ — M;)

/ Sdc.

Significant | mprovement

The proportion of participants with significant improvements
(their change is so large it is unlikely to have occurred by
chance, see definition under “Methods’) in both groups is
compared in Table 5. The results show significant effects of the

http://www.jmir.org/2008/1/e7/

RenderX

intervention both for depression (CES-D and MDI) and anxiety
(SCL-A and HADS). The improvements on the MBI-PA scale
are also statistically significant. The differences between the
intervention and the control groupsfor the remaining outcomes
were al in favour of the intervention group (OR between 1.6
and 2.2), but these results were not statistically significant.
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Table5. Participants with significant improvement
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Scale Intervention Control OR 95% Cl
(N = 107), No. (%) (N = 106), No. (%)
CESD 52 (48.4) 22(20.9) 35 1.9-6.7
MDI 22(20.7) 7(6.6) 37 1.4-10.0
SCL-A 23(21.3) 12 (11.3) 21 1.0-46
HADS 38(35.9) 16 (15.5) 31 1.6-6.0
MBI-EE 14 (13.4) 7(6.8) 22 0.6-8.1
MBI-PA 23(21.4) 7(6.5) 39 1.2-126
MBI-DP 8(7.7) 5(4.7) 17 04-7.1
EQ-5D 25(23.7) 17 (16.2) 16 0.8-33
Recovery (54.6%, OR = 2.2), but thiseffect was not statistically significant

Of all 81 participants who suffered major depression according
to the MDI at baseline, atotal of 52 (64.4%) had recovered at
post-test across both groups (Table 6). Recovery occurred more
oftenintheintervention group (72.7%) than in the control group

(95% CI 0.8-6.0). Recovery from anxiety and burnout also
occurred more often in theintervention group than in the control
group. However, the result with regard to anxiety was not
statistically significant (OR = 2.0; 95% CI 0.9-4.2), while that
for burnout was (OR = 4.0; 95% Cl 1.2-13.5).

Table 6. Recovery of participants with depression, anxiety, and burnout (as established at baseline)

Total No. Partici- Definition of Recovery Post-Test, No. (%) OR 95% ClI
pants at Baseline .
Intervention Control
Depression 81 No MDI diagnoses 32/44 (72.7) 20/37 (54.6) 2.2 0.8-6.0
Anxiety 134 HADS<8 26/70 (37.7) 15/64 (23.4) 2.0 0.9-4.2
Burnout 77 No MBI diagnosis 16/43 (38.1) 5/34 (13.5) 40 1.2-135
: : control group isjustified. We stressthat the demonstrated effects
Discussion groups]

Principal Results

We studied the effects of a short, generic, Web-based, self-help
intervention for mental health problems in a randomized trial
among 213 participants with symptoms of depression, anxiety,
or work-related stress. We demonstrated statistically and
clinicaly significant effects on symptoms of depression and
anxiety. These effects were even more pronounced among
participants with more severe baseline problems and for
participants who fully completed the course. The effects on
work-related stress and quality of life were less clear.

Limitations

This study has several limitations. The first is related to the
choice of the control group. We could have chosen a
care-as-usual comparison (ie, not have given any intervention
to the control group); however, this might have limited the
generalizability of our results since in that case only patients
willing to be randomized to a non-treatment option would have
participated. It islikely that these patients differ from the ones
who do want (need) treatment. We also might have chosen an
attention placebo control group or comparison with another
intervention. It is known that effects of attention placebo
controlled trials are usually smaller than waitlist controlled
trials. However, with our intervention, we especially intended
to reach those people who do not get any treatment at al [33],
and in this case, we feel that a comparison with a waiting list

http://www.jmir.org/2008/1/e7/

might, in part, be caused by common therapy factors and not
by the specific intervention we studied (eg, the attention given
to the intervention group by means of email support might have
caused effects regardless of the contents of the feedback or the
intervention). Nevertheless, since we intend to implement the
course in the Netherlands as is (including support), this effect
iswhat we wanted to measure.

The second limitation hasto do with the responserate. Although
the overall response rate was satisfactory (83%), the response
rate of the intervention group was significantly lower (76%)
than that of the control group (91%). We could find no
indications for selection bias since we could not demonstrate
clear basdline differences between the responders and
nonresponders (except for marital status). The bias that still
might have been introduced was accounted for by imputing all
missing data (multiple imputations) and performing
intention-to-treat analyses. Nevertheless, imputing 24% of the
data might have led to unreliable estimates.

Another limitation is the fact that participants could only be
included in the study if they had computer skills and access to
Internet. Thus, the participants in this study were more highly
educated than the general population, and it isuncertain whether
the results of this study can be generalized to people with less
education.
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Specific Findings

Meta-analyses for bibliotherapy regarding different types of
target problems have shown effect sizes between 0.53 and 0.96
[3]. For depression and anxiety, a recent meta-analysis of
Web-based, cognitive behaviord, self-hel p interventions showed
mean effect sizes (Cohen’s d) of 0.32 and 0.96, respectively
[5]. Thus, our results on symptoms of depression and anxiety
seemto fit well within the reported range. It isimportant to note
that our results were obtained in less time (4 weeks) than is
usual for Web-based interventions for anxiety or depression
(often 6 weeks or more). Furthermore, our results are also almost
identical to those found in a meta-anaysis of face-to-face
problem-solving treatment (d = 0.42) [34]. All thisimpliesthat
our intervention may be aworthwhile alternative to other more
intensive or expensive treatment options, especially sinceit can
be used for participants with comorbid symptoms of anxiety
and depression. However, longer follow-up studies are necessary
to determine the treatment gains over alonger period of time.

The results with regard to work-related stress were less
consistent. When considering only those participants who were
suffering from burnout at the start of the study, the resultswere

van Straten et al

promising. The participantsin the intervention group were four
times (95% Cl 1.2-13.5) more likely to recover from their
burnout than participants in the control group, and they
experienced a substantial improvement with regard to the EE
subscale of the MBI (Cohen's d = 0.65). These effects
disappeared when considering all participants (or al participants
who completed theintervention). This probably can be explained
by the relatively small percentage of participants who actually
did experience work-related stress at the start of the study: only
77 participants (36%) could be described as suffering from
burnout. Furthermore, it must be noted that, in general, the
effects of interventions for work-related stress seem to be less
pronounced. Meta-analyses have reported effect sizes between
0.35 and 0.68 for different types of face-to-face intervention
[35].

Conclusion

To our knowledge, thisis the first trial on a short, Web-based,
problem-solving intervention for participants with different
types of (comorbid) emotional problems. The results seem to
be as good as other longer, disease-specific bibliotherapies.
Longitudinal research is needed to study the long-term effects.
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Abstract

Background: The Nationa Institutes of Health (NIH), US Department of Health and Human Services (HHS), realized the
need to better understand its Web users in order to help assure that websites are user friendly and well designed for effective
information dissemination. A trans-NIH group proposed a trans-NIH project to implement an online customer survey, known as
the American Customer Satisfaction Index (ACSI) survey, on alarge number of NIH websites—the first “ enterprise-wide” ACSI
application, and probably the largest enterprise Web evaluation of any kind, in the US government. The proposal was funded by
the NIH Evaluation Set-Aside Program for two years at acost of US $1.5 million (US $1.275 million for survey licenses for 60
websites at US $18,000 per website; US $225,000 for a project evaluation contractor).

Objective:  The overal project objectives were to assess the value added to the participating NIH websites of using the ACS
online survey, identify any NIH-wide benefits (and limitations) of the ACSI, ascertain any new understanding about the NIH
Web presence based on ACS| survey results, and evaluate the effectiveness of a trans-NIH approach to Web evaluation. This
was not an experimental study and was not intended to evaluate the ACSI survey methodology, per se, or the impacts of its use
on customer satisfaction with NIH websites.

Methods:  The evaluation methodology included baseline pre-project websites profiles; before and after email surveys of
participating website teams; interviews with a representative cross-section of website staff; observations of debriefing meetings
with website teams; observations at quarterly trans-NIH Web staff meetings and biweekly trans-NIH |eadership team meetings;
and review and analysis of secondary data.

Results:  Of the original 60 NIH websites signed up, 55 implemented the ACSI survey, 42 generated sufficient data for formal
reporting of survey resultsfor their sites, and 51 completed the final project survey. A broad cross-section of websites participated,
and a mgjority reported significant benefits and new knowledge gained from the ACSI survey results. NIH websites as a group
scored consistently higher on overall customer satisfaction relative to US government-wide and private sector benchmarks.
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Conclusions: Overall, the enterprise-wide experiment was successful. On thelevel of individual websites, the project confirmed
the value of online customer surveys as a Web evaluation method. The evaluation results indicated that successful use of the
ACSI, whether site-by-site or enterprise-wide, dependsin large part on strong staff and management support and adequate funding
and time for the use of such evaluative methods. In the age of Web-based e-government, a broad commitment to Web evaluation
may well be needed. This commitment would help assure that the potential of the Web and other information technologies to

improve customer and citizen satisfaction isfully realized.

(J Med Internet Res 2008;10(1):e4) doi:10.2196/jmir.944
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Surveys; evaluation studies; satisfaction; Internet; World Wide Web; consumer health information

Introduction

Atthe US National Institutes of Health (NIH), as at many other
biomedical institutions, World Wide Web—based information
dissemination now dominates[1,2]. The use of the Internet and
Web at NIH has grown dramatically over thelast decade, to the
point where all major NIH organizations have one or more
websites. NIH has realized the necessity to better understand
Web usersin order to help assure that websites are user friendly
and well designed for effective information dissemination.

Multidimensional Approach

Over thelast several years, variousindividual NIH organizations
have experimented with severa different methods of Web
evaluation [3-5]. These methods have evolved into a so-called
“multidimensional  approach” to Web evaluation that
acknowledges that no one evaluation method meets all needs.
Methods may vary with the preferences and sophistication of
individual website teams, complexity of websites, and stage of
the website improvement cycle.

The multidimensional approach can be described as including
methods in four categories: usability testing, user feedback,
usage data, and website and Internet performance data. These
methods are primarily based on feedback from both users and
the systemsthat monitor Web serversand I nternet performance

[6].

Another way to describe the multidimensional approach divides
evaluation methods into two groups: what users say about a
website, and what experts say. Prior to the American Customer
Satisfaction Index (ACSI) project reported here, NIH asawhole
placed the greater emphasis on evaluating its website content
by “what experts say,” ensuring quality information through
writing and review of Web content by subject experts. This
ACS project is one step in giving Web teams at NIH another
tool to learn more about “what users say.”

User opinions and behavior—what users say—are expressed
through Web |l ogs, surveys, focus groups, email, phone, personal
contact, words used in search queries, Internet audience
measurement, usability studies, and other methods [6,7]. NIH
websites vary considerably in the budget, staff, and time they
have to implement Web evaluation based on user input. For
many of the websites participating in this study, this ACS|
project was their first opportunity to get routine, structured,
direct-from-the-user feedback.

http://www.jmir.org/2008/1/e4/

Customer satisfaction surveys, like the ACS, are one tool for
listening to “what users say” to determine user perceptions of
a website's usefulness and performance. Perceptions are
inherently subjective, but they do help Web managers
understand another facet of user opinion. Other prior user-based
evaluations at NIH have included search log analysis of user
gueries on awebsite or user queries on referring sites such as
major Internet portals [8,9], analysis of email from users[10],
and research on market share for online health information
services [11].

The second group of Web evaluation methods, what experts
say, is aready heavily used in evaluating NIH Web content
because of theinherent importance of providing accurate health
information that can be accessed by many different audiences.
NIH organizations have focused considerable efforts on ensuring
that their websites convey the highest quality health information
and reflect the latest findings from medical research.

Especially in hedth and medicine, subjectively perceived
customer satisfaction can be only one measure of the value of
a health information website. Some users might readily find a
well-designed website with convincing graphics, testimonials,
and popular appeal to be“highly satisfactory,” even if the site's
health information content is misleading, erroneous, or even
harmful. NIH websites aim to be both well-designed and
credible. Examples of NIH'’s strengths in evaluating content
include the efforts of websites to use strict guidelines for
selecting and writing health content [12,13], evaluate content
for readability and ethnic/cultural sensitivity [14], fund and
implement research on Web design of health information for
children, seniors [15], and others, and to secure externa
accreditation from organizationslike Health On the Net (HON)
Foundation [16].

In the age of Web-based e-government, a broad commitment
to Web eval uation may well be needed. Thiscommitment would
help assure that the potential of the Web and other information
technologies to improve customer and citizen satisfaction is
fully realized.

Customer Satisfaction

In parallel with the rise to dominance of the Internet and Web
has been an increasing emphasis on “ customer satisfaction” in
the US government. Customer satisfaction is viewed as an
important metric of the political goal of developing a more
“customer-centric” government that ismore responsiveto citizen
needs. These needsinclude awide range of types of information
from the government. In the case of NIH, citizens are seeking
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biomedical and hedth information on diverse diseases,
conditions, health trends, research results, and the like.

There are many examples of requirements for the federa
government to address customer needs and satisfaction. The
Government Performance and Results Act of 1993 states the
following: “The purposes of this act are to...improve Federa
program effectiveness and public accountability by promoting
a new focus on results, service quality, and customer
satisfaction” [17] (italics added for emphasis).

The Office of Management and Budget (OMB) Circular A-130:
Management of Federal Information Resourcesrequires agencies
to develop enterprise architecture that “will define principles
and goals and set direction on such issues as the promotion of
interoperability, open systems, public access, compliance with
GPRA, end user satisfaction, and I T security” [18] (italicsadded
for emphasis). The OMB Circular aso requires demonstrating
“aprojected return on the investment that is clearly equal to or
better than alternative uses of available public resources. The
return may includeimproved mission performancein accordance
with Government Performance and Results Act measures,
reduced cost, increased quality, speed, or flexibility; aswell as
increased customer and employee satisfaction [18, 19] (italics
added for emphasis).

In 2004, the Interagency Committee on Government Information
wrote“ Recommended Policiesand Guidelinesfor Federal Public
Websites’ [20] at the request of OMB. The suggestions formed
the basis for “Policies for Federal Agency Public Websites’
[21] issued by OMB. The recommended policies document
includes extensive implementation guidance, currently used by
federal Web managers, and suggests the use of “customer
satisfaction surveys.” Of key importance to the use of the ACSI
at NIH isthis provision:

2e. Requirement: Organizations Must Measure
Customer Satisfaction and Usability of Federal
Public websites. Organizations must evaluate
customer satisfaction and usability of their websites
and use the assessments to improve the websites.
Federal public websites that reach the widest
audiences—including agency websites and all
second-level domain names registered in .gov, .mil,
or .fed.us—must use a standard customer satisfaction
survey.

Rationale: Organizations that create federal public
websites, and the citizens they serve, want these
websites to be as useful as possible. While Web
content managers do their best to write and organize
their websites to be effective, they need to test their
websites to identify problem areas and then fix those
problems. A common customer satisfaction survey
will reduce costs government-wide and compare
government websites with each other.

Online User Survey

Within the multidimensional evaluative approach, the online
user survey isthe method that providesthe most direct feedback
from users. Online user surveys can generate data on the types
of users coming to awebsite, user demographics, levels of user
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sati sfaction with the website and the information provided, and
intended use of the information obtained.

Various NIH organizations, and in particular the National
Library of Medicine (NLM) and National Cancer Ingtitute (NCl),
have along history with user surveys, dating from the pre-Web
era. NLM, for example, transitioned from paper to online
surveys in the early 1980s and then to Web-based surveys in
the late 1990s. These were snapshot surveys—typically fielded
for 2 or 3 weeks—and only provided a “snapshot” of the
customer base and wereimplemented at most onceayear [22,23,
personal communication, Cindy Love, National Library of
Medicine, April 30, 2007]. In addition, there were few standard
methods or benchmarks for surveys of websites.

In comparison, the ACSI methodology offers severa
advantages: continuous data collection, randomized rolling
sample, rigorous standardized survey methodol ogy, standardized
questions plus capability for optional custom questions, and
extensive benchmarking of results.

The ACSI was first implemented in 1994 as an offline survey
measuring customer satisfaction with businesses [24] and was
adapted to the Internet in 2002 [25]. M ore than two dozen other
federal websites began using the survey in 2002 [26].

During the late 1990s, the President’s Management Council,
composed of the chief operating officers of each cabinet-level
agency, responded to then Vice President Al Gore's National
Performance Review (also known as the National Partnership
for Reinventing Government) initiative by considering waysto
measure citizen satisfaction with government services. The
Council membersand other government leaderswere interested
in measuring government services using the same methods as
the private sector and holding government programs to a level
of customer responsiveness equal to or better than the private
sector [27]. The Council, with the Government Services
Administration (GSA) taking the lead, solicited proposals for
ameasurement tool that could be used across multiple agencies
and provide benchmarking among agencies and between
government and nongovernment providers of services or goods.

In 1999, using federal contract competition processes, GSA
awarded the contract to Arthur Andersen LL C and the University
of Michigan to provide the ACSI for wide adoption as a survey
measure of offline government services [28]. The ACSI was
already well established as a measure of customer satisfaction
in nongovernment sectors, routinely publishing itsresultsin the
Wall Street Journal and other prominent publications. Thiswas
the first opportunity for government agencies to use the same
yardstick. GSA successfully sought clearance under the
Paperwork Reduction Act for blanket permission for any agency
to use the survey.

The contracting function and survey clearance responsihilities
wereassumed by the Federal Consulting Group in January 2000.
The ACSI serves a unique role as the most widely and easily
available survey instrument for federal government. Early users
of the offline ACSI included the agenciesthat have the greatest
contact with citizens such asthe Social Security Administration
(retirement beneficiaries), the Internal Revenue Service (tax
filers), the State Department (passport applicants), the Customs
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Service (international travelers), the Department of Veterans
Affairs (compensation and medical care beneficiaries), and
others. In October 2001, the ACS| also became available for
online use through contract arrangements between ForeSee
Results, Inc. and the Federal Consulting Group. Thefirst online
use was piloted by GSA for firstgov.gov (how USA.gov) and
by NASA for NASA.gov. By mid-2002, the Federal Consulting
Group obtained a generic clearance from the Office of
Management and Budget for agencies that used the ForeSee
Results Web metric tool and began to promote the use of the
ACSI tofederal Web managers. The ACSI continuesto be used
government-wide for both online and offline measures of
customer satisfaction (personal communication by Bernie
Lubran, ForeSee Results, Inc., May 1, 2007). Aggregate results
for all government use of the ACSI, offline and online, are
released every December by the University of Michigan[29-31].

NLM and NCI implemented the ACSI on several websites in
2003, taking advantage of the newly available contract providing
the ACSI for measuring federal websites. In 2004, NLM and
NCI staff shared their ACSI experience and survey resultswith
the broader NIH Web community. Thiscommunity, represented
by a group known as the NIH Web Authors Group, was polled
about their interest in participating in atrans-NIH project using
the ACSI as a common online survey method.

http://www.jmir.org/2008/1/e4/
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The Web Authors Group members indicated strong interest,
and as a result, a team of co-principal investigators
self-organized to develop an evaluation plan and funding
proposal. In mid-2004, a proposal was submitted to the NIH
Evaluation Set-Aside Program and was approved for funding
beginning in September 2004. The NIH Evaluation Branch [32]
administersthe Evaluation Set-Aside Program [33] that provides
funds to evaluate programs and services at NIH. The US
Department of Health and Human Services (HHS) “sets aside”
funds each year for evaluation; institutes can then competitively
apply for those funds. For NIH Web services, the Evaluation
Branch funds severa types of evaluation, depending on
applications received. These have included feasibility studies,
surveys (ACSI and others), usability, focus groups, user
interviews, and measures of Internet connectivity.

The project was noteworthy because it was the first time that a
broad cross-section of NIH organi zations used the same method
to evaluate websites. Theimplementation of website evaluations,
as well as an external evaluation of the project, was designed
and coordinated by a trans-NIH team of senior professionals.
At peak participation, the project included 18 (of 27) NIH
institutes and centers and 13 offices of the Office of the NIH
Director, and 60 separate ACSI website licenses. See Table 1
for alist of participating NIH organizations and Multimedia
Appendix 1 (Appendix A) for alist of specific websites.
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Table 1. NIH organizations participating in the trans-NIH ACSI project (See Multimedia Appendix 1 [Appendix A] for alist of the specific websites
participating in the project).

Institute/Center/Office No. of ACSI Licenses

Institute/Center
National Cancer Institute 7
National Eye Institute 1

National Human Genome Research Institute 1

National Heart, Lung, and Blood Institute” 6 (5)T
National Institute of Allergy and Infectious Diseases

National Institute of Arthritis and Musculoskeletal and Skin Diseases
National Institute on Drug Abuse

National Institute on Deafness and Other Communication Disorders
National Institute of Dental and Craniofacial Research

National Institute of General Medical Sciences

National Institute of Mental Health

N P R R W N P e

National Library of Medicine

Center for Information Technol ogy* 7 (3)T
National Center for Complementary and Alternative Medicine 1
Fogarty International Center

National Institute on Aging

National Institute of Diabetes and Digestive and Kidney Diseases

[ N

National Institute of Environmental Health Sciences
Total = 18 44 (39)T
Offices Within the NIH Office of the Director (OD)

Office of Animal Care and Use

Office of Communications and Public Liaison

Office of Extramural Research

Office of Electronic Research and Reports Management

Office of Human Resources

Office of Research Services

Office of Research Facilities

Office of Rare Diseases

Office of Intramural Research Continuing Medical Education

Office of Dietary Supplements

Office of Technology Transfer

Office of Science Policy/Office of Science Education

P N P P RPN PR R R RPN DN R

Office of Science Policy and Planning”
Total = 13

=
~

"These NIH institutes and centers reallocated licenses to other websites or absorbed some license months into existi ng active licenses.
TNumber of ACSI licenses allocated, with actual number of licenses used in parentheses.

The trans-NIH ACSI evaluation project lasted for two years, contracting of the ACSI survey implementation, offered by
from September 2004 until September 2006, with initial and  ForeSee ResultsInc. [34], through the Federal Consulting Group
supplemental funding totaling US $1.5 million from the NIH / US Department of the Treasury [35], and for an outside
Evaluation Set-Aside Program. This funding was for outside  evaluation conducted by Westat, Inc. The ACSI survey licenses
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cost US $18,000 per website, for atotal of US $1.275 million
(the US $18,000 per site was considered competitive or less
expensive for the value added compared to other survey
options). The overall project evaluation by Westat, Inc. cost US
$225,000. The contractors worked closely with the NIH
co-principal investigators and leadership team and the
participating NIH organizations.

This paper presents the results of the overall project evaluation
that was concluded in fall 2006.

Methods

The core purpose of the project evaluation was to assess the
value of using the ACSI to the participating NIH organizations,
identify any NIH-wide benefits of the ACSI, ascertain any
additional or new understanding about the NIH Web presence
resulting from the ACSI, and evaluate the process of
implementing an enterprise-wide approach.

It isimportant to note that the purpose was not to evaluate the
ACS itself as a stand-alone online survey methodology and/or
as compared to other Web evaluation methods. The emphasis
in this study was on the process of trans-NIH collaboration on
Web evaluation, which was and still is unprecedented in scale.
The ability to do an experimental study was confounded in part
because websites started and ended their participation at variable
times and because many websites did not participate long
enough to go through a complete redesign cycle. Also, the
emphasis of the study was not to increase ACSI customer

http://www.jmir.org/2008/1/e4/
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satisfaction scores per se but to increase the familiarity of Web
teams with use of online surveys as part of website evaluation.
Finally, aswill be noted in the discussion, the actual changein
measured ACSI satisfaction scoreswhen availablewas, in most
cases, not statistically significant. For all these reasons, this
project is properly viewed as an observational process study
and not an experimental study.

The ACSI Methodology

The core ACSI methodol ogy was devel oped by Professor Claes
Fornell, Director of the National Quality Research Center,
University of Michigan Business School, and is offered as an
online service by ForeSee Results, Inc. of Ann Arbor, Michigan
[36,37]. The ACSI method uses multiple regression analysisto
link questions on key elements driving customer satisfaction
with questions on overall customer satisfaction that arein turn
linked to questions on future customer behavior. All
standardized questions are framed using a 10-point Likert scale.
The standardized questions cover the following areas: Elements
that Drive Customer Satisfaction (ie, questions covering content,
functionality, image, look and feel, navigation, search, privacy,
and site performance); Composite Satisfaction (three questions);
Future Behavior (ie, three questions covering likelihood to
return, likelihood to recommend, likelihood to use asa primary
resource).

Table 2 provides a complete list of the standardized ACSI
guestions. See Multimedia Appendix 2 for illustrations of the
ACSI data reporting structure and analytical framework.
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Table 2. Standardized questions used in the American Customer Satisfaction Index (ACSI) survey methodology

Category Question”

Please rate the following on a 10-point Likert scale.

1= poor, 10 = excellent

Site Performance
Consistency of speed on this site?

Speed of loading the page on this site?

Reliability of site performance on this site?

Search

Usefulness of search results on this site?

Provides comprehensive search results on this site?
Organization of search results on this site?
Search features help you narrow the results on this site?

Privacy

Ability to limit sharing of your personal information on this site?

Amount of personal information you are asked to submit on this site?
Site’'s commitment to protecting your personal information?

Navigation

Number of stepsto get where you want on this site?

Ability to find information you want on this site?

Clarity of site map or directory?
Ease of navigation on this site?

L ook and Feel Ease of reading this site?
Clarity of site organization?
Clean layout on this site?

Functionality

Usefulness of the information provided on this site?

Convenience of the information on this site?

Ability to accomplish what you wanted to on this site?

Content Accuracy of information on this site?
Quality of information on this site?
Freshness of content on this site?
1=verylow, 10 = very high

Satisfaction What is your overall satisfaction with this site?

How well does this site meet your expectations?
How does this site compare to your idea of an ideal Website?

1=very unlikely, 10 = very likely
Primary Resource
Recommend

Likelihood to Return

How likely are you to use this site as your primary resource for health information?
How likely are you to recommend this site to someone else?

How likely are you to return to this site?

*These standardized questions are taken from the ACSI online customer survey as used in this study.

In addition to standardized questions, the ACSI methodology
allows for the inclusion of questions customized to specific
client needs. Custom questions can have flexible formats,
ranging from multiple-choice to open-ended.

Typical custom questions used in the NIH project included
topics such as frequency of visits (eg, daily, weekly, monthly,
first time); customer role (consumer, health provider, researcher,
etc); primary purpose for visiting the website; primary means
of finding the site; type of information being sought;
demographics (age, gender, race/ethnicity, etc); results of query
or search; use of the information found; and open-ended
guestions focusing on a site’s strengths and weaknesses.

http://www.jmir.org/2008/1/e4/

The ACSI survey used randomized selection with pop-up
presentation of the survey. The sampling rateis set asafunction
of website traffic volume and estimated response rate, in order
to obtain about 300 complete responses per 6-week reporting
period. Thetypical responseratefor participating NIH websites
was about 5% (range of about 3% to 7%), and the sampling rate
varied between a few percent (or less, the lowest being 0.1%)
for the busiest sitesto 100% for the low-traffic sites. The ACSI,
like all online survey methods, can be problematic for very low
traffic sites (see later discussion).

The GSA selected the ACSI in 1999 through a competitive
procurement process for use by any interested government
agencies. The Federal Consulting Group of the US Department
of the Treasury now coordinates the government’s contract with
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ForeSee Results and interagency agreements between the
Federal Consulting Group and agencies using the survey. The
Federal Consulting Group also secures multi-year approval from
OMB for the use of the ACSI survey by any federal agency.
Under the regquirements of the Paperwork Reduction Act of
1995, OMB must approve each collection of information by a
federal agency (including customer satisfaction surveys) before
it can be implemented. As part of its approval of the ACSI,
OMB also provides expedited clearance of custom questions
that are submitted in conjunction with the ACSI. If the OMB
clearance through the Federal Consulting Group were not in
place, each agency would need to allow several monthsto obtain
the same clearance for each survey. By handling contracts and
coordinating OMB clearances, the Federal Consulting Group
greatly streamlines the process of survey implementation for
participating federal agencies such as NIH.

Evaluation Methodology

The major evaluation component of thetrans-NIH ACSI project
was, in effect, an “evaluation of the evaluation,” with greatest
emphasis on the overall impact and utility of the ACSl at the
website, organizational, and trans-NIH levels. Of the total
project contracting budget of US $1.5 million, about US
$225,000 was allocated to evaluation.

The evaluation contractor, Westat, Inc., was engaged throughout
the project, worked closely with the NIH leadership team, and
attended quarterly transsNIH meetings with staff from
participating websites.

The major components of the project evaluation strategy
included the following. At the outset of the study, baseline
website profileswere completed for al sites participating inthe
evaluation. These profiles were established in order to provide
a baseline understanding of each site. The profiles were based
on self-reported measures by website teams and coding of site
characteristics (including website purpose, users, traffic levels,
etc).

At the beginning and end of the study, email surveys of
participating website teams were conducted. A total of 51
websites completed both the before and after surveys. The
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response rate for the final Web team survey was 51 out of 55
that implemented the ACSI, or 93%. Also at the beginning and
end, the evaluation contractor interviewed a representative
cross-section of website staff. Staff from about one third of the
websites were interviewed one or more times. Teams were
selected for interviewing so as to be representative of website
size, purpose, and experience using the ACS!.

During the course of the study, ForeSee Results debriefing
meetings with website teams were observed by the evaluation
contractor. ForeSee Results, the ACSI contractor, held quarterly
meetings, mostly by teleconference, with participating Web
teamsto discuss survey resultsand analysis. The NIH evaluation
contractor observed a cross-section of these meetings. The
evaluation contractor also observed discussions at quarterly
trans-NIH ACS| meetings. The trans-NIH leadership team
convened quarterly meetings for participating NIH staff to
discuss progress, interim results, and lessons learned. ForeSee
Results, Westat, and the Federal Consulting Group typically
attended these quarterly meetings and gave brief presentations,
fielded questions, and engaged in discussion as appropriate.
The evaluation contractor also observed discussions at biweekly
meetings of the trans-NIH leadership team.

Finally, in addition to the primary data collection listed above,
the evaluation contractor had the benefit of secondary data,
including quarterly reports on government-wide and private
sector ACSI customer satisfaction results. These datawere used
to track performance of NIH websites and benchmark them
against government and private sector websites with similar
functions. Multimedia Appendix 3 includes all ACSI quarterly
reports on overall ACSI survey results, from inception through
March 2007, for federal agencies participating in the
e-government satisfaction index based on the ACSI.

The completeness and robustness of the overall project
evaluation strategy is illustrated in Table 3 and by specific
website in the matrix included in Multimedia Appendix 1
(Appendix A). Multimedia Appendix 1 (Appendix B) aso
includes copies of the initial and final website staff survey
instruments and the initial and final website staff interview
instruments.
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Table 3. Evaluation methods and data sources for the trans-NIH ACSI project

Wood et d

Method/Data Source Primary Content Planned Coverage
(actual n)

Review of secondary data

Website review «  Coding of avariety of website characteristics All sites (61)

ForeSee pre-implementation worksheets «  Coding of team’s responses to pre-implementation All sites (48)

ACSI datafor sites generating sufficient
response for model data

ACS site-level data aggregated to NIH
level

Surveys

Initial survey

Final survey

Interviews

Initial in-depth interview
(primary focus: processes)

Final in-depth interview
(primary focus: outcomes)

Final brief interview

Observations

Observation of implementation and feed-
back meetings

Observation of trans-NIH meetings

Observation of |eadership team meetings

questions

Satisfaction results per quarter

Standard custom question results
Secondary analysis results

Site background
Site evaluation before ACS|
Reasons for joining the trans-NIH ACSI evaluation

Intermediate outcomes
Longer term outcomes
Trans-NIH benefits

Implementation process
Receipt and use of ACSI results
Trans-NIH benefits

Intermediate outcomes
Longer term outcomes

Benefits of ACSI use without full activities and data
for full model

How teams:

Implemented ACS|
Received and reacted to feedback

Attendee questions and issues
Discussion topics
Case studies

Management of trans-NIH effort
Perceptions about ACS| use across sites

All sites collecting data during evaluation
period: Q4 2004 (8) through Q1 2006 (42)

All sites using standard custom question;
al sitesusing similar questions

(varied by type of analysis)

Al sites (57)

Al sites (51)

Subset of sites (14 in 2005;
6in 2006)

Subset of sites (20)
Subset of siteswith less ACSI experience
5

Coverage (number of meetings)

Sample of meeting types—implementation,
initial feedback, follow-up feedback (15)

All trans-NIH meetings (5)

Biweekly meetings (all meetings during
evaluation period)

Results

+  Objective 4: Did the trans-NIH ACSI project provide any

additional understanding about how NIH websites are used

The results are presented in relation to the four evauation
objectives:

« Objective 1: Through the offer of an ACSI license at no
cost to participants, were Web teams encouraged to use an
online customer satisfaction survey?

« Objective 2: What was the perceived value to the Web
teams of using the ACSI?

« Objective 3: Did broad ACSl use provide additional
enterprise-wide NIH benefits?
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and are meeting NIH communication needs?

Web Team Participation Rates

Prior to the trans-ACSl project, only a handful of NIH Web
teams were using online customer satisfaction surveys of any
type. Three NIH organizations were using the ACSI survey
method (for atotal of seven websites). However aclear majority
of NIH website representatives had indicated interest in using
the ACS, if funds permitted.

The central funding of the ACSI project allowed ACSI licenses
to be offered to participating websites at no cost to them. The

JMed Internet Res 2008 | vol. 10 | iss. 1 |e4 | p.35
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

result wasthat all 60 of the website teamsindicating preliminary
interest signed up for the project. Of those original teams
representing 60 websites, 55 sites actually implemented the
ACSI, and 42 of those generated enough data to qualify for
regular reporting of satisfaction scores (as of September 2006);
51 website teams completed the final survey; 5 of the original
60 withdrew for various reasons, such asinadequate Web traffic,
changing priorities, or insufficient staff or management support.
Low-traffic sites were the most likely to withdraw; these
included Intranet sites and niche or speciaty sites with very
small target audiences or narrow topics.

The combination of the free ACSl license plus the significant
support from the trans-NIH leadership team, the ACSI
contractor, and the quarterly meetings were sufficient to increase

Wood et d

NIH participation in the ACSI from seven websites to severa
times that.

Perceived Added Value of the ACS

A major goal was to evaluate the use and value of the ACSI to
NIH website teams. Based on the responses of 51 websiteteams,
the respondents overwhelmingly (78%) strongly or somewhat
agreed that the custom questions were useful for evaluating the
website. About threefifths of respondents strongly or somewhat
agreed that the overall customer satisfaction score and the
element scores were useful. Respondents rated future behavior
scores somewhat less useful, by comparison. A magjority of
respondents (57%) indicated confidence that scores reflected a
website's strengths and weaknesses.

Figure 1. Usefulnessof custom questionsand ACSI survey scores as reported by participating NIH website teams (Method: Final Website staff survey,

n=51)
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Thewebsite teamswere queried on their planned and actual use
of the ACSI data. An overwhelming majority of respondents
indicated that the ACSI data were more extensively used than
planned to provide feedback to their NIH organization, to
participate in customer satisfaction benchmarking, and/or to
establish program priorities. Some responded that the ACSI
datawere shared with their website contractor, used to plan for
use of additional evaluation methods, and/or used to promote
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the NIH organization or the website. For example, some NIH
organizations used the positive results of their ACSI surveysto
favorably promote their resources in annua reports [38],
newsletters [39,40], congressional budget justifications [41],
and reports to advisory groups [42,43]. A few used ACSI data
to establish budget priorities, evaluate contractor performance,
or publish or present a paper on the ACSI [44-49] (see aso
Multimedia Appendix 2 and Multimedia Appendix 4).
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Figure2. Use of ACSI survey data as reported by participating NIH website teams (Method: Initial Website staff survey, n=52, and final Website staff

survey, n=51)
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Website teams were asked what types of site improvements
were planned based on what they learned from the ACSI data.
The responses covered the breadth of possible website
improvements. Almost half of the respondents cited site
functionality and navigation. A third or more mentioned
improved content, search, overall look and feel, and home page
or subpage redesign. A handful mentioned site performance.
For further details, see Multimedia Appendix 1 (pp. 3-20, Figure
3-13).

A clear majority (55%, 28/51 sites responding) indicated plans
to use the ACSI data for their next website redesign; only a
small minority (12%, 6/51) said they were not planning to use
the ACSI datain the next redesign. However 25% were not sure
(13/51); and one fifth said not applicable (7/51), which could
imply that a site redesign was not anticipated.

Website teams were asked whether they were satisfied overall
with the use of the ACSI to evaluate their website. The results
indicate aroughly four to one balance of those agreeing versus
disagreeing—67% (34/51) were strongly or somewhat satisfied,
and 18% (9/51) were strongly or somewhat disagreed.

Thereis someindication that those website teams that actively
used the ACSI data during the project were able to increase
their overall ACSI customer satisfaction scores. For example,
for the 12 websites that showed statistically significant changes
in ACSl satisfaction scores, those sites that used the ACSI
survey results for continuous website improvement and/or for
evaluating effects of website changes tended to have higher
satisfaction scores. Those sitesthat did not usethe ACSI survey
for those purposes tended to have lower satisfaction scores.
These were the only conclusions that could credibly be drawn
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for the subset of websites with statistically significant changes
in satisfaction scores. And those conclusions cannot be
generalized to the entire group of participating websites given
the absence of statistically significant data and the complexity
of the survey and Web design processes.

The generally positive evaluative results need to be balanced
by survey results that indicate significant constraints on the
ability of Web teams to redesign their sites and to use and
continue using the ACS| in the future. When asked about
barriers to making changes to their website, amost half (47%,
24/51) of respondents mentioned staff time constraints, and
about one quarter (27%, 14/51) noted financial resource
constraints. About one fifth cited insufficient calendar time
(16%, 8/51) or other reasons (12%, 6/51). Only 9 sites (18%)
indicated that there were no barriers; 13 sites (25%) said that
the question was not applicable, implying no plans to make
major site changes.

Benefitsof Trans-NIH ACSI Use

Another major goal was to evaluate the importance of the
trans-NIH ACSI project to NIH asawhole. Based oninterviews
with a cross-section of Web teams (see Multimedia Appendix
1for theinterview guide) and observations of quarterly meeting
discussions, the project greatly increased the focus on
measurement of customer satisfaction with NIH websites. The
project a so encouraged a user-centered approach to NIH website
design, improvement, and evaluation. In addition, the project
strengthened the network of NIH website professionals and
provided opportunitiesto share experiences and lessons learned
and offer staff mentoring.
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These results were a direct conseguence of making the ACSI
licenses available to all participating websites (basicaly,
virtualy all interested NIH websites), the nature of the ACS
process, which includes online reporting and periodic analytic
support ons (from ForeSee Results Inc.), and the quarterly
trans-NIH meetings. Attendance at the quarterly meetings, held
on the NIH main campus, ranged from about 30 to 60 persons
and averaged about 45. The majority of websites had one or
more team members present at most meetings. The demonstrated
level of interest was usually high. Only 3 of 51 teams reporting
had not sent a team representative to attend any quarterly
meetings. Seven teams reported attendance at all meetings.

The NIH-wide meetings were especially helpful in highlighting
contributions and challenges of the ACSI, contributing to an
increased awareness and understanding of Web evaluation at
NIH, and providing aforum to sharelessonslearned and identify
future directions and opportunities. Web teams shared case
studies of specific website experienceswith the ACSI, including
the use of different types of custom questions. For further
details, see Multimedia Appendix 1 (pp. 4-5, Figure 4-1).

Thetrans-NIH project identified key factors associated with the
successful use of the ACSI and with difficulties implementing
the ACSI. Factors associated with success included the timing
of the surveyswith thewebsite redesign cycle—the ACS| survey
results were quite useful when planning a website redesign or
in evaluating a completed website design. Also important is
supportive management that believes in the value of customer
surveys and Web evaluation in general. Another success factor
is sufficient financial resources (in this project, for staff and
website devel opment costs—the cost of the ACSI survey itself
was paid through central NIH funds).

Factors related to ACSI implementation difficulties included
low-traffic websites. Based on the NIH experience, websites
with fewer users, roughly anything less than 50,000 unique
visitors per month, need to be monitored carefully to assurethat
enough completed survey responses are generated in a
reasonable period of time. Low-traffic sites tended to include
niche or specialty sites aswell as Intranet sites, for which very
high sampling rates may be needed, thus necessitating the use
of persistent cookiesto block repeat surveysfor the samevisitor
(seebelow). Intranet websites with few or no outside userswere
likely to be problematic. For thisNIH project, the Intranet sites
had both low traffic and low survey response rates, which means
it takes a long time to generate sufficient survey responses.
Another factor associated with difficulties is a skeptical staff
and/or management attitude toward surveys or Web evaluation
in general. Infrequently, a technical issue, such as manual
software coding to install the survey pop-up code, contributed
to problems. This was the exception, however. The typical
experience was easy technical implementation with automated
software download and installation.

Another benefit of the trans-NIH approach was the approval of
use of persistent cookies on NIH websites. Persistent means
that the cookie was left on beyond the time of the initial site
visit. The cookies did not collect any personally identifiable
information and were used simply to block repeat surveys to
the samevisitor in aspecified period of time (eg, 60 or 90 days).
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OMB policy generaly prohibits use of cookies on federal
government websites in order to assure that websites are not
used to track individual Web use or collect personally
identifiable information [50]. It is difficult to get an exception.
But cookies can be used if there is a “compelling need,” if
privacy requirements are met, and if the cookie use has* persona
approval by the head of the agency” NIH applied to the
Secretary of Health and Human Services, who granted
permissions because of the scope of the project and possible
burden on the consumer (websites users) from repeat surveys.
The cookies were used solely to block site visitors from
receiving multiple surveys, and did not contain any personally
identifiableinformation. The cookies hel ped alleviate concerns
about visitors getting “survey weary” or, on the other hand,
about afew visitors biasing the results by submitting multiple
responses.

Additional Under standing about NIH Website Visitors

The use of acommon survey method across a large number of
NIH websites provided an opportunity to gain new insight or
clarify earlier impressions about NIH Web visitors. The clear
findingisthat, overal, through itswebsitesNIH serves multiple
audiences with diverse information needs. Many NIH websites
have significant percentages of health care provider, scientist,
and consumer (including patients, families, and friends) visitors
and provide information on a wide range of health, disease,
treatment, research, and funding topics.

Based on responses to custom questions asked by 42 websites,
students and patients each accounted for about one fifth of
visitors, and health care professional s and scientists/researchers
each accounted for about one seventh of visitors, on average.
The general public (students, patients, families/friends, other)
accounted for half to two thirds of visitors based on self-reported
visitor roles. For further details, see Multimedia Appendix 1
(pp. 4-14, Figure 4-5).

Very few websites have earlier comparable survey data. For a
handful of sites with earlier data, including MedlinePlus,
TOXNET, Cancer.gov, and NHLBI, theresultswere reasonably
consistent. The datafrom thistrans-NIH study tended to confirm
the trend over the last few years toward a large increase in
consumer and general public use of NIH websites, in part due
to greater emphasis by NIH on serving the general public's
health information needs as well as needs of hedth care
providers, scientists, and researchers.

Responses to custom questions asked by 31 websitesindicated
that, on average, the mgjority of visitorsto NIH websitesfound
the information they wanted. In response to the question “Did
you find what you were looking for?’ visitors responded: yes,
63%; no, 11%; still looking, 26%; partially, 21%; not sure, 9%;
not looking for anything specific, 8%.

There were 26 sites using custom questions asking “How did
you hear about (or get to) thissite?’ Acrossthese sites, asearch
engine was cited most often (42%), followed by a link from
another site (17%), and then by abookmark (16%). For further
details, see Multimedia Appendix 1 (pp. 4-16, Figure 4-7).

The trans-NIH leadership team did mandate one common
custom question for al participating websites: “How do you
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plan to use the information you find on this site today?’ “You”
inthis context refersto the website user responding to the online
survey. The ACSI contractor, ForeSee Results Inc., included
thisquestion on all custom surveys activein January 2006 (with
the exception of sites that opted out); 35 sites included this
trans-NIH question.

Theresultsindicate awide range of reported uses of information
found on NIH websites. The response options selected indicate
that while uses related to research and health practice are
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significant (about one quarter), thereisan even greater emphasis
on using information for personal health i ssues (about onethird),
whether for oneself or for family and friends. The one third
combines the categories of aiding others who have health
concerns, addressing personal health issues, and discussing
personal health issues with a health care provider. This again
reflects the shift in users since the advent of the Web, with a
relatively large increase in patients and the public compared to
thetraditional (pre-Web) NIH core users from the research and
health provider communities.

Figure 3. Intended use of information found on website as reported by site visitors (Note: Percentage of visitorsindicating each intended use, averaged
across al 35 reporting websites; percentages in this case add up to 100% because a standard question with the same response choices was used on all
participating sites.) (Method: ForeSee Results Inc. standard custom question)
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The use of the ACS| survey also provided a basis for
benchmarking NIH websites against other federal government
and private sector websites. The benchmarking is based on the
combined responses to three ACS| standardized questions:
“What is your overall satisfaction with this site?’; “How well
does this site meet your expectations?’; “How does this site
compare to your idea of an ideal Website?’

The customer satisfaction index can range from 0O to 100 based
on aweighted average of responsesto the three questions (which
themselves use a 100-point Likert scale).

The NIH websites as a group scored consistently higher than
the federal government and the private sector averages, based
on 2006 quarter 4 data for US government websites [51] and
2006 annual datafor private sector websites [52]. The average
score of 81.3 for participating NIH websites compared very
favorably with 73.9 for all federal e-government websites.

It should be noted that the NI H-wide customer satisfaction score
varied during the course of the study depending on the number
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of sites participating and the relative performance of the sites
included in the average. At the beginning and after the end of
the study period, NIH scores were somewhat higher because
some of the weaker performing websites had either not started
up or had discontinued participation. The NIH-wide average
quarterly score ranged from a high of 79 in 2004 quarter 4 and
81.3in 2006 quarter 4 to alow of 75.1 in 2006 quarter 1, but
inall quartersthe NIH average was higher than the comparable
federal e-government average score.

NIH average satisfaction scores also outpaced private sector
scores. In the news/information sector in 2006 quarter 4, the
average for all NIH was 81.6 compared to 72.9 for all
e-government websites and 73.0 for all private sector websites
using the ACS|. Leading individua websites in the
news/information sector included the following, among NIH
websites: MedlinePlus (NLM), 86; MedlinePlus in Spanish
(NLM), 86; AIDSinfo (NLM), 84; NIDDK (National Institute
of Diabetes and Digestive and Kidney Diseases), 84; and
Cancer.gov in Spanish (NCI), 83. Among private sector
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newsinformation websites, the leaders were as follows:
USATODAY.com, 74; CNN.com, 73; ABCNEWS.com, 73;
MSNBC.com, 72; and NY Times.com, 72.

In the portal sector, in 2006 quarter 4, the NIH average
satisfaction score was 80.8, the all e-government score, 74.9,
and the private sector, 76.0. Leading individual NIH websites
in the portal sector included Cancer.gov (NCI), 83; NHLBI
(National Heart, Lung, and Blood Institute), 83; Office of
Science Education/Office of NIH Director, 82; and NIAMS
(National Institute of Arthritis and Musculoskeletal and Skin
Diseases), 80. Leading private sector portal websites included
Yahoo.com, 76; M SN.com (Microsoft Corp.), 74; and AOL.com
(Time Warner Inc.), 74.

Whilethe numeric customer satisfaction scores varied somewhat
during the project, the NIH websites as a group scored
consistently higher than e-government and private sector
averages. The leading NIH websites individually scored
significantly higher than the leading private sector websitesin
their class.

Aside from these global comparisons, it was not possible to
conduct drill-down quantitative analyses of impacts on
satisfaction scores. Thiswas because, in thefirst instance, only
12 of the 55 websites implementing the ACSI showed
statistically significant changes in satisfaction from start to
finish. Second, whilethe ACSI standardized question responses
give some indication of the most highly leveraged Web design
changes, no quantitative data were collected on the specific
Web changes made, if any, and their relationship to changesin
satisfaction. Thus, while qualitative data based on interviews
and surveys of Web teams are reported in this paper, drill-down
guantitative analyses could not be credibly and validly carried
out and, in any event, were beyond the project scope.

Discussion

This project wasthefirst enterprise-wide ACSI application and
probably the largest enterprise Web evaluation project to date
in the US government. The project implemented the largest
number of ACSI surveys (55) at any one government agency.
Other agencies using the ACSI have multiple measures but in
smaller numbers; for example, the Centers for Medicare and
Medicaid Services are using 20, the US Department of Stateis
using 15, the US Department of Agriculture uses 9, and the US
Department of the Treasury uses 8 (personal communication,
Ron Oberhillig, Federal Consulting Group, US Department of
the Treasury, April 16, 2007).

The trans-NIH ACSI project met all of the origina study and
evaluation goals—a broad cross-section of NIH websites
participated, the trans-NIH project leadership team drew from
several NIH organizations and functioned very well for the
2-year project duration, NIH Web staff attendance at quarterly
meetings was good to excellent, the project evaluation
methodology was well designed and funded and fully
implemented, and the evaluation itself was successful in
identifying useful information on the site-specific and trans-NIH
impacts of using the ACSI as well as assessing the success of
the project as awhole.
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Multimedia Appendix 5 is a PowerPoint presentation
highlighting select evaluation and trans-NIH results, presented
at the last trans-NIH meeting to be held as part of the project
(October 2006). Multimedia Appendix 4 is a PowerPoint
presentation discussing the enterprise-wide approach, presented
at the Federal Consulting Group’s ACSI Web Survey Group
quarterly meeting (March 2007).

A magjority of participating website teams reported significant
benefits and new knowledge from the ACSI survey results and
from being involved in the overall project process. The more
experienced and better funded so-called “power users’ among
the participating NIH websites were able to use the ACSI as a
ready-to-use customer satisfaction metric that provided
pre-approved OMB clearance (amajor advantagein streamlining
the start-up process) and as a tool for incorporating custom
guestions into the survey in order to identify specific website
issues and problems. Power users also employed the ACS
results asasource of information about site visitor demographics
and asameansto analyze the satisfaction level sand information
retrieval results of visitor subgroups to identify needed site
improvements. The power users utilized the ACSI as a source
of information for planning any follow-up or parallel work
involving additional evaluation methods and as an archive of
survey datafor future use and analysisin website redesign and
information enhancements.

These power users were able to apply the ACSI survey results
to benchmark their particular NIH websites against other
government and private sector websites and to gain insights
about and opportunities for improving their Web presence
through site-specific feedback. The ACSI results allowed power
users to respond more quickly and effectively to the
ever-evolving and changing Web environment and to help
determine the impact of website changes and evaluate whether
Web-based i nformation dissemination programs are performing
significantly better or worse over a defined period of time.

Asagroup, the participating NIH websites performed very well
overal against US government and private sector benchmarks.
The power user NIH websites—again, typically the larger and
more heavily used, staffed, and funded websites—tended to
have higher satisfaction scoresthan other participating websites.
These websites also were more likely to use several evaluation
methodsin order to triangul ate results and obtain more complete
inferences and interpretations. However, with all NIH websites
included, the NIH-wide average satisfaction score exceeded the
government-wide average from the beginning of the project
until the end.

As a consequence, NIH as a whole, and some individual NIH
organizations, received significant positive media coverage of
their Web performance during the course of the project [53-57].
Also, NIH received thefirst ever e-government award from the
Federal Consulting Group/ US Department of the Treasury—the
Customer Performance Achievement Award—conferred by the
OMB Administrator for Electronic Government and Information
Technology in recognition of the success of thetrans-NIH ACSI
project.

Websites varied in their ability to implement the ACSI and
utilize results. The majority of participating websiteswere able
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to implement the ACSI and receive survey results, including
satisfaction scores. Some siteswere able toimplement the ACSI
but did not generate sufficient completed surveys to generate
satisfaction scores due to low traffic on the website or because
the ACSI wasimplemented too latein the study. However, these
sites were able to obtain the results of their custom questions.
The ACSI or any other online user survey does not work well
with low-traffic websites. It simply takes too long to obtain a
minimum sample for statistically significant results.

Due to the large number of websites involved, the trans-NIH
project, out of necessity, implemented the ACS| in stages,
determined in part by the degree of readiness of each website
to participate. This generally meant that the more experienced
better-staffed websites (including sitesthat had been pilot testing
the ACSI) fully implemented the ACSI earlier and had more
time to collect survey results. Other sites were not ready to
implement the ACSI until late in the project. In addition, some
sitesthat dropped out were replaced by otherslatein the project.
The late starters in some cases did not have sufficient time to
generate enough completed surveys.

Website teams that used the ACSI the longest tended to be
satisfied with and find value in its use, especially for planning
site changes and comparing versions of the website before and
after revisions or redesigns. Teams with relatively later start
dates and/or slow rates of collecting completed ACSI surveys
were more likely to be dissatisfied with the ACS| because they
did not have sufficient time or opportunity to receive and/or act
on ACSI survey results.

Relative inexperience in using the survey may also have been
related to perceived value because of the complexity of the
survey results. The ACSI, unlike simpler survey methods,
generates multidimensional results based on both standardized
and custom questions. Segmentation of results, while
analytically powerful, can also be daunting to the inexperienced.

In addition to time and experience, other key factors driving
successful use of the ACSI or, by extension, other similar online
survey methods, based on this project experience include staff
and management buy-in, adequate resources, staff training and
understanding, the website design cycle, and technical support.

Across all participating NIH websites, the Web teams derived
substantially greater value from their custom question data and
from segmentation data (breaking out results by specific types
of visitors, information seeking goal's, demographics, etc), than
from the standardized ACSI questions. The custom question
data provided many Web teams with valuable insight about
visitor profiles and visit characteristics. For example, through
cross-correl ations between responsesto custom and standardized
guestions, Web teams were able to identify visitor subgroups
that were less satisfied and highlight needed website
improvements. Many teams also took advantage of having a
continuous source of customer feedback for tracking the visitor
responses to website improvements implemented in response
to ACSI data (as reflected in satisfaction scores).

The ACSI, like all online surveysin the Web environment, has
relatively low response rates (typically about 5%, but ranging
from 3% to 7%). The ACSI usesrandom intercepts and severa
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cross-checksto help assure that nonresponse biasisminimized,
but the latter is still a concern and warrants greater attention in
the academic and survey research communities. NLM, NCI,
and NHLBI, three of the participating NIH organizations, had
used online surveys for several years prior to the ACSl. The
prior surveys placed greater emphasis on the custom questions
and less on standardized questions or benchmarking.
Comparison of results about site visitors between the prior
surveys and the ACSI results for several websites (eg,
MedlinePlus, AIDSinfo, and TOXNET at NLM, and the NHLBI
website) indicated that similar results were obtained between
the earlier surveys and the ACSI surveys [22,23, persond
communication, Cindy Love, April 30, 2007; personal
communication, Mark Malamud, October 9, 2007]. This
suggests that the ACSI survey results can be considered
reasonably valid, and not unduly affected by non-responsebias,
unless there are undetected sources of non-response bias
affecting all surveys over an extended time frame.

However, it is best not to rely too heavily on any one Web
evaluation methodology. As noted earlier, a multidimensional
approach is warranted and has been adopted by the more
experienced better-funded NIH websites. The survey of NIH
Web teams indicates that 21 of the participating teams practise,
to varying degrees, a multidimensional approach. In addition
to the ACSI, during the time of the trans-NIH project, 19 of the
21 websites also used Web log software, 18 used usability
testing, 11 used expert or heuristic reviews, 4 used other types
of surveys, 4 used focus groups, 3 used audience measurement
and profiling, and 1 indicated other.

Conclusions

The trans-NIH leadership team believed in the importance of
Web evaluation going into thetrans-NIH ACSI project and was
motivated to make the ACSI availableto a broad group of NIH
websites. The hope was to significantly increase the use of
online customer surveys, the ACSI being a particular variant
of the general class, within the NIH Web community. Further,
the hope was that the project would not only increase NIH staff
understanding of the value of this and other forms of Web
evaluation, but also strengthen the management and financial
support for Web evaluation at NIH.

The project was successful in increasing the use of and interest
in online surveys and enhancing the understanding of the
strengths and limitations of such surveys. A majority of
participating websites found considerable added value in the
survey process and results. However, many of the Web teams
gave a clear indication in the project evaluation survey that
notwithstanding the benefits, it was uncertain or questionable
whether they would be able to fund the modest (US $20,000 or
SO per year per website) cost of renewing the ACSI from their
own fundsif central NIH funds were no longer available. Asit
turned out, central funding was not continued beyond the 2-year
project life of this trans-NIH project, and each participating
NIH website had to make its own decision whether to continue,
and, if so, find its own funding to do so. The result was that
only about one quarter of the NIH websites renewed their ACSI
license, and half of those renewalswere the early experimenters
who had been using the ACSI for the longest time.
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For this trans-NIH project, the US $18,000 survey license fee
per website was considered to be competitive with other online
survey optionsin terms of cost and to offer a better value added
per dollar when considering the other benefits of the ACSI. For
those websites wishing to continue, the FCG and ForeSee
Resultsoffered an ACS “lite” version at US $15,000 (compared
to US$25,000 for full service), but even at that price point there
were relatively few renewals.

The NIH was fortunate to have the support of the Evaluation
Set-Aside Program for the trans-NIH ACSI project. Much was
learned, and many websites received significant added value,
in their own estimation. But this was an experiment, not an

Wood et d

ongoing operational activity. Without central funding, only the
more experienced better-resourced larger websites, for the most
part, continued with the ACSI.

Thus, afinal lesson learned from the trans-NIH ACSI project
experiment is the tenuous nature of Web evaluation in the age
of e-government, when OMB and departmenta policies are
placing ever greater emphasis on Web-based delivery of
government information and services. A parallel commitment
to adequate evaluation of those Web-based activities may well
be needed in order to help assure that the potential of the Web
and other information technologies to improve customer and
citizen satisfaction is fully realized.
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Abstract

Background: Smoking is more prevalent among lower-income individuals and certain racial/ethnic minorities. Addressing
tobacco cessation among diverse populations is an urgent public health priority. As Internet use continues to rise among all
segments of the US population, Web-based interventions have enormous potential to reach priority populations. Conducting
Web-based smoking cessation research in priority populations requires psychometrically sound measurement instruments. To
date, only one published study has examined the psychometric properties of |nternet-administered measures commonly used in
Web-based cessation trials. However, the sample was homogeneous with regard to race/ethnicity and income. We sought to
replicate and extend these findings in a more diverse sample of smokers.

Objective:  The aim was to examine the internal consistency and test-retest reliability of measures commonly used in smoking
cessation clinical trials among racial/ethnic minorities and smokers with lower income.

Methods: Participants were enrolled in arandomized trial of the efficacy of an Internet smoking cessation program between
June 2005 and September 2006. Following a baseline telephone assessment and randomization into the parent trial, participants
wererecruited to thereliability substudy. In phase | of recruitment, all participantsin the parent trial were recruited to the substudy;
in phase 1, all consecutive racial/ethnic minority participants in the parent trial were recruited. Race and ethnicity were assessed
via self-report using two standard items from the US Office of Management and Budget. An email was sent 2 days after the
telephone assessment with a link to the Internet survey. Measures examined were quit methods, perceived stress, depression,
social support, smoking temptations, alcohol use, perceived health status, and income. Internal consistency and test-retest reliability
of Internet- versus tel ephone-administered measures were examined within four strata defined by race/ethnicity (non-Hispanic
White, racial/ethnic minority) and annual household income (US $40,000 or less, more than $40,000).

Results:  Of the 442 individuals invited, 319 participated (72% response rate): 52.4% were non-Hispanic White, 22.9% Black,
11.6% Hispanic, 7.8% Asian, 4.4% American Indian / Alaska Native, and 1% Native Hawaiian / Other Pacific Islander. About
half (49.4%) reported an annual household income of US $40,000 or less, and 25.7% had a high school degree or less. Test-retest
reliability was satisfactory to excellent across al strata for the majority of measures examined: 9 of 12 continuous variables had
intraclass correlation coefficients = 0.70, and 10 of 18 binary variables and both ordinal variables had kappa coefficients = 0.70.
Test-retest reliability of severa quit methods varied across strata.

Conclusions.  Race/ethnicity and income do not affect the psychometric properties of most Internet-administered measures
examined. This knowledge adds to the confidence of conducting Web-based smoking cessation research and strengthens the
scientific rigor of collecting information via the Internet on racial/ethnic minority and |ow-income subgroups.

Trial registration: clinicaltrials.gov NCT00282009 (parent trial)

(J Med Internet Res 2008;10(1):e8) doi:10.2196/jmir.987
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Introduction

Although the overal prevalence of smoking has declined in
recent years, now at 20.9% among US adults, smoking continues
to be more prevalent among individuals with lower levels of
income and education and among certain subgroups of
racial/ethnic minorities [1]. For instance, smoking prevalence
is 29.9% among those living below the poverty line, 43.2%
among adults with a General Educational Development (GED)
diploma, 32.6% among those with 9-11 years of education,
26.7% among African American men, and 32% among
American Indians / Alaska Natives [1]. In addition, low
education and income also have been linked to lower rates of
quit attempts and quit success[2,3]. Given the enormous health
burden and economic impact of smoking [4,5], addressing
tobacco cessation among diverse popul ations has been identified
as an urgent public health priority [6].

Increasingly, the Internet is being recognized as having great
potential to address disparitiesin health and health risk behaviors
(such astobacco use) by providing information, treatment, and
support to traditionally underserved populations [7-12]. More
than 70% of US adults now use the Internet [13], and online
usage hasincreased steadily since 2000 across race, education,
income, age, and rural/urban categories [14,15]. In 2005, a
majority of African Americans (57%) and Latinos (70%)
reported using the Internet, as did 49% of individualsliving in
households with an annual income of lessthan US $30,000 [14].
In addition to the reach of the Internet, its 24/7 availability, the
ability to engage with others as anonymously as desired, and
the use of audio, video, and numerous other interactive features
make it an appealing dissemination channel for health
information and behavior change interventions. Indeed, with
thousands of health-related websites in existence, the Internet
now plays a meaningful role in the health care system, often
serving asthe primary source of health-related information and
support for consumers.

The use of the Internet among smokers has increased steadily
inrecent yearsaswell. In 2006, 9% of online adults (more than
10 million people) had searched the Internet for help in quitting
smoking [16], up from 6% in 2002 [17]. Studies of Web-based
cessation programs are growing rapidly in number [18], with
early studies describing the development, usability, and pilot
testing of programs [19-24] and more recent reports describing
randomized efficacy trials [25-32]. To date, the magjority of
these studies have focused on “ mainstream” Internet userswho
are largely non-Hispanic White, college educated, and have
higher incomes. However, given the growth of Internet use
across al demographic subgroups and the recent national
attention on eliminating health disparities[33-37], research and
development efforts will need to increasingly focus on tobacco
use among priority populations such as racial/ethnic minorities
[38] and those with lower levels of income and education.

http://www.jmir.org/2008/1/e8/

Despite the overall increase in Internet use, it must be
acknowledged that access to Web-based cessation programsis
still uneven across populations with regard to income and
race/ethnicity, with the poor and racial/ethnic minorities having
more limited access. However, the persistence of a “digital
divide” does not negate the need to conduct rigorous efficacy
and effectiveness studies in these subgroups. Rather, it
underscorestheimportance of research to understand for whom,
why, and under what conditions Internet cessation programs
are effective and to elucidate new directions to further reduce
the digital divide.

Critical to the conduct of Web-based cessation research with
more diverse populationswill bethe availability of measurement
instrumentsthat have been validated using samples of thetarget
audience [39-41]. The assumption of universal applicability of
standardized scales normed on majority populations needs to
be explicitly tested across domains (such as racia/ethnic
background, income, and education) to ensure that their use
with specific subgroups is relevant and appropriate [41]. A
growing body of evidence suggests that the reliability and
validity of data obtained using questionnaires administered via
the Internet are generally consistent with results obtained
through  paper-and-pencil and  computer-administered
guestionnaires. However, the majority of these studies employ
between-group comparisons. Cross-method consistencies
examined within subjects have been demonstrated for severa
constructs, including dietary intake [42], independent life skills
among youth [43], health status and health behaviors [44], and
psychopathology screening [45].

To date, only one published study that we know of has examined
the crossmethod consistency of Internet- and
telephone-administered measures commonly used in smoking
cessation clinical trials using awithin-subject design [46]. Our
research group found that theinternal consistency and test-retest
reliability coefficients were comparable for Internet- and
telephone-administered measures of stress, depression,
self-efficacy, socia support, perceived hedlth status, alcohol
use, and previous quit methods [46]. However, the sample in
this ongoing study was primarily non-Hispanic White (80%)
with a household income above US $30,000 (73%). It is
important not only to determine that assessment instruments
perform adequately when administered viathe Internet, but also
that they demonstrate sound psychometric properties across
subgroupswhen administered viathe Internet [47,48]. Therefore,
the goal of the present study was to replicate and extend these
findings in amore diverse sample of smokers. Specifically, we
were interested in determining whether the psychometric
properties of the measures previoudy examined were
comparabl e across categories of race/ethnicity and incomewhen
administered online and by telephone.
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Methods

Sample Recruitment

Participants were enrolled in a parent study that is an ongoing
randomized controlled trial of the efficacy of an Internet
smoking cessation program (QuitNet) and tel ephone counseling
(Clinicaltrials.gov: NCT00282009). Recruitment into the parent
trial has been described elsewhere [28]. Following a baseline
telephone assessment, partici pants were randomized to treatment
and invited to participate in a reliability substudy. Those who
agreed were emailed 2 dayslater with alink to the online survey.
Each participant’s unique study identification number was
embedded into the link to the online survey so that responses
could be joined with their telephone survey data. A description
of the online survey administration is available in Graham et &
[46]. Participants were paid US $15 for completing the online
survey.

Recruitment to the substudy was conducted in two phases. In
phase | (June to September 2005), all individuals randomized
tothe parent trial wererecruited. Thisyielded asamplethat was
primarily non-Hispanic White with a household income above
US $30,000. To increase the heterogeneity of the sample, all
racial/ethnic minority participants consecutively randomized
to the parent trail were recruited in phase Il (October 2005 to
September 2006). Race and ethnicity were assessed using the
US Office of Management and Budget [49] 2-question format.
Participants were first asked to indicate their race from one of
five categories: (1) American Indian or AlaskaNative: aperson
having originsinany of theorigina peoplesof North and South
America(including Central America), and who maintainstribal
affiliation or community attachment; (2) Asian: aperson having
originsin any of the original peoples of the Far East, Southeast
Asia, or the Indian subcontinent including, for example,
Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the
PhilippineIslands, Thailand, and Vietnam; (3) Black or African
American: a person having origins in any of the black racial
groupsof Africa; (4) Native Hawaiian or Other Pacific |lander:
aperson having originsin any of the original peoples of Hawaii,
Guam, Samoa, or other Pecific Islands; and (5) White: aperson
having origins in any of the original peoples of Europe, the
Middle East, or North Africa. Next, participants were asked to
indicate if they were Hispanic or Latino, meaning a person of
Cuban, Mexican, Puerto Rican, South or Central American, or
other Spanish culture or origin, regardless of race. These
categories are required in all federally funded research studies
in the United States. The study received human subject
protections approval from the Georgetown University Medical
Center ingtitutional review board.

M easures

In the parent trial, the baseline telephone assessment included
measures of demographic, smoking, and psychosocial
characteristics. To be sensitive to response burden on
participantsin an Internet-based trial, brief measures and items
from large national epidemiologic surveys with known
psychometric properties were selected. The present study
examined the reliability of the following subset of measures
administered viathe Internet.

http://www.jmir.org/2008/1/e8/
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Smoking Temptations Questionnaire (Short-Form)

The short-form (9-item) version of the Smoking Temptations
Questionnaire [50] assessed the temptation to smokein different
situations. Each item israted on a 5-point scale ranging from 1
“not at all tempting” to 5 “extremely tempting” The
guestionnaire can be scored to form a total score, as well as
three subscal e scores that measure temptationsin positive affect
or social situations, negative affect situations, and habitual or
craving situations. This short form is derived from a 17-item
measure for which internal consistency coefficients are as
follows: Positive Affect / Socia (6 items, Cronbach alpha =
0.857), Negative Affect (6 items, Cronbach alpha= 0.946), and
Habit/Addictive (5 items, Cronbach alpha = 0.800) [50].

Partner Interaction Questionnaire

Supportive behaviors from a spouse/partner have been shown
to predict successful quitting [51,52], and negative behaviors
predict relapse [53,54]. The Partner Interaction Questionnaire
(PIQ) [53] isthemost commonly used measure of spouse/partner
support rel ated to cessation. We administered amodified version
of the PIQ that measures the receipt of specific behaviorsfrom
the person who follows the participant’s efforts to quit smoking
most closely, not just a spouse/partner [55,56]. The modified
version assessed how fregquently the participant’s support person
exhibited three positive and three negative behaviors [46], with
responses of never (0), almost never (1), sometimes (2), fairly
often (3), and very often (4). The three positive items were
“express pleasure at your effortsto quit,” “congratulate you for
your decision to quit smoking,” and “ express confidencein your
ability to quit/remain quit.” The three negative items were
“mention being bothered by smoke,” “ask you to quit smoking,”
and “ criticize your smoking.” Cronbach al phacoefficientswere
0.92 for the 3-item positive subscale and 0.84 for the 3-item
negative subscale.

Perceived Stress Scale

Stress has been implicated in problems quitting smoking and
in relapse [57]. The 4-item Perceived Stress Scale (PSS) [58]
assessed the degree to which participants found their lives to
be unpredictable and uncontrollable during the past month.
Response options were never (0), almost never (1), sometimes
(2), fairly often (3), and very often (4). Cronbach alpha
reliability coefficients range from 0.60 to 0.72 [58,59].
Test-retest correlationsrange from 0.85 over 2 daysinacollege
sample to 0.55 over 6 weeks in a smoking cessation sample
[58].

Center for Epidemiological Studies Depression Scale

Symptoms of current depression were measured using the
10-item Center for Epidemiological Studies Depression Scale
(CES-D) [60]. Scores on the CES-D have been positively
associated with smoking prevalence and intensity and failure
to quit in representative samples of US adults[61]. The CES-D
iswidely used in smoking cessation trials in the United States
and abroad (eg, [62-67]). Each item israted on a4-point scale
to indicate the frequency of occurrence during the past week.
Response options were modified to less than one day (0), one
to two days (1), three to four days (2), and five to seven days
(3). Test-retest correlations range from 0.21 to 0.84, with an
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overal correlation of 0.71, at an average time interval of 22
days[60].

Alcohol Use

Alcohol use is a common barrier to cessation [68,69].
Participants were first asked if they drank any alcohol. Using
items from the then current 2002 Behavioral Risk Factor
Surveillance System [70], those who said yes were asked to
indicate how many days per week on average they drank alcohol,
how many drinks they typically had on adrinking day, and the
maximum number of drinks they had on one occasion during
the past month. In addition, we used aslightly modified version
of a 2-item screener [71] to assess problems associated with
alcohol use. The original questions asked about alcohol and
drug use conjointly; our modification dropped the wording about
other drugs so that questions read as follows: “In the last year,
have you had more to drink than you meant to?” and “In the
last year, have you felt you wanted or needed to cut down on
your drinking?’ These items have high specificity (80%-90%)
to detect current alcohol problems.

Quit Methods

Participants indicated whether they had ever used various
methods to quit smoking, including cold turkey, pamphlet or
book, individual counseling, group counseling, nicotine patch,
nicotine gum, nicotine nasal spray, nicotine lozenge, nicotine
inhaler, Zyban (bupropion), switching to chewing tobacco or
snuff, an Internet program (not including QuitNet), telephone
counseling, acupuncture, hypnosis, or any other method.

Perceived Health Status and Medical History

Using the item from the Medical Outcomes Study 36-Item
Short-Form Health Survey (SF-36), participants rated their
current health status on a 5-point scale from 1 (excellent) to 5
(poor) [72]. Participants were also asked if they had ever had a
smoking-related illness (yes/no).

Income

Incomeis considered a sensitive question that some participants
may not be comfortable answering. We examined itsreliability
to determine if the greater anonymity of the Internet would
result in different responses than tel ephone administration. Total
household income during the past year was assessed with eight
response options: less than US $10,000, $10,000-20,000,
$20,000-30,000, $30,000-40,000, $40,000-50,000,
$50,000- 75,000, $75,000-100,000, and $100,000 or more.

Statistical Analysis

Thefirst set of analyses documents the recruitment processand
describes the recruited sample, including a comparison of
participation rates between the original study and the present
study. To examine the generalizability of the final sample, we
characterized survey participants on a range of demographic,
smoking, and psychosocial variables. Frequency tablesare used
to summarize the categorical data, and both parametric and
nonparametric tests are employed to determine the statistical
significance levels.

The test-retest reliability of measures across modes of survey
administration (Internet versus telephone) was examined by
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race/ethnicity and income. Specifically, we conducted stratified
analysesthat compared and contrasted (1) non-Hispanic White
participants versus racial/ethnic minorities and (2) low-income
versus high-income participants. The group of racial/ethnic
minoritiesis comprised of participants who reported their race
as African American, Asian, Native Hawaiian / Other Pacific
Islander, or American Indian/ Alaska Native, or their ethnicity
as Hispanic. Based on a naturally occurring median split, the
binary income variable was created with low income
representing US $40,000 or less (49.2%) and high income
representing more than US $40,000 (50.8%). We considered
using educational level as a stratification variable instead of
income but decided against it. Since only 21% of our subjects
had a high school degree or |ess, the uneven sample size would
have resulted in low power for testing differences between
Internet- and tel ephone-admini stered measures among subjects
with lower educational level, aswell asimprecise estimates of
the corresponding reliability coefficients.

In Table 1, the test-retest reliability of all continuous variables
is examined across survey methods using the intraclass
correlation coefficient (ICC), calculated according to formula
ICC(3,1) of Shrout and Fleiss [73]. This version of the ICC
measuresthe correl ation between asinglerating on a continuous
measure using the Internet survey, with a single rating of the
same measure obtained over the telephone, when Internet and
telephone are the only channels of interest for administering
the survey (fixed rater scenario). In large samples, the ICC has
an F distribution that can be used to derive asymptotic 95%
confidence interval (95% CIl) estimates. Test-retest reliability
above 80% is usually sought in method comparisons, with 70%
considered an acceptable value.

Since reliability measures are based upon mean-centered
versions of the variables of interest, they are insensitive to
participants tendenciesto provide consistently higher responses
on one survey instrument than another. Therefore, examination
of test-retest reliability for these two survey methods was
supplemented by t tests aimed at detecting the presence of any
systematic bias as manifested by location differences between
the Internet and telephone surveys. We report the results of
theset tests bel ow, but these data have been omitted from Table
1 dueto space limitations (the compl ete set of tablesisavailable
upon reguest from the corresponding author). To allow for the
presence of outliers in the data, robust location tests based on
the Wilcoxon statistic were also carried out. Additionally, effect
Size measures based on standardized mean differences were
estimated for each stratum, allowing usto distinguish clinically
significant from merely statistically significant results. With
approximately 160 subjects per stratum of interest, this study
was designed to ensure detectability with at least 80% power
a the 5% significance level of within-stratum location
differences corresponding to a“small” effect size (delta=0.20),
when the within-subject correlation in the responses across the
Internet and telephone surveysis no lower than 0.60.

In Tables 2 and 3, we examine differences in the test-retest
reliability of binary and ordinal variables acrossthe four strata.
Although not presented dueto space limitations, the prevalence
of binary and ordinal variableswas cal culated for both Internet-
and telephone-administered measures. Prevalence differences
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between the paired binary indicators contributed by each study
subject were tested using the McNemar test of marginal
homogeneity, as implemented in PROC FREQ of SAS v8.2
[74]. This test is equivalent to checking whether any
disagreements that occur between the two methods of
administration are entirely random and, hence, equally likely
to beresolved in favor of either. It is noteworthy that its power
is driven entirely by the number of subjects with discordant
reports (Np) rather than the total sample size. Effect sizes for
the sign test have been defined by Cohen [75] as"small" for g
=0.05, "moderate" for g = 0.15, and "large" for g = 0.25, where
g is the absolute difference from 50% in the proportion of
discordant pairs that endorse the Internet over the
interviewer-administered measure. Detectability with 80%
power at the 5% significance level requires that N exceeds
140, 79, and 23, respectively. On thisbasis, "small" prevalence
differences between Internet- and telephone-administered
measures are detectablefor al variableslisted in Table 2, other
than for the a cohol-related questions, for which only "moderate”
differences can be detected.

In testing for prevalence differences between ordinal variables
in Table 3, alatent variable model is assumed in which these
variables can be construed as discretized versions on an
underlying continuous variable. This model holds exactly for
household income and appears quite reasonable for measuring
health status. Because of skewness, the probit link associated
with normal data in the latent scale was replaced by alog-log
link for income and a complementary log-log link for health;
both links can accommodate departures from symmetry and are
related to the Gumbel distribution. In this setting, tests for
prevadlence differences between the Internet- and
interviewer-administered measurestrand ateinto tests of location
differencesinthelatent scale, implemented in PROC GENMOD
of SAS v8.2 using generalized estimating equations, with a
working exchangeable correlation matrix used to adjust for
within-subject dependencein the paired ordinal measurements.

Shown in Tables 2 and 3 are the kappa coefficients [ 76], which
measure the level of between-method agreement beyond that
which can be ascribed to chance. Kappa coefficients have their
range constrained by differences in prevalence between the
dichotomous measures under investigation, and caution should
be exercised in their interpretation when the associated sign test
is significant [77]. In the absence of prevalence differences,
standard cutoffsfor measuring agreement have been established
by Landisand Koch [ 78], which rate them asfollows: 0.80-1.00
=amost perfect, 0.60-0.80 = substantial, 0.40-0.60 = moderate,
0.20-0.40 = fair, 0.00-0.20 = dlight, and < 0.00 = poor.
Confidenceinterva sfor kappa coefficients have been calcul ated
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in Tables 2 and 3 using the profile variance method of Lee and
Tu [79], which improves on the more common asymptotic
normal approximation of Fleiss et a [80]. Extensions of
kappa-type statistics to ordinal data have been proposed by
Cohen [81] and require weights for the cells corresponding to
partial agreement. Linearly decreasing weights of theform 1 —
(i—j)/ (k- 1) areemployed, wherei and j refer to the row and
column scores and k is the number of categories. Health status
has been rated on a 5-point scale, whereas household income
is scored using the category midpoints for all categories other
than the last one for which asensitivity analysis was conducted
by varying the midpoint from US $125,000 to $150,000. Finaly,
in Table 4 the internal consistency of several continuous scales
is examined using Cronbach alpha coefficient [82], with the
95% CI obtained according to van Zy! et al [83].

Results

Recruitment Results and Sample Characteristics

Detailsabout enrollment are provided in Figure 1. During phase
| of recruitment (June-September 2005), 297 individuals were
invited to participate: 288 accepted (97%) and 217 (73.1%)
completed the online survey within 1 week of their telephone
assessment. Four individuals completed the online survey after
datawerepulled for the original analysespresented in our earlier
study [46]. Thus, the sample size and response ratesvary dightly
from our original manuscript. During phase Il of recruitment
(October 2005 to September 2006), 145 individua swereinvited
to participate: 137 accepted (94.5%) and 102 (70.3%) completed
the online survey within 1 week of their telephone assessment.
The final sample size was 319. With regard to race/ethnicity,
52.4% were non-Hispanic White, 22.9% Black, 11.6% Hispanic,
7.8% Asian, 4.4% American Indian / Alaska Native, and 1%
Native Hawaiian / Other Pacific Islander. About half (49.4%)
of participants reported an annual household income of US
$40,000 or less and 25.7% had a high school degree or less.
The majority were women (61.4%), the average age of
participants was 35.23 years (SD = 10.9; range 18-78), and
participants smoked an average of 17.9 cigarettes per day (SD
= 9.4; range 5-60).

There were no significant differences in participation rates
between phase | and phase |1 of the study. The “active refusal
rate” (ie, those who declined theinitial invitation to participate)
was 3.0% in phase | and 5.5% in phase Il (x?, = 1.6, P = .20).
The“passiverefusal rate” (ie, those who accepted theinvitation
to participate but did not compl ete the online survey) was 21.9%

in phase | and 24.8% in phase Il (x?, = 0.4, P = .49).
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Figure 1. Flowchart of enrollment in phase | and phase ||
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Means and Prevalence Data

For variables with negligible missingness (Smoking
Temptations, PIQ, PSS, CES-D) the stratum-specific sample
sizes were non-Hispanic Whites = 167, racial/ethnic minorities
= 151, high income = 163, and low income = 151; for these
variables, the study had at least 80% power at the 5% level of
significance to detect stratum-specific effect sizes of delta =
0.22-0.23. For the alcohol variables, for which missingnessrates
were higher, the corresponding sample sizeswere non-Hispanic
Whites = 124, racial/ethnic minorities = 199, high income =
123, and low income = 99; for these variables the minimum
detectable effect size rose to delta = 0.25-0.28. According to
Cohen's[75] nomenclature, theseare"small” effect sizeswhich,
while likely to be statistically significant in our study, may be
of lesspractical import than "moderate” effect sizesinthe delta
= 0.50 range.

http://www.jmir.org/2008/1/e8/

RenderX

As shown in Table 1, there was little systematic bias between
the two survey methods as indicated by strong ICCs across all
continuous variables. In examining mean differences, the only
variable showing differences of “moderate” effect size between
the Internet- and telephone-administered questionnaires is the
Negative Affect subscale of Smoking Temptations, with the
mean of the interviewer-administered measures 0.42-0.54
standard units higher than higher than the mean of the
I nternet-administered version across strata (all P values<.001).
As aresult, the total score of the Smoking Temptations scale
shows an overall mean difference in the “small to moderate”
range, with thetwo sample means 0.29-0.44 standard units apart
(@l Pvalues<.001). Despite statistically significant differences
for variables such as the PIQ total score and the CES-D
measured among non-Hispanic Whites, the observed effect sizes
were “small,” a result of the ample power our sample size
affords for detecting within-subject differences in continuous
outcomes.
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Table 1. Internet—telephone reliabilities of continuous variables by race/ethnicity and income

Racial/Ethnic Minority ~ Non-Hispanic White  Low Income High Income
ICC  95%Cl ICC  95%CI ICC  95%CI ICC 95% ClI
Smoking Temptations (total) 0.73 0.65-0.80 0.67 0.58-0.75 0.67 0.57-0.75 0.73  0.65-0.79
Positive Affect or Social Situations 0.70 0.61-0.77 0.65 0.55-0.73 0.66 0.56-0.74 0.69 0.59-0.76
Negative Affect Situations 0.67 0.57-0.75 0.66 0.56-0.74 0.69 0.60-0.77 0.63  0.54-0.72
Habitual or Craving Situations 0.69 0.60-0.77 0.70 0.61-0.77 0.70 0.62-0.78 0.69 0.60-0.76
PIQ (total) 0.88 0.84-0.91 0.90 0.87-0.93 0.89 0.85-0.92 090 0.87-0.93
Positive 0.75 0.67-0.81 0.85 0.80-0.88 0.75 0.68-0.82 0.85 0.80-0.89
Negative 0.87 0.83-0.91 091 0.88-0.94 0.89 0.85-0.92 091 0.87-0.93
PSS 0.77 0.70-0.83 0.74 0.66-0.80 0.79 0.73-0.85 0.71 0.62-0.78
CESD 0.81 0.75-0.86 0.78 0.71-0.83 0.79 0.72-0.84 079 0.72-0.84
Alcohol Use
Number of drinking days per week 0.94 0.91-0.96 0.95 0.93-0.96 0.96 0.93-0.97 0.93  0.90-0.95
Number of drinks on atypical day 0.91 0.87-0.94 0.83 0.76-0.88 0.93 0.89-0.95 0.77 0.69-0.83
Max number of drinkson asingle occasion 0.92 0.87-0.95 093 0.91-095 0.97 0.95-0.98 091 0.87-093

Of the binary variables listed in Table 2, only two variables
showed satisticaly significant differences in prevalence
between the two survey methods. Across strata, the prevalence
of self- reported smoking-related illness was 7%-13% higher
when assessed over the phone (all P values < .02). Among
non-Hispanic White and low-income participants, the use of
pamphlets or booklets as quit aids was 6%-7% higher when
assessed over the Internet (non-Hispanic White: 24.5% vs
17.9%, P =.02; low income: 25.2% vs 19.4%, P <.02). It should
be noted that the post hoc power of the McNemar test in the
present study is quite low for all but “large” effect sizes dueto
the small number of discordant pairs (N < 26 throughout). The
ordinal variableslisted in Table 2 (income, health status) showed
no significant differences in prevalence under a latent variable
model (al P values> .09).

Test-Retest Reliability and Internal Consistency
Results

Asseenin Table 1, test-retest reliability across modes of survey
administration exceeded the minimal threshold of 70% for the
majority of measures across strata. Reliabilities were very high
(above 90%) for the alcohol use measures, with the exception
of the number of drinks per typical day, for which reliabilities
were lower for non-Hispanic Whites (0.83) and high-income
subjects (0.77). For the PIQ, reliability was around 90% for
both the total score and Negative Affect subscale, but dropped
to 75% for the Positive Affect / Social subscale among
racial/ethnic minority and low-income respondents. Reliability
was moderately strong (in the 78%-81% range) for the CES-D
and acceptable (in the 71%-79% range) for PSS. Results were
least satisfactory for the individual subscales of the Smoking
Temptations scale, none of which exceeded the 70% reliability
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threshold. Still, the overall scale (total score) was morereliable
as would be expected from a composite of three correlated
subscales, with its ICC exceeding the 70% threshold among
racial/ethnic minority and high-income respondents.

In Table 2, amost perfect agreement between the two survey
methods (kappain the range of 0.80-1.00) was obtained across
stratafor 7 of the 15 binary variables assessing prior use of quit
methods: nicotine patch, nicotine gum, nicotineinhaler, Zyban
(bupropion), switching to chewing tobacco or snuff,
acupuncture, and hypnosis. Use of the nicotine lozenge aso
showed near perfect agreement across al strata with the
exception of racial/ethnic minority respondents, for which
substantial agreement was obtained (kappa = 0.68). Three quit
methods showed substantial degrees of agreement across all
strata (kappa in the range of 0.60-0.80): use of pamphlet or
booklet, group counseling, and telephone counseling. At least
moderate agreement was obtained across stratafor quitting cold
turkey (kappa in the range of 0.56-0.71) and individual
counseling (kappa in the range of 0.40-0.60). Agreement was
poor to fair for Internet use (kappa in the range of 0.18-0.49).
Reported use of nicotine spray as a quit method (which was
infrequent among all respondents) showed poor agreement
across surveys for racial/ethnic minority and low-income
subjects, but moderate agreement among non-Hispanic White
and high-income respondents. Although report of ever having
a smoking-related illness showed substantial degrees of
agreement across al respondents (kappa in the range of
0.65-0.71), thisisavariable for which use of the kappa statistic
may be inappropriate due to previously reported prevalence
differences between the two survey methods [46]. As for the
alcohol measures, dl of them showed substantial to near perfect
agreement across all four strata (all kappa values exceed 0.70).
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Table 2. Internet—telephone reliabilities of binary variables by race/ethnicity and income

Racial/Ethnic Minority Non-Hispanic White Low Income” High Income
Kappa® 95%Cl Kappa® ~ 95%Cl Kappa® 95%Cl Kappa® 95%Cl
Quit Methods (ever used)
Cold turkey 0.69 0.52-0.86 0.58 0.42-0.73 0.71 0.55-0.88 0.56 0.40-0.72
Pamphlet or booklet 0.68t 0.54-0.83 0.70 0.58-0.83 0.72% 0.59-0.85 0.67 0.54-0.81
Individual counseling 0.57 0.31-0.84 0.48 0.13-0.84 0.61 0.34-0.87 0.44 0.09-0.78
Group counseling 0.69 0.51-0.88 0.80 0.63-0.97 0.68 0.48-0.87 0.81 0.65-0.97
Nicotine patch 0.96 0.91-1.00 0.92 0.85-0.98 0.95 0.90-1.00 0.93 0.87-0.98
Nicotine gum 0.91 0.84-0.98 0.92 0.86-0.98 0.90 0.82-0.97 0.93 0.88-0.99
Nicotine spray -0.01 —-0.02to 0.00 0.66 0.05-1.00 -0.01 -0.02 to 0.00 0.49 -0.11t0 1.00
Nicotine lozenge 0.68 0.44-0.92 0.91 0.81-1.00 0.80 0.63-0.97 0.85 0.71-0.99
Nicotine inhaler 0.88 0.72-1.00 0.85 0.68-1.00 0.89 0.75-1.00 0.84 0.69-0.99
Zyban (bupropion) 0.93 0.86-1.00 0.94 0.88-0.99 0.90 0.83-0.98 0.96 0.91-1.00
Switchto chewingtobacco 0.85 0.68-1.00 0.86 0.73-1.00 0.89 0.6-1.00 0.82 0.65-0.99
or snuff
Internet program 0.18 —-0.09t0 0.44 0.49 0.23-0.75 0.37 0.11-0.63 0.32 0.02-0.62
Telephone counseling 0.88 0.72-1.00 0.65 0.37-0.94 0.74 0.53-0.96 0.83 0.59-1.00
Acupuncture 0.85 0.65-1.00 1.00 1.00-1.00 0.93 0.79-1.00 0.95 0.85-1.00
Hypnosis 0.96 0.88-1.00 0.96 0.90-1.00 0.91 0.81-1.00 1.00 1.00-1.00
Smoking-Related |lIiness
Ever had smoking-related ggt  0.54-0.77 0.71F 0.61-0.82 067  055-0.78 070t  0.60-0.81
illness?
Alcohol Use
Do you drink alcohol? 0.91 0.84-0.98 0.90 0.82-0.98 0.90 0.83-0.97 0.91 0.84-0.99
Moreto drink than meant  0.75 0.63-0.88 0.91 0.84-0.99 0.84 0.73-0.95 0.84 0.74-0.94
to
\éVanted/needed to cut 0.77 0.63-0.90 0.84 0.72-0.96 0.72 0.57-0.88 0.88 0.78-0.98
own

" Income scored at category midpoint; US $125,000 used for last category.
TWeighted kappa using absol ute difference between category scores to define a distance measure.
*McNemar test for prevalence differencesis significant.

In Table 3 we find almost perfect agreement for the income  the weights was changed from US $125,000 to $150,000. Due
measure (weighted kappa values > 0.84) and substantial to the informativeness of ordinal (as opposed to hinary)
agreement for health status (weighted kappa values > 0.72). measures, the confidenceintervalsare narrower, which indicates
Resultsfor theincome measure were not dependent on whether  improved precision in the estimates.

the midpoint of the highest income category used to construct

Table 3. Internet—telephone reliabilities of ordinal variables by race/ethnicity and income

Racial/Ethnic Minority Non-Hispanic White Low Income” High | ncome

KappaT 95% Cl K appaT 95% Cl K appaT 95% Cl K appaT 95% Cl
Income’ 0.87 0.82-0.93 0.94 0.90-0.97 0.84 0.78-0.91 0.92 0.88-0.97
Health status 0.73 0.66-0.81 0.72 0.64-0.81 0.72 0.64-0.80 0.74 0.66-0.83

* Income scored at category midpoint; US $125,000 used for last category.
TWeighted kappa using absol ute difference between category scores to define a distance measure.
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Finally, Table 4 reports the internal consistency of four scales
of interest (total score only) and contrasts it across survey
methods. For all four scales, the Internet-administered versions
consistently have higher interna consistency than the
interviewer-administered ones. Acrossall four strata, Cronbach
alpha coefficients approach or exceed 80% for CES-D under
both methods, are in the 70%-80% range for the PIQ and PSS,
and only fall below 70% for the Smoking Temptations scale.
Cross-survey comparisons show no statistically significant
differences for PIQ, PSS, and Smoking Temptations, but are
significant at the 5% level across all stratafor the CES-D scale.

Graham & Papandonatos

Although not reported in Table 4 due to space considerations,
we also examined internal consistency of each of the three
subscales of the Smoking Temptations Questionnaire within
each of thefour strata. The Negative Affect subscale maintained
acceptable internal consistency levels across al four strata of
interest, in the range of 77%-85% for Internet administration
and 76%-78% for telephone administration. This was not the
casefor the Positive Affect / Social and Habit/Addictive scales,
for which internal consistency levels never exceeded 60% in
any of the four strata under both methods of administration.
Full tables are available from the corresponding author.

Table4. Internal consistency of measurement scales: | nternet—tel ephone comparisons stratified by race/ethnicity and income

Internet Administered Telephone Administered

No. of Items’ AIphaJr 95% Cl AIphaJr 95%Cl
Smoking Temptations
Racial/ethnic minority 9 0.70 0.61-0.76 0.61 0.51-0.70
Non-Hispanic White 9 0.65 0.56-0.72 0.57 0.45-0.65
Low income 9 0.66 0.57-0.73 0.58 0.47-0.67
High income 9 0.68 0.60-0.75 0.60 0.50-0.69
PIQ
Racial/ethnic minority 6 0.79 0.73-0.84 0.74 0.67-0.80
Non-Hispanic White 6 0.80 0.74-0.84 0.76 0.69-0.81
Low income 6 0.81 0.76-0.85 0.78 0.72-0.83
High income 6 0.79 0.73-0.83 0.72 0.65-0.78
PSS
Racial/ethnic minority 4 0.75 0.68-0.81 0.75 0.68-0.81
Non-Hispanic White 4 0.77 0.71-0.82 0.71 0.62-0.77
Low income 4 0.75 0.67-0.80 0.72 0.63-0.78
High income 4 0.77 0.70-0.82 0.74 0.67-0.80
CESD
Racial/ethnic minority 10 0.86 0.82-0.89 0.82 0.77-0.86
Non-Hispanic White 10 0.86 0.82-0.89 0.79 0.73-0.83
Low income 10 0.85 0.81-0.88 0.79 0.73-0.83
High income 10 0.85 0.81-0.88 0.82 0.77-0.86

*Number of items in measurement scale.

TCronbach alpha based on total score of unstandardized items for each scale.

Discussion

This study demonstrated that the psychometric properties of a
broad range of measures commonly used in smoking cessation
clinical trialsare not different when administered viathe Internet
to racial/ethnic minority or low-income participants. Few studies
to date have explicitly examined race/ethnicity and incomewith
sufficient sample size and power to determine the degree of
consistency between Internet- and telephone-administered
guestions, and none have examined these questionsfor cessation
constructs. Therefore, these results provide new and largely
reassuring i nformation about measurement and method variance
across two modes of administration in samples of participants

http://www.jmir.org/2008/1/e8/

who are of increasing importance to researchers involved in
tobacco use behavior and cessation intervention research. Given
the high smoking preval ence rates among racial/ethnic minority
and low-income individuals, it isimportant to be able to reach
and intervenein these target groups and to know that important
data about key variables such as mediators, moderators,
covariates, and outcomes can be collected using efficient
modalities such as the Internet.

While the mgjority of measures were consistent across modes
of administration, there were severa statistically significant
differences in means and prevalence. In genera, these
differences have minimal clinical significance as they were
small in magnitude; however, such differences highlight the
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importance of pilot testing items with the target population to
ensure adequate comprehension of questionsaswell asresponse
formats. Items that require clarification by telephone or that
yield different means or prevalence when administered viathe
Internet may require more detailed instructions or specific
illustrative examplesto assist research participants. The Internet
is more similar to a paper-and-pencil test than an interview
during which promptsand clarifications can be made. Equivalent
forms of questions need to be tested to ensure all items and
scales are consistent across modes of delivery whenever
possible. Detecting differences can help improve thereliability,
validity, and equivalency of measures across modalities.
Empirical data of the kind collected in this study can provide
valuable information to researchers about possible sources of
error variance or systematic measurement bias.

The majority of the test-retest reliability coefficients fell above
the minimum threshold of 0.70, indicating substantial to strong
agreement between survey methods. Two exceptions noted were
in the quit methods measure in items that assessed use of
nicotine spray and Internet cessation websites in previous quit
attempts. In general, these two findings should be interpreted
with caution given that overall prevalence of both quit methods
was very low in both the phone and Internet surveys (< 10%)
and that both point and interval estimates of kappaare extremely
sensitive to small changes in cell counts. However, we aso
know from analyses of follow-up datafor the parent study that
some participants continued looking for cessation assistance on
the Internet following randomization. When reporting on use
of smoking cessation websitesin the Internet survey, participants
may have included their use of cessation websites following
the baseline tel ephone assessment. The take-home message here
is that it is critical to examine the time frame referenced in a
reliability study to ensure that the wording of questions does
not artificially inflate or deflate the concordance of responses.
Participantswere asked to indicate whether they had “ ever used”
a variety of quit methods. It is reasonable to consider that
participants in the smoking cessation parent trial began trying
various methods of quitting immediately following enrollment
and referenced those methods in the Internet survey
(administered following randomization) but not in the baseline
telephone survey.

Internal consistency across items was good for al scales
examined, with the exception of the Smoking Temptationsscale.
Across strata, Cronbach alpha coefficients did not exceed the
threshold of 0.70 for either the total scale score or any of the
subscales. These findings are consistent with our previously
published study [46] and with work by Ward (personal
communication, RM Ward, October 2007) in which Cronbach
alpha coefficients were as follows: Negative Affect = 0.765,
Habit/Addictive = 0.579, and Positive Affect / Social = 0.573.
Given the poor performance of the Habit/Addictive and Positive
Affect / Social subscales, it is not surprising that the internal
consistency of the overall Smoking Temptations scale failed to
exceed the 70% threshold across strata and mode of
administration in the present study. Given these findings, further
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refinement of the Short-Form of this measure is called for,
especially sincethe availability of psychometrically sound, brief
assessment instrumentsiis critical to minimize response burden
in Web-based smoking cessation research trials.

Results should be considered in the context of several
limitations. First, it is possible that the higher internal
consistency seen in Internet-administered measures was due to
learning effects since Internet measures were aways
administered several days after the telephone interview.
Counterbalancing the order of administration would address
this limitation and should be considered in future studies.
Second, it is possible that the internal consistency may have
been artificially inflated due to memory effects associated with
the relatively short (ie, 2-7 days) time frame between
measurement points. There is often a 2-4 week gap between
repeat administrations of the same scalesfor test-retest reliability
studies. Given the dynamic nature of many of the constructswe
assessed—especially in the context of a cessation trial—this
shorter time frame was necessary so asnot to artificially deflate
internal consistency due to expected changes in knowledge,
attitudes, and beliefs. Third, some may question our use of a
cutoff of US$40,000 for our “low income” stratum. The median
household income in the United States 2006 was US $48,201
[84], meaning that half the US population fell below this
threshold. In addition, Internet use is more common in
householdswith higher levels of income (93% for = US $75,000
vs 49% for < US $30,000 [14]). Therefore, we believe that US
$40,000 or lessisareasonable cutoff for lower income Internet
users. Finally, our use of race/ethnicity as a categorization
variable was to explore in a preliminary fashion whether there
are differences by culture or context in the psychometric
properties of Internet-administered measures. A limitation of
this approach is that the group of racial/ethnic minority
participants is likely still quite heterogeneous with regard to
race, ethnicity, and other variables that may influence survey
response patterns. Future studies should move beyond race and
ethnicity to investigate the specific factors that may link
race/ethnicity to measurement issues such as health literacy,
technology access and familiarity, and other cultural factors.

In conclusion, the present study replicated findings from an
earlier study demonstrating adequate internal consistency and
test-retest reliability of a broad range of measures commonly
used in smoking cessation clinical trials. In addition, this study
extended these findings by examining measures among
racial/ethnic minorities and individuals with lower levels of
household income. This knowledge adds to the confidence of
conducting Web-based research and strengthens the scientific
rigor of collecting information viathe Internet on racial/ethnic
minority and low-income subgroups. This study also revealed
afew areas where measurement scales did not perform as well
as expected. These findings underscore the importance of
explicitly testing consistency among subgroups with sufficient
statistical power in order to test empirically the equivalence of
measures and to identify measures that require more work to
improve their performance in specific subgroups.
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Abstract

Background: The World Wide Web has increasingly become an important source of information in health care consumer
decision making. However, little is known about whether searching online resources actually improves consumers’ understanding
of health issues.

Objectives: The aim was to study whether searching on the World Wide Web improves consumers’ accuracy in answering
health questions and whether consumers' understanding of health issuesis subject to further change under social feedback.

Methods: This was a pre/post prospective online study. A convenience sample of 227 undergraduate students was recruited
from the population of the University of New South Wales. Subjects used a search engine that retrieved online documents from
PubMed, MedlinePlus, and Healthinsite and answered a set of six questions (before and after use of the search engine) designed
for health care consumers. They were then presented with feedback consisting of asummary of the post-search answers provided
by previous subjects for the same questions and were asked to answer the questions again.

Results. There was an improvement in the percentage of correct answers after searching (pre-search 61.2% vs post-search
82.0%, P <.001) and after feedback with other subjects’ answers (pre-feedback 82.0% vs post-feedback 85.3%, P =.051).The
proportion of subjects with highly confident correct answers (ie, confident or very confident) and the proportion with highly
confident incorrect answers significantly increased after searching (correct pre-search 61.6% vs correct post-search 95.5%, P
<.001; incorrect pre-search 55.3% vsincorrect post-search 82.0%, P <.001). Subjectswho werenot as confident in their post-search
answers were 28.5% more likely than those who were confident or very confident to change their answer after feedback with

other subjects’ post-search answers ()(21: 66.65, P <.001).

Conclusions. Searching across quality health information sources on the Web can improve consumers’ accuracy in answering
health questions. However, aconsumer’s confidence in an answer is not agood indicator of the answer being correct. Consumers
who are not confident in their answers after searching are more likely to be influenced to change their views when provided with
feedback from other consumers.

(J Med I nternet Res 2008;10(1):€2) doi:10.2196/jmir.963

KEYWORDS
Health care consumer; information searching; decision making; social feedback; Internet; accuracy; confidence

examination of how online searching influences the way
consumers make health-related decisions.

The World Wide Web is now recognized asanimportant source  Many studies have examined the quality of online health care
of information in supporting the practice of evidence-based  consumer information [3], the tools and initiatives developed
medicine [1] and consumer health care decision making [2].  to promote health literacy [4], as well as the characteristics of
While much research focuses on the impact of information \yebsites and search engines that influence the way consumers
retrieval on clinical decision making, there has been little  perceive and utilize information [5,6]. Of particular relevance

Introduction

http://www.jmir.org/2008/1/e2/ JMed Internet Res 2008 | vol. 10 | iss. 1 [€2 | p.61
(page number not for citation purposes)


mailto:e.coiera@unsw.edu.au
http://dx.doi.org/10.2196/jmir.963
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

to understanding the way consumers use online health-related
information, past studies have examined consumers’ familiarity
with health vocabulary [7], their information appraisal [8] and
search query reformulation skills[9], the way they perceiveand
assess Web-based health information [10-13], the types of online
sources they trust [14], the patterns of use and barriers
experienced while using online resources [15], and how access
to online information influences the way they interact with
health care professionals [16-18].

Studies have also shown that people are an important source of
influence among consumers with ahealth-related concern. Ina
randomized controlled trial conducted by Lorig et al, patients
with back pain who had access to an email discussion group
demonstrated greater improvement in pain and made less
physician visits than those without access [19]. Patients with
breast cancer participating in electronic support groups are
reported to have reduced rates of depression and lessened
reactions to pain [20].

Little, however, isknown about whether consumersare actually
able to improve their understanding of health issues after
searching the Web. In addition, little is known about the extent
to which socia feedback affects the way consumers develop
their understanding of health issues. This prospective experiment
teststhefollowing hypotheses: (1) consumers canimprovetheir

http://www.jmir.org/2008/1/e2/

Lau & Coiera

accuracy in answering health care questions after searching
tested online resources, and (2) consumers answers to health
care questionsareinfluenced by feedback with other consumers
answers.

Methods

Study Design

A convenience sample of 227 undergraduate students was
recruited from the University of New South Wales (UNSW).
Subjects were asked to use a specific online search engine to
answer six consumer health questions. People with Internet
access who had previously used an online search engine were
recruited by announcements via student email lists, posters,
leaflets, weekly student magazines, and aUNSW research news
website. Upon completion of the study, subjects were entered
into a draw for one of 100 movie tickets. Ethics approva was
obtained from the Human Research Ethics Advisory Panel at
UNSW.

A pre/post protocol was used in this study. Subjects recorded
their pre- and post-search answers to each question and their
confidence in these answers. After answering each question
post-search, subjects were presented with a summary of the
post-search answers provided by previous subjects and were
asked to answer the question again (Figure 1).
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Figure 1. Screen capture of feedback provided to subjects after answering a question post-search

£J Clinical Scenario - Mozilla Firefox

File Edit \iew History Bookmarks Tools Help

&> @

ﬁ |J_| http: /129,94, 108, 23:8080,/health_searching/page.do?cache=30

" Getting Started I__J, Latest Headlines

»
QuickClinical

Scenario 5.4: What did others think?

What did others think?

Total number of people: 167

Yes: 19% (33 people)

No: 58% (98 people)

Conflicting evidence: 16% (27 people)
Don't know: 5% (9 people)

Your answers are:

Before searching: Don't know
After searching: Yes

You have a chance to answer the question again..

We hear of people going on low carbohydrate and high protein diets, such

as the Atkins diet, to lose weight.

1. Is there evidence to support that low carbohydrate, high protein diets
result in greater long-term weight loss than conventional low energy,

low fat diets?

O ves

O Mo

O conflicting evidence
O Don't know

Each question and the expected correct answer are shown in
Table 1. All scenario questionswere randomly allocated. There
werefour optionsto answer aquestion: “yes,” “no,” “ conflicting
evidence,” and “don’'t know.” Confidence was measured by a
4-point Likert scale from “very confident” to “not confident.”
The questions ranged in difficulty and topic in order to cover a
spectrum of health care consumer questions. They were
developed in consultation with a general practitioner and two
academics from the School of Public Health and Community
Medicine at UNSW. Agreement was reached on the “correct”
answer and the location of the best evidence sources for each
question. A pilot test with three members of the general public
tested the questions for interest and readability. Two additional

" ow
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pilots of five people each were conducted to confirm that it was
possibleto locate documentary evidence required to answer the
guestions correctly.

The search engine retrieved documents from tested resources
known to have high relevance in answering health-related
guestions[21]. These resources are PubMed [22], MedlinePlus
[23], and Hedlthinsite [24]. Overall, subjects were advised to
spend about 10 minutes for each question and to use only the
provided search system to answer the questions. To prevent
subjects from visiting external websites during the experiment,
the navigational bar on the Web browser was hidden once the
subject logged on to the study website.
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Table 1. Case scenarios and questions presented to subjects. A random selection of six cases was presented to each subject in the study.

Case Scenario and Question (Scenario Name) Expected Correct

Answer

1. We hear of people going on low carbohydrate and high protein diets, such asthe Atkins diet, to lose weight. Isthereevidence No
to support that low carbohydrate, high protein diets result in greater long-term weight loss than conventional low energy, low
fat diets? (Diet)

2. You can catch infectious diseases such as the flu from inhaling the air into which others have sneezed or coughed, sharing  No
astraw, or eating off someone else’sfork. The reason is because certain germsresidein saliva, aswell asin other bodily fluids.
Hepatitis B is an infectious disease. Can you catch Hepatitis B from kissing on the cheek? (Hepatitis B)

3. After having afew acoholic drinks, we depend on our liver to reduce the Blood Alcohol Concentration (BAC). Drinking
coffee, eating, vomiting, sleeping, or having a shower will not help reduce your BAC. Are there different recommendations
regarding safe alcohol consumption for males and females? (Alcohol)

Yes

4. Sudden infant death syndrome (SIDS), also known as* cot death,” isthe unexpected death of ababy where thereisno apparent
cause of death. Studies have shown that sleeping on the stomach increases a baby’srisk of SIDS. Isthere an increased risk of
a baby dying from SIDSif the mother smokes during pregnancy? (SIDS)

Yes

5. Breast cancer isone of the most common types of cancer found in women. Isthere an increased chance of devel oping breast
cancer for women who have a family history of breast cancer? (Breast cancer)

Yes

6. Men are encouraged by our culture to be tough. Unfortunately, many men tend to think that asking for help isasign of
weakness. In Australia, do more men die by committing suicide than women? (Suicide)

Yes

7. Many people use home therapies when they are sick or to keep healthy. Examples of home therapies include drinking No
chicken soup when sick, drinking milk before bed for a better night’s sleep, and taking vitamin C to prevent the common cold.
Is there evidence to support the taking of vitamin C supplements to help prevent the common cold? (Cold)

8. We know that we can catch AIDS from bodily fluids, such as from needle sharing, having unprotected sex, and breast- No
feeding. We also know that some di seases can be transmitted by mosquito bites. Isit likely that we can get AIDSfroma mosquito
bite? (AIDS)

to examine whether there was a statistically significant

Data Analysis relationship between subjects’ confidence in their post-search

Subjects searchesand their selected documents, pre-/post-search
answers and confidence, post-feedback responses, time taken
from answering the question pre-search to answering
post-search, and responses to the pre-search and post-search
guestionnaire were logged during the experiment. Responses
to questions were coded as “correct,” “don’t know,” or
“incorrect” according to the predetermined answers for each
question. All cases in which subjects did not conduct a search
before providing an answer or seeking the social feedback, did
not answer the question post-search, or answered “ don’'t know”
post-search were removed from the data analysis.

Thetest for difference between proportionswas used to compare
differences between subjects pre-search, post-search, and
post-feedback answers and to compare changes in confidence
in answers pre- and post-search. The chi-square test was used

http://www.jmir.org/2008/1/e2/
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answers and their tendency to change answers after feedback
with other subjects’ answers. The McNemar test was used to
examine the direction of change in pre- and post-feedback
answers.

Results

Subjectsand Sample

After data exclusion (Figure 2), the study consisted of 211
subjects who made 928 responses, 1606 searches, and 3019
document accesses. Table 2 presents demographic attributes
and self-rated search skills and frequency of searching the Web
for general topics and health-related issues. Overall, subjects
on average took 361 seconds (SD 281.2) to search, made 1.73
(SD 1.391) searches, and accessed 3.25 (SD 3.067) documents
to answer a question.
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Figure 2. Dataexclusion procedure

227 participants with 1362 responses
(227 participants x 6 scenarnos)

| Excluded 16 participants and 338 responses I
(Reason: participants did not search,
: provided “don't know” posl-search answers,

or did nat provide answears) I

211 participants with 928 responses
{including 1606 searches and
3019 documeant accesses

Table 2. Characteristics of subjects (N = 211)

Characteristic No. (%)
Gender

Female 130 (61.6)

Mae 81(38.4)
Age (years)

<25 139 (65.9)

2510 34 46 (21.8)

3510 44 12 (5.7)

=45 14 (6.6)
Sear ch skill

Fair or poor 46 (21.8)

Good 100 (47.4)

Very good 65 (30.8)
Search frequency

Once aweek or less 13(6.2)

Several times aweek 198 (93.8)
Health search frequency

Never 9(4.3)

L ess than once aweek 94 (44.5)

Once aweek 52 (24.6)

Several times aweek 56 (26.5)

answered correctly, wrong-wrong (WW), and 4.7% (95% CI:

Impact on Decision Accuracy 3.6-6.3) who went from right to wrong (RW).

Asshownin Table 3, most subjects, 56.5% (95% CI: 53.3-59.6),

answered correctly both before and after searching, which was The test for difference between proportions shows that there

termed right-right (RR). Thiswasfollowed by 25.5% (95% CI.
22.8-28.4) who improved their answers after searching,
wrong-right (WR), 13.3% (95% CI: 11.2-15.6) who never

http://www.jmir.org/2008/1/e2/

RenderX

was a dtatistically significant improvement (21%) in the
percentage of correct answers before and after
searching(pre-search 61.2% [95% CI: 58.0-64.3]; post-search
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82.0%[95% Cl: 79.4-84.3]; z= —1.21, P <.001). Therewasal so
amarginal significant improvement in the percentage of correct
answers before and after feedback with other subjects’ answers

Lau & Coiera

(pre-feedback 82.0% [95% Cl: 79.4-84.3]; post-feedback 85.3%
[95% Cl: 82.9-87.5]; z= -1.95, P =.051; Table 4).

Table 3. Changesin answer before and after searching (N = 928; adapted from [25])

Pre- Search Post-Sear ch Percentage (95% CI) Total No.
Right Right 56.5 (53.3-59.6) 524
Wrong Right 255 (22.8-28.4) 237
Wrong Wrong 13.3(11.2-15.6) 123
Right Wrong 4.7 (3.6-6.3) a4

Table 4. Correct answers by case scenario (N = 928)

Case Scenario (n) Correct Before Searching,

Correct After Searching, No. Correct After Feedback, No. (%)

No. (%) (%)
Diet (115) 38(33.0) 72 (62.6) 79 (68.7)
Hepatitis B (123) 90 (73.2) 108 (87.8) 114 (92.7)
Alcohol (113) 93 (82.3) 94 (83.2) 99 (87.6)
SIDS (111) 71 (64.0) 95 (85.6) 97 (87.4)
Breast cancer (121) 108 (89.3) 108 (89.3) 111 (91.7)
Suicide (113) 63 (55.9) 98 (86.7) 104 (92.0)
Cold (111) 22(19.8) 68 (61.3) 71 (64.0)
AIDS (121) 83 (68.6) 118 (97.5) 117 (96.7)
Total (928) 568 (61.2) 761 (82.0) 792 (85.3)

Impact of Confidence

Table 5 shows that the most frequently self-reported changein
confidence for al responses before and after searching was
“increased confidence” (WW 51.9% [95% CI: 42.5-61.0], WR
54.0% [95% CI: 46.3-61.6], RW 40.4% [95% ClI: 27.6-54.7],
RR 71.1% [95% Cl: 67.4-74.6]).

Morethan half of subjects (55.6%; 95% ClI: 37.3-72.4) who did
not know the answer pre-search and answered incorrectly
post-search (DW) reported that they were confident or very
confident with their incorrect post-search answer (Table 6). In

Table 5. Changesin confidence in original answer following searches (N

fact, 82.0% (95% CI: 75.5-87.1) of subjectswho wereincorrect
post-search reported being confident or very confident with
their post-search answer (Table 7). Although Table 7 shows
that the proportion of subjects with highly confident correct
answers (ie, confident or very confident) significantly increased
after searching (pre-search 61.6% [95% CIl: 57.6-65.5];
post-search 95.5% [95% Cl: 93.8-96.8]; z= —15.60, P <.001),
the proportion of subjects with highly confident incorrect
answers also increased after searching (pre-search 55.3% [95%
Cl: 50.1-60.3]; post-search 82.0% [95% CI: 75.5-87.1]; z=
—-6.75, P <.001).

= 905; adapted from [26])"

Changein Confidence \ww T (n = 108), No. (%)

WR T (n = 161), No. (%)

RW (n = 47), No. (%) RR (n = 589), No. (%)

Decreased 15(13.9) 58 (36.0)
No change 37(34.3) 16 (9.9)
Increased 56 (51.9) 87 (54.0)

14 (29.8) 5(0.8)
14 (29.8) 165 (28.0)
19 (40.4) 419 (71.1)

"In23 responses, subjects did not report a confidence rating.
TIncludes subjects who did not know the answer before searching.

Table 6. Confidence in post-search answer for subjects who did not know answer before searching (N = 147; adapted from [26])

Post-Search Confidence

Wrong After Search (n =27), No. (%)

Right After Search (n = 120), No. (%)

Not confident /somewhat confident 12 (44.4)

Confident /very confident 15 (55.6)

13(1.8)
107 (89.2)
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Table 7. Comparison of confidence between pre-search and post-search right and wrong answers (N = 928)
Confidencein Answer Pre-Search, No. (%) Post-Search, No. (%) z Score P Value
Right answer (n=568) (n=761)
Not confident/ somewhat confident 208 (36.6) 34 (4.5) 14.91 <.001
Confident/ very confident 350 (61.6) 727 (95.5) -15.60 <.001
Not provided 10(1.8) - - -
Wrong answer (n=360) (n=167)
Not confident/ somewhat confident 154 (42.8) 30(18.0 6.28 <.001
Confident/ very confident 199 (55.3) 137 (82.0) —6.75 <.001
Not provided 7(1.9 - - -

Impact of Social Feedback

Those who were not as confident in their post-search answers
were 28.5% more likely than those who had higher levels of
confidence to change their answer after feedback with other
subjects’  post-search answers (not confident / somewhat

confident 34.4%[95% Cl: 23.9-46.6]; confident / very confident
5.9% [95% Cl: 4.5-7.7]; X*,= 66.65, P <.001; Table 8). Those
who changed their answer after feedback were more likely to
change it from wrong to right than from right to wrong

(McNemar x2,= 15.25, P <.001; Table 9).

Table 8. Number of subjects who changed their post-search answer after feedback (N = 928)

Post- Search Confidence

Changed Answer , No. (%)

Did Not Change Answer , No. (%)

Not confident/ somewhat confident (n = 64)

Confident/ very confident
(n=2864)

22 (34.4)
51 (5.9)

42 (65.6)
813 (94.1)

Table 9. Changesin post-search answer before and after feedback (N = 928)

Before Feedback After Feedback

Right, No. (%)

Wrong, No. (%)

Right (n= 167)
Wrong (n= 761)

122 (73.1)
14 (1.8)

45 (26.9)
747 (98.2)

Discussion

This research demonstrates that while health care consumers
can improve the accuracy of their answers to health care
questions after searching quality online resources, their
confidence in answers is not a good indicator of the answer
being correct. Further, consumerswho are not confident in their
answers after searching are more likely to be influenced to
change their views after feedback with other consumers
answers.

Results of this study for nonclinically trained users are in line
with studiesthat reported search engines can improve the ability
of clinically trained users to answer questions [25,27,28]. The
21% improvement in accuracy between pre-search and
post-search answersreported in this study correspondswith the
study conducted by Hersh et al [28], which found that 66
medical and nurse practitioner students were able to improve
their answers to a set of five clinical questions by up to 20%
before and after using Medline. Our improvement rate also
corresponds with the 21% improvement reported for clinicians
who used the same search engine to answer eight clinical
scenario questionsin acontrolled laboratory setting (pre-search

http://www.jmir.org/2008/1/e2/

correct 29% [95% CI: 25-33]; post-search correct 50% [95%
Cl: 46-54]; z= 9.58, P< .001) [25].

Findings from this research and previous studies have shown
that confidence is not always a good indicator of decision
accuracy [26,29]. The observation that 55.6% (95% CI:
37.3-72.4) of subjectsin thisstudy who did not know the answer
before searching reported being confident or very confident in
their incorrect post-search answers (DW) concurswith the result
reported by Westbrook et al [26], which found that among
clinicians who did not know the answer before searching and
were incorrect after searching (DW), 60% of doctors and 52%
of clinical nurse consultants reported being confident or very
confident in their incorrect post-search answer. This has
implications for large-scale national surveys (such as those
conducted by the Pew Research Center), which often use
confidence as a metric to infer public opinion. In addition,
confidence often shapes the way people make decisions (eg, in
the form of the overconfidence bias [30,31]), and studies have
shown that people can experience cognitive biases while
searching for onlineinformation to answer questions[32]. These
biases, such as the anchoring and order effects, can influence
the way people attend to and process information to make a
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decision. Moreresearch is needed to help users assess the impact
of their levels of confidence and understand how their
confidence might be shaping their beliefs and ability to attend
to new information.

Our findings on the impact of social feedback also concur with
studies that report people are one of the important sources of
information that influence clinicians and health care consumers

Lau & Coiera

evaluated the health care impact of the social feedback that is
possible through such websites. In addition, it is now clear that
it is not sufficient to just provide access to reliable online
resources for health care consumers. The decisions consumers
make are shaped by their confidence and by the influence of
their peersand broader social community. Our research suggests
that connecting consumersto trustworthy and relevant networks

of human resources could be a significant addition to online
health resources. As consumers play an increasingly activerole
in managing their health, it is important not to underestimate
the extent to which online search engines and online peer
networks can influence the way people manage their health
care.

actionswhen confronted with aclinical or health-related concern
[19,20,33-36]. With therole of the Internet asa social network,
typified by the growing interest in sites like Wikipedia,
FaceBook, and MySpace, we can envisage more consumers
seeking health-related information and advice from online peer
networks. However, there appears to be no prior study that has
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Abstract

Background: Developers of health information websites aimed at consumers need methods to assess whether their websiteis
of “high quality.” Due to the nature of complementary medicine, website information is diverse and may be of poor quality.
Various methods have been used to assess the quality of websites, the two main approaches being (1) to compare the content
against some gold standard, and (2) to rate various aspects of the site using an assessment tool.

Objective:  We aimed to review available evaluation instruments to assess their performance when used by a researcher to
evaluate websites containing information on complementary medicine and breast cancer. In particular, we wanted to see if
instruments used the same criteria, agreed on the ranking of websites, were easy to use by aresearcher, and if use of asingle tool
was sufficient to assess website quality.

Methods: Bibliographic databases, search engines, and citation searcheswere used to identify evaluation instruments. Instruments
were included that enabled users with no subject knowledge to make an objective assessment of a website containing health
information. The elements of each instrument were compared to nine main criteria defined by a previous study. Google was used
to search for complementary medicine and breast cancer sites. The first six results and a purposive six from different origins
(charities, sponsored, commercial) were chosen. Each website was assessed using each tool, and the percentage of criteria
successfully met was recorded. The ranking of the websites by each tool was compared. The use of the instruments by otherswas
estimated by citation analysis and Google searching.

Results. A total of 39 instruments were identified, 12 of which met the inclusion criteria; the instruments contained between
4 and 43 questions. When applied to 12 websites, there was agreement of the rank order of the sites with 10 of the instruments.
Instruments varied in the range of criteria they assessed and in their ease of use.

Conclusions:  Comparing the content of websites against a gold standard is time consuming and only feasible for very specific
advice. Evaluation instruments offer gateway providers a method to assess websites. The checklist approach has face validity
when results are compared to the actual content of “good” and “bad” websites. Although instruments differed in the range of
items assessed, there was fair agreement between most available instruments. Some were easier to use than others, but these were
not necessarily the instruments most widely used to date. Combining some of the better features of instruments to provide fewer,
easy-to-use methods would be beneficial to gateway providers.

(J Med Internet Res 2008;10(1):€3) doi:10.2196/jmir.961
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Introduction

While the ever-expanding source of health information might
be seen as a positive step in consumer empowerment (between
36% and 55% of Internet users access online health information
[1-4]), severa studieshave highlighted problemswith the quality
of the information [5-8]. Searching for relevant and reputable
complementary medicineinformation isparticularly challenging
[9], in part due to methodol ogical challenges. Schmidt and Ernst
[10] report that claims are made that can put consumers at risk;
in some cases, adherence to advice obtained from the Internet
has had serious consequences [8,11]. This is of particular
concern for people who may be vulnerable, such as those
affected by cancer [12]. In the case of hydrazine sulfate
poisoning [8], inaccurate and exaggerated claims of
effectiveness and lack of information on side effects were
blamed for misleading a consumer who assumed the substance
was safe.

A 2002 study estimated that 5 million adults in England lack
basic literacy [13]. Furthermore, understanding health
information may be a complex process requiring more than
basic literacy skills as even well-educated people can have
difficulties making sense of it [14]. A US study of over 350
health sciences students showed that while many rated
themselves as possessing good research skills, only a small
proportion were able to demonstrate that they could identify
reliableinformation [15]. While consumers may regularly make
judgments of the quality of information received through
traditional mediasuch as newspapers, books, or lesflets, quality
indicators for Internet content may not be as evident to users
[16].

Consumers looking for health information are likely to select
thefirst few links that appear on search engines and tend not to
look for information about site authors or disclaimers that sites
may make [17]. Studies have found that when consumers
evaluate the quality of health information on the Internet, they
tend to rely onendorsement by government agencies or
professional organizations, their own perception of reliability
of the website source, and the understandability of the
information [18,19].

Several strategies have been designed to help health information
seekers access high-quality information, including codes of
conduct, gateway sites (portals), and evaluation instruments.
The development of instruments has received the greatest
attention, and some suggest that their use by consumers can
educate the user as to the characteristics of a good quality
website [16], but the behavior of the majority of consumers
would suggest that gateways may be the best approach.
Evaluation instruments can still provide amethod for researchers
to help choose linksfor gateways. Evaluation instrumentswork
on the premise that they can identify “quality” sites on the
assumption that sites that conform to indicators of quality are
likely to contain accurate information. Accurate information is
defined as being based on agold standard of information in the
field. While it is not possible for someone with no domain
knowledge to assess accuracy, it may be that instruments can
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be used to help make judgments on quality and hence predict
accuracy.

Gateways are collections of sites that have been prescreened
and deemed of high enough quality to be approved by a
governing organization. Examples of these are Healthfinder
[20] and Intute[21]. Although maintaining portals can belabor
intensive, organizations providing services such as
complementary medicine for cancer need to be able to
recommend sites to their patients. There are many instruments
that have been designed, ranging from simple checkliststo long
and complex documents providing detailed accounts of
assessment methodol ogies, and organizations running a portal
need to choose which to use. Three characteristics that would
seem important are (1) agreement with other instruments when
rating awebsite, (2) ease of use, and (3) longevity. Onthelatter,
many instruments seem to have avery limited life span. In 1998,
for example, Jadad and Gagliardi identified 47 instruments used
to rate the quality of health information on the Internet [22],
but 4 yearslater [23], only six of these instruments still existed.

Our study was conducted in a center providing complementary
care for people affected by cancer. The aim of this study was
to identify website evaluation instruments and to assess their
performance when used by aresearcher to evaluate a sample of
12 websites on complementary medicine for people with breast
cancer. In particular, we asked the following:

- Dotheinstruments use the same criteria, and do they agree
on the ranking of websites?

« How easy are the different instruments for a researcher to
use?

« Are these instruments likely to remain in use such that
future readerswill appreciate the assessment method used?

« Could we identify a pragmatic approach to identify good
quality complementary medicine websites using existing
instruments?

Methods

Literature Search for Evaluation I nstruments

We defined an evaluation instrument as something that an
Internet user could use to assess the quality of a website
containing health information. To identify evaluation
instruments, search terms were based on previous papers that
had attempted to identify instruments for evaluating the quality
of Internet health information [22,24,25]. The databases
Medline, AMED, BNI, CINAHL, EMBASE, and Psychinfo
were searched in February 2007 using the following terms:
“evaluat* OR assess* OR rating OR rat* OR ranking OR rank*
OR quality OR criteria AND website* OR world wideweb OR
Internet.” This achieved results of 29,622, 233, 123, 14,859,
8678, and 10,593, respectively. When in excess of 1000, the
most recent results from each database were examined.

In addition to the above databases, the search engines Google,
MSN, Yahoo, and WebCrawler were searched using the
following terms: “ evaluate OR assess OR rating OR criteria OR
quality AND websites OR Internet.” This achieved results of
212,000,000, 25,410,704, 38,400,000, and 28, respectively.
With the exception of WebCrawler (28 results), the first 100
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results of each were examined. Relevant research papers and
bibliographies were also examined for relevant references.
Several large studiesthat had attempted to systematically search
for and identify instruments for assessing Internet health
information were found [22-25].

Instrumentswere selected if they provided the user with explicit
instructions for evaluating the quality of a website containing
health information. While the HON Code of Conduct
(HONCcode) has been mentioned as agateway site, itsevaluation
criteriawere included in this report.

I nter net Search for Complementary MedicineWebsites

To search for websites to be assessed, a search for
“complementary (medicine OR therapies) AND breast cancer”
was performed in February 2007 using the Google search
engine. Thisresultedin 1,170,000 hits. Thefirst six resultswere
selected on the basis that people are most likely to look at only
the first few results produced by a search engine [17]. Another
six resultswere chosen purposively to obtain aselection of sites
with different purposes and origins: sites bel onging to charities,
sponsored sites, and sites selling products.

Assessment of Websites

The 12 websiteswere eval uated using each of the 12 evaluation
instruments (ie, 144 assessments). Each site was given a mark
using theindividual scoring system for each instrument, which
was then converted to a percentage score. Some instruments
gave negative scores for failing to meet criteria; therefore, it
was possiblefor anegative score to be obtained. Siteswerethen
ranked from 1 (best) to 12 (worst) based on these scores.

Comparison of Evaluation I nstruments

The range of criteria used by the identified instruments was
compared to the nine main criteria identified by the Health
Improvement Institute and Consumer Reports WebWatch
(HIICRW) [26] in 22 hedlth information rating instruments.
Agreement between instruments was assessed by a correlation
matrix using Spearman rank correlation on the instruments
ranking of the websites.

Ilustrative Comparison of Best and Wor st Sites

The range of content on each site made comparison against a
gold standard impossible. Neverthel ess, we sought some “face
validity” in that sites ranked as “good” or “poor” using these
evaluation i nstruments matched with common sense. Statements
made on the site ranked the best by the sum of the 12
instrumentswere compared to those on the site ranked the worst.

Citation Search for Use of Evaluation | nstruments

A citation search on Web of Science was carried out using the
original papers describing the instruments. A sample of papers
that cited the original paper was reviewed, and an estimate was

http://www.jmir.org/2008/1/e3/

Breckons et d

made of the number of papers that had used the tool. A citation
search on Google using theinstrument’s http addresswas carried
out. A sample of websites that cited the original Web address
of the tool was checked to see if the citation was correct. The
number of citations on Web of Science or Google was classified
as low (less than 10), medium (11-100), or high (greater than
100).

L ongevity of Instruments

The URLs of instruments that had been identified in four
previous studies were checked (as part of the literature search)
to see if they sill existed. Instruments were reported as
unavailable if the original URL was not found and searching
the original site or Google for the instrument did not locate it.

Results

Evaluation I nstruments Available

A total of 39 instrumentsthat disclosed their criteriaand aimed
to help users identify good quality information online were
identified. Of these, 12 met our inclusion criteria (Table 1); the
other 27 were excluded (Table 2). Instruments were selected if
they provided the user with a set of objectives and closed
guestions that could be applied to a website containing health
information by someone with no prior subject knowledge and
without having to look at sources other than the website being
assessed. Reasons for exclusion of the 27 instruments included
the following:

« A consumer could not apply the instrument without further
knowledge (eg, “Is the information written by reputable
authors?’).

«  Scoring details were unavail able (eg, Instructions stated to
score each criterion on a scale of 1-5, but no further
information was given as to how to allocate avalue.).

« Questions were not objective (eg, “Are the graphics
attractive?’).

« Instrument was not designed specifically for health
information.

«  Questions were open ended (eg, “What are the author’s
qualifications?’).

« Instrument took the role of atutorial that gave tips on how
to find reliable health information on the Internet but was
not applicable as an instrument.

Websites Sampled

Table 3 shows the websites that were rated using the
instruments; four of the sites were run by UK charities, two
siteswere salling products, and three siteswere US sites offering
cancer treatment. One site was run by a network of health
professionals, one site was funded by advertising on its site,
and one site was funded by sponsors.
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Table 1. Evaluation instruments used in the study

Evaluation Instrument Method of Assessment Ease of Use (Researcher Assessment)  Comprehensiveness
(HIICRW CriteriaMet,
out of 9)

WEB FEET HEALTH Collection: 24 statements: agree or disagree + Straightforward questions 7

Criteriafor Site Selection (WEB FEET) - Time consuming to apply

[27]

HONCcode [28] 8 desirable properties + Short tool, quick to apply 4

+ Each element includes guidelines

Emory University Rollins School of Public 36 statements: +1 disagree, +2 agree, + Interpretation of score 7

Health, Health-Related Web Site Evalua= 0 N/A ~ Time consuming

tion Form (Emory) [29] Score: 0-60

University of Michigan Web Site Evalua- 43 questions, with variety of positive + Printable rating form 6

tion Checklist (Michigan) [30] and negative scores + Interpretation of score

Score: ~80 t0 +80 - Time consuming

- Complex scoring system

Kellogg Library (University of Dalhousie), 31 questions: agree or disagree + Simple questions, straightforwardto 8
Evaluation of Health Information on the use
Internet (Kellogg) [31] ~ Time consuming
DISCERN Quiality Criteriafor Consumer 16 questions on 5-point analogue + Explanation of criteria 5
Health Information (DISCERN) [32] scale from “No” to “Yes’ + Interpretation of score

Overall score: 1-5 - Answerson visual analogue scale more

difficult / time consuming

National Center for Complementary and 10 questions each with explanation ~ + Clear guidance of how to use criteria 6
Alternative Medicine (NCCAM), 10 - No scoring system

Things to Know About Evaluating Medi-

cal Resources onthe Web (NCCAM) [33]

US Pharmacist tool (Pharm) [34] 15 questions with yes/no answers + Easy to apply 6
- No scoring system

Minervation Validation Instrument for Semi-automated tool requiresURL ~ + Automated usability check 5

Health Care Web Sites(Minervation) [35] of site being assessed + Drop-down menus, fast

Drop-down menus to answer ques- Interpretation of score
tions of content and usability

Rating automatically calculated

Score: 0-100%

Nicoll LH, author’s guidelines (Nicoll) Mnemonic (PLEASED) withyes/no  + Quick to use 5
[36] questions, each with author justifica- Explanation of criteria

tion of importance .
— No scoring system

Silberg et a, authors’ guidelines (Silberg) 4 items that should be met + Quick to apply 3
[37] - Does not assess aspects uniqueto Inter-
net information
Sandvik score (Sandvik) [38] 7 questions, each with 3 options + Quick to apply 3
scored 0-2 + Simple scoring system
Score: 0-14
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Table 2. Evaluation instruments excluded

Evaluation Instrument Requires Scoring De-  Questions  Not Open-End-  Tutoria
Further talsUnavail- not Objec- Hedth ed Ques
Knowledge able tive Specific tions

Quality Criteriafor Health Related Websites [39] X

Net Scoring Criteriato Assessthe Quality of Health Internet Information X

[40]

Criteriafor Evaluating the Quality of Health Information on the Internet  x X

[41]

Administration Design Quality Web Site Evaluation Method X

[42]

Evaluating Websites [43] X X

Navigating the Health Care System: How to Evaluate Health Information X X

on the Internet [44]

Rating Criteria and Excellence Awards [45] X

Clean Bill of Health Award [46] X

Health Website Rating (HWR) Project: HIl Health Website Rating In- X

strument (HWRI) [47]

Clearing House™ X

Best of the Web in Mental Health: Rating Guidelines [48] X

Commentary: Measuring Quality and Impact of the World Wide Web X

[49]

Evaluating Internet Health Information: A Tutorial From the National X

Library of Medicine [50]

MedlinePlus Guide to Healthy Web Surfing [51] X

Taking Charge of Health Information [52] X

How to Evaluate Health Information on the I nternet: Questions and An- X

swers [53]

How to Find the Most Trustworthy Health Information on the Internet X

(54

Internet Detective [55] X X

Internet for Health and Well-Being [56] X X

Suggestions for Using the Internet to Find New Cancer Treatments [57] X

Internet Health Codlition” X

How to Judge the Quality of a Web Site [58] X X

Intute: Health and Life Sciences Evaluation Guidelines [59] X X

Best Practice Web Assessments: Evaluation Criteria [60] X X

Evaluation Form Used for LASIK Websites [61] X

Quiality Standards for Medical Publishing on the Web [62] X

Evaluating Internet Resources in Complementary and Alternative X X

Medicine [63]

" Instruments became unavailable between initial search (February 2007) and final submission of paper (November 2007).
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Table 3. Twelve websites on complementary medicine and breast cancer

Breckons et d

Website Purpose of Site

Reason for Inclusion

Breast Cancer Care [64]

A UK charity aimed at providing information and support for people affected

1st on Google

by breast cancer. National Health Service (NHS) information partner.

Breast Cancer Haven [65]

A UK charity that runs day centers offering support, information, and

2nd on Google

complementary therapies to people affected by breast cancer.

CancerHelp UK [66]

A UK information service for people with cancer and their families run by

3rd on Google

the Cancer Research UK charity for cancer and cancer care.

Imaginis [67]
related women'’s health topics.

MD Anderson Cancer Center [68]

An independent resource for information and news on breast cancer and

Aninformation service run by the University of TexasMD Anderson Cancer

4th on Google

5th on Google

Center that offers medical services to people with cancer.

Cancer Treatment Centers of America
[69]
and complementary therapies.

Cancerbackup [70]

An information service run by Cancer Treatment Centers of America, a
network of cancer treatment hospitals and facilities offering conventional

A cancer information charity offering information, practical advice, and

6th on Google

Charity

support for cancer patients, their families, and caregivers.

Heart Spring [71]
by advertising and product sales.

Issels Treatment [72]

A resource for aternative and complementary health information funded

Information produced by Issels Medical Center, a private organization of-

Sponsored: product advertise-
ments

Private cancer center

fering alternative treatment for cancer.

Alternative Cancer [73]
cancer treatments.

A siterun by an individual selling aguide to complementary and alternative

Commercial

MedicineNet [74] Medical information written by a network of medical professionals. Sponsored: product advertise-
ments
Elbee Global [75] A site selling herbal medicines for people with cancer. Commercial

Assessment of Evaluation | nstruments

Comprehensiveness

The HIICRW [26] defined nine criteria that an assessment
should have. Assessment of each evaluation instrument against
the HIICRW criteria showed considerable variation, implying
little consensus on quality markers for websites. Although
assessment of more criteria may not mean an evaluation
instrument is superior, it is interesting that two of the
better-known instruments (HONcode and DISCERN) assessed
relatively few of the items described by HIICRW (see Table
1).

Ease of Use

Table 1 showsthe researcher’s subjective view on the evaluation
instruments’ ease of use. Timetaken isan important component
of ease of use; answering Michigan University’s 43 questions
was extremely time consuming, in contrast to the automated
Minervation instrument, which could be applied very quickly.
Some instruments were not designed to provide numerical
scores. It was useful to have some interpretation of how many
criteria a website should meet for it to be thought of as being
good or bad quality. Instruments varied in the explanation of
their criteria. It was helpful to have further guidance available
to answer questions, such as provided by HONcode and
DISCERN.

http://www.jmir.org/2008/1/e3/

Ranking of Websites

Table 4 shows the percentage score for each of the 12 websites
and the ranking from best (1) to worst (12) by each instrument
and overall. It was notable that the well-known UK charity site
Cancerbackup came only 4th in the overall ranking and that the
WEB FEET tool ranked it 7th, way behind the Elbee Global
website. The HONcode ranked it 5th, on par with the Elbee
Global website. Overall, the best site was Imaginis and the
worst, Alternative Cancer.

Comparison of Evaluation I nstruments

Table 5 shows the agreement (rank correlations) among
instruments on the ranking of the 12 websites from best to worst.
Where thereis a significant correlation (eg, between Michigan
and Kellogg), using either tool would give similar results. This
showed that WEB FEET and HONcode seemed to assess
different characteristics than the other instruments.

Recognition and Use of I nstruments

Recognition, citation, and use of instruments are necessary if
they are to survive. Table 6 shows the Web of Science level of
citation by other papers describing the instruments and the
citations of the instruments’ website addresses on Google.

Comparison of Best and Worst Sites

Table 7 shows illustrative extracts of statements made in the
best and worst ranked sites. Aswould be expected, the best site
(Imaginis) took abalanced and cautious approach to all claims.
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The Alternative Cancer site, rated the worst, made claims that
were exaggerated or difficult to prove or disprove.

Table 4. Ranking and percentage score of websites

L ongevity of Evaluation I nstruments

Breckons et d

Table 8 shows four studies that previously searched for and
identified evaluation instruments and how many of those
instruments were still available in November 2007.

Evaluation In-  Breast Breast Can- Imaginis MD An-

strument Cancer Cancer cer derson
Care Haven Help
WEBFEET 6 8 1 2 4
75% 67% 92%  83% 79%
HONcode 9 2 9 2 1
50% 88% 50%  88% 100%
Emory 6 7 2 3 3
89% 86% 9%%  92% 92%
Michigan 7 6 2 1 2
28% 45% 50%  53% 50%
Kellogg 5 5 1 1 3
70% 70% 90%  90% T7%
DISCERN 8 4 2 5 2
66% 76% 80%  74% 80%
NCCAM 5 5 3 1 1
60% 60% 70%  90% 90%
Pharm 6 7 2 2 4
80% 73% 93%  93% 87%
Minervation 4 7 2 3 6
73% 62% 9%  74% 71%
Nicoll 3 7 1 3 3
71% 57% 86% 71% 71%
Silberg 7 7 3 3 1
25% 25% %  75% 100%
Sandvik 7 7 2 2 1
64% 64% 7%  79% 86%
Overallrank 8 7 2 1 3

Cancer
Treat-
ment Cen-
ters

10

58%

63%

84%

21%

50%

52%

10

50%

60%

64%

29%

25%

10
29%

9

Cancer-

backup

71%

63%

97%

48%

73%

89%

70%

100%

82%

86%

75%

71%
4

Heart

Spring

83%

88%

84%

16%

70%

74%

60%

67%

11

46%

43%

100%

79%
6

Issels

10
58%

50%

11
63%

10
14%

10
33%

10
46%

60%

12
33%

60%

12

14%

25%

36%
10

Alternative MditNg Elbee

Cancer

12
46%

50%

11
63%
11
1%
11
21%

12
31%
11
40%
10
47%

10
48%

29%

25%

11
21%

12

63%

63%

92%

49%

63%

69%

60%

87%

62%

71%

75%

79%

Global

79%

63%

10
68%
12
-14%
11
21%

11
39%

12
20%

10
47%

12
34%

29%
12
0%
12
7%
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Table 5. Spearman nonparametric correlation coefficients between eval uation instruments, based on assessment of the websites

WEB HONcode Emory Michigan Kellogg DIS NCCAM  Pharm Minerva- Nicoll Silberg  Sand-
FEET CERN tion vik

WEB FEET  1.00
HONCcode .35 1.00

Emory 51 .25 1.00

Michigan 48 38 g7 100

Kellogg 739 & 89 1.00

DISCERN 55 .47 8 77 &7 1.00

NCCAM 55 .39 78 89 9 8 1.00

Pharm 53 .28 98 88 87" 84" 80" 1.00

Minervation .30  -.02 8 79 79 70 75" &5 1.00

Nicoll S5 14 o7 8 83" 82" 74 97" 82" 1.00

Silberg 51 51 e’ 66" gt o 7 eat 37 5ot 100
Sandvik 59t Sl 720 83 82" a7 85 73 48 70t 93 1.00

*Correlation is significant at the 0.01 level (2-tailed).
TCorrelation is significant at the 0.05 level (2-tailed.

Table 6. Number of citations in Web of Science and Google (classified as low, medium and high) suggesting use of instruments (NPI: no paper

identified)
Evaluation Instrument Web of Science Google
WEB FEET NPI Low
HONCcode Med High
Emory NPI Medium
Michigan NPI Low
Kellogg NPI Low
DISCERN Med High
NCCAM NPI High
Pharm NPI Low
Minervation NPI Low
Nicoll Not cited Low
Silberg High Low
Sandvik Med Med
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Table 7. Comparison of statements from websites rated best and worst

Best Site (Imaginis)

Worst Site (Alternative Cancer)

“...anecdotal evidence reveals that many
alternative or complementary medicines
may be beneficial to patients, extensive re-
search is still needed to determine whether
non-traditional medicines are truly effec-
tive”

“Chinese herbs have been shown to lessen
the side effects of chemotherapyand
acupuncture has been shown to reduce
nausea (a possible side effect of
chemotherapy and other drug therapies).”

“Not al alternative or complementary
medicines are safe.”

“In arecent studypublished in the Journal
of theNational Cancer Ingtitute, researchers
found that advanced breast cancerpatients
with high stress levels were less likely to
live aslong as patientswho coped well with
stress.”

“Some preliminary studies have shown that
vitamins may help reduce risk of breast
cancer or treat the disease.”

“Proven Therapies.

Includes alist of successful, long-standing alternative treatments from around the world going unused
by the conventional medical system. Thereis one reason they are the oldest - in the hands of experienced
practitioner they work! For example: the very successful nutritional based Gerson therapy. It has been
used by untold thousands of people worldwide for over 50 years.”

“Every day worldwide, quietly behind the scenes, there are over 100 proven alternative therapies used
successfullyagainst cancer. (Get a FREE list of the 78 most popular below) The problemis, nobody
bothersto tell the public. Plus, conventional cancer doctors (MD Oncologists) are not taught anything
about themin medical schools. This must change!”

“The one true secret to success: There are six basic types of proven aternative cancer treatments, and
you must use them all together.”

“Anvirzel®

A new weapon against cancer and AIDS from Ozelle Pharmaceuticals - a herbal extract which is non-
toxic and causes no adverse side effects. Closed clinical trials are showing that the drug is especially
effective against prostate and breast cancer. The materials of the company promoting Anvirzel. say that
Dr Ozel treated 494 cancer patients with the extract, resulting in a high rate of success. The company
hasorganized phase| and I tridsin Ireland, and states that the trials confirmed the efficacy of the extract
in cancer. They say the patients were improved in their quality of life as well as regression of cancer,
reporting no notable side effects. Best resultswere said to bein prostate, lung and brain cancers. Sarcomas
showed stabilization.”

“Artemisinin

A Chinese herb, sweet wormwood (ginghao in Chinese). In test tube studies, breast cancer cell research
resulted in a 28% reduction of breast cancer cells treated only with artemisinin, and an amazing 98%
decreasein breast cancer cellswithin 16 hours that were treated with artemisinin and an iron-enhancing
molecule, transferrin. These treatments had no significant effect on normal human breast cells. Thisre-
search pointed to the involvement of freeiron in the toxic effect of artemisinin toward cancer cells, ba-

sically sparing healthy cells. (* Selective toxicity of dihydroartemisinin and holotransferrin toward human
breast cancer cells, Life Sciences 70 { 2001) 49-56."

Table 8. Instrumentsidentified in previous studies still available in 2007

Study Year of Study No. of Instrumentsidenti- No. of Instruments Available in November 2007
fied

Jadad and Gagliardi [22] 1998 14 3

Kimet a [25] 1999 27 7

Gagliardi and Jadad [23] 2002 5 1

Bernstam et al [24] 2005 17 3

Discussion

Application of the evaluation tools to particular websites may
also have produced different results with other researchers.

Limitations of This Study

Bernstam et a, in a recent study [76], suggested that some
quality criteriamay have poor interobserver reliability. However,

Our study has some limitations. Selection of instruments,
website ratings, and HIICRW criteria comparison were
performed by only one researcher. Possible interobserver
variation may mean that someinstrumentseligiblefor inclusion
may have been missed and that some excluded may have been
included by other reviewers. Dueto the nature of theinstruments
being searched, they do not lend themselves to very specific
search terms, meaning that our searches produced many results.
Nevertheless, we may have found more tools by examining a
greater number of search results or by searching other databases.
Two instruments were excluded only for the reason that they
were not health specific and, in retrospect, that exclusion
criterion may not have been warranted.

http://www.jmir.org/2008/1/e3/

RenderX

there is likely to be more variation (both intraobserver and
interobserver) in the values attributed to individual
characteristics of an assessment tool. When combined to give
an overall rank, as we have done in this study, tools are more
likely to give consistent results.

What This Study Offers

Although our study has limitations, our experience has a useful
message for several groups of people:

«  For those assessing or developing gateways who may wish
to use an evauation instrument, this study provides
information that may help select an instrument.
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«  For authors of evaluation instruments, we identified those
features that may be desirable to ensure their instrument is
useable and useful.

«  For information seekers, we show which propertiesto look
for when selecting an instrument and suggest which
instruments may be preferable to others.

«  For developers of complementary medicine websites, we
show the need to use “technical markers of quality” to
ensure that their site achieves high scores when assessed
by instruments.

Our study also suggests that the popular HONcode may assess
quality in adifferent way than other instruments.

The Quality of Websites

Developers of websites or gateways on complementary medicine
need some method to check the quality of what they are
presenting, and users of their websites need to be able to assess
for themselves, and to believe, the claim that this is a quality
website. What does quality mean? Provost et a [77] define
quality asthelevels of excellence which characterize the content
of the site based on accepted standards of quality. At the very
least, it should mean that the information presented is evidence
based and the evidence is available to be checked.

The Gold Standard Approach

Impicciatorre et al [78] were among the first to assess the
reliability of Web page information by comparing it against a
gold standard. Others have followed this approach [7,79,80],
but in every case, they have been able to focus on specific pieces
of information or advice that have an available gold standard.
For example, Pandolfini et a [81] compared information on the
management of cough in children against a gold standard.
Assessing quality in this way is time consuming, and in cases
where websites present information on abroader range of topics,
not afeasible option. Having some sort of evaluation that allows
a quicker test of quality is therefore an attractive option, and
for this reason, numerous evaluation instruments have been
devised.

Doesthe Evaluation I nstrument Approach Act asGood
Proxy for Quality of Information?

Pandolfini et al [81] examined 19 Web pages and noted that no
relationship was found between technical aspect, content
completeness, and quality of information as compared to agold
standard. However, only one page received a high score on
comparison against the gold standard, and this page al so scored
high on the other two measures. In our study, we have not
assessed against a gold standard, but a simple comparison of
the content of the best and worst sites using evaluation
instruments shows our approach to have face validity. However,
we should remain cautious. While instruments are designed to
assessthe quality of information, they are concerned with quality
indicators and can therefore not take into account the accuracy
of an individual piece of information. Eysenbach et a [5] are
of the opinion that it is unlikely that a universal set of criteria
could be developed that would predict the quality of health
information websites asthere are compl ex rel ationships between
quality indicators and actual quality of information. While the
results of our study suggest that websites rated higher by the

http://www.jmir.org/2008/1/e3/
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evaluation instruments seem typically less likely to contain
exaggerated claims, Walji et al [82] analyzed 150 websites
dealing with the use of ginseng, ginkgo, and St. John’s wort
and concluded that domain-independent criteria may not be
appropriate for identifying complementary and aternative
medicine websites, suggesting that consumers should rely on
authoritative providers of information. There may be specific
challenges in accessing high-quality information on
complementary medicine, but there are several initiativesaimed
at providing high-quality, evidence-based information, including
the Cancer Specialist Library [83], National Center for
Complementary and Alternative Medicine (NCCAM) [84], and
Complementary and Alternative Medicine Evidence OnLine
(CAMEOL) [85].

Validity, Reliability, and Agreement of Evaluation
Instruments

The majority of available instruments have not been tested for
reliability [24,86] or validity [86], and few include information
describing the development process [82]. DISCERN and the
Minervation tool appear to bethe only onesthat discussthe fact
that their instruments have been tested for reliability and
validity. Even among researchers, thereislikely to be observer
variation on various criteria. Bernstam et al [76] examined the
degree to which two raters could reliably assess 22 popularly
cited quality criteria on a sample of 42 complementary and
aternative medicine websites and found poor agreement on
8/22. Good definition of the quality criteria should improve
agreement, but the level of agreement between most of the
instruments used in this study shows that complete “accuracy”
may not be that important. Two of the instruments, HONCode
and WEB FEET, did not have good agreement with the other
10 in ranking the best to worst sites. It is not clear why thisis.
So athough HONcode is used frequently, we felt it safer to use
those instruments that agreed as most of the other instruments
seemed to address most aspects identified by the HIICRW.

Ease of Use

Five of the 12 instruments were time consuming to apply.
Bernstam et al [24] took the view that any tool containing more
than 10 criteriawastoo long for routine use and that the majority
of available instruments are not user friendly. Although
instruments should be comprehensive, and while it may be
useful to ask a wide range of questions about a site, it is
important that the application of an instrument is practical. Our
study suggeststhat greater coverage of criteriaisnot necessarily
achieved by asking a large number of questions, although if a
tool istoo short it is unlikely that it could cover a wide range
of criteria. There was a great deal of variation in usability of
the instruments. The Minervation tool contains an automated
featurethat allowsentry of an URL. It produces an accessibility
rating, leaving the user to select answers to questions of
reliability and usability from drop-down menus. It then allocates
scores for each section, an overall score, and gives arating of
the site in terms of “poor,” “fair,” or “good.” These automated
features are in contrast to an instrument such as the one
developed by Emory University, which was very time
consuming to apply. Someinstrumentsfeature further guidance
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to assist the user in answering the questions, which was
considered a useful attribute.

Range of Criteria

Eight of the instruments contained criteria concerning
accessibility; although differing between instruments, this
element asked questions about website design, layout, and if
there was a search engine included on the page or appropriate
linksfor navigation. While accessibility might not seem directly
related to the quality of the information contained in the pages,
it is extremely important in terms of the usefulness of the site.

Many websites“lost marks” asthey did not display information
concerning authorship. Eysenbach et al feel that this may be
more related to convention than quality as it is not usual for
organizations to display names of individual authors, and this
is not necessarily an indicator of quality [5]. The way that the
instrument’s question is phrased may be crucia in informing
users of the quality of asite. Concerning authorship, somewould
ask “Isthe name of the author disclosed?” which, initself, may
show that the site has a good transparency policy, but it does
not add clarity to questions of quality asit is still not known if
the author is suitably qualified to write on a particular topic.
Similarly, regarding currency of theinformation, “ Doesthe site
display the date on which it waslast updated?’ isnot asvaluable
as “Hasthe site been updated in the last 6 months?’ Hence, an
instrument covering the same criteria as another may achieve
adifferent rating due to different wording of its questions.

Number and “ Shelf Life" of Evaluation I nstruments

Bernstam et a [24] apparently identified 273 instruments;
however, they included tools such as “top traffic” that could
not be utilized by an Internet user. They identified only seven
instruments that could be applied by Internet users. We did not
attempt to identify instruments that could not be applied to
individual sites by an information seeker.

One problem with any technology assessment method isthat if
the method is no longer supported or in use, citation of the
results by the gateway developer becomes obsolete. Studies
[22,23] and examination of previous reviews have shown that
tools previously developed are no longer in use. Our study also
found that the number of instruments has been reduced. It may
be that people have begun to use instruments already in
existence rather than to devel op new ones. We examined citation
of papers and Web addresses to estimate the current popularity
of instruments on the basis that more popular technologies are
more likely to survive. (In another field, the story of the VHS
tape outliving the apparently technically better Betamax provides
an example of theimportance of “being popular.”) Some of the
instruments that we reviewed (eg, Kellogg), athough they
showed agreement with other instruments and were easy to use,
may not survive because they have no critical mass of use.

The Ultimate Evaluation | nstrument

We aimed to identify the best method for assessing websites
for inclusionin agateway on complementary medicinefor breast

Breckons et d

cancer. No one tool seemed to be the answer. The three
most-cited instruments on Google appeared to be DISCERN,
HONcode, and NCCAM. HONcode does not seem to agree
with the rankings produced by other instruments and seemed
to have some quirks in its rankings. DISCERN seemed more
difficult to apply than NCCAM, so if we chose onetool, it would
be NCCAM. (This supports Walji's assertion that
complementary medicine requires domain-specific criteria.)
However, wethink that the authors of instruments might benefit
from merging their methods to produce one tool. This has
recently been argued by Provost et a [77] in reporting the
development of the WebMedQual scale. They argued that
harmonization of Internet-based health information evaluative
efforts would benefit all users and international researchers.
They reviewed the literature on rating scales and identified 384
different items used by 26 scales. Four expert reviewers rated
items, eliminated duplicates, and reworded or del eted itemsthat
were not clear, meaningful, or measurable, that were thought
unimportant, too general, or vague, or that could not befeasibly
ascertained by an experienced but nonmedical Internet user.
They ended up with the following constructs: content (19 items),
authority of source (18 items), design (19 items), accessibility
and availability (6 items), links (4 items), user support (9 items),
confidentiality and privacy (17 items), and e-commerce (6
items). They claimed that their scale, consisting of 8 categories,
8 subcategories, 95 items, and 3 supplemental items to assess
website quality, was the first step toward a standard tool that
would be easy to use. However, from our experience of using
NCCAM and other instruments, we question whether an
instrument requiring 98 items would be quick and easy to use.

A recently devel oped method of ng websites containing
health information, CLUE W (personal communication, Philippe
Degjardins, Laval University, 2007), is designed to assess the
clinical usefulness of information to a health professional.
Interestingly, this instrument cal cul ates the usefulness of a site
from a formula that incorporates validity and relevance of the
information on the site as well as the work required to use this
information. This instrument has undergone an extensive
devel opment processinvolving many health professionals. With
many instruments already in existence, it will be interesting to
see how much attention this new assessment method will attract.

Another new method, FA4CT [87], published after our search,
differsfrom the checklist approach by asking usersto compare
information they find with information on other sites; only if
discordant information is found, a checklist (the CREDIBLE
checklist) isused. Thisisreferred to by the authors as a second
generation educational model. Although this approach does not
guarantee that information will be compared to agold standard,
it is claimed that this method of assessment is similar to the
process that experts go through when searching for, and
checking, the accuracy of information on the Internet. New
methods such as FAACT may make the checklist approach
obsolete, but inthe meantime, this study givesthose developing
gateways a practical guide as to which assessment instruments
may be useful.
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Abstract

Background: Personally controlled health records (PCHRS) are accessible over the Internet and allow individuals to maintain
and manage a secure copy of their medical data. These records provide a new opportunity to provide customized health
recommendations to individual s based on their record content. Health promotion programs using PCHRs can potentially be used
in avariety of settings and target alarge range of health issues.

Objectives: The aim was to assess the value of a PCHR in an employee health promotion program for improving knowledge,
beliefs, and behavior around influenza prevention.

Methods: We evaluated a PCHR-based employee health promotion program using a randomized controlled trial design.
Employees at Hewlett Packard work sites who reported reliable Internet access and email use at |east once every 2 days were
recruited for participation. PCHRs were provided to all participants for survey administration, and tailored, targeted health
messages on influenzaillness and prevention were delivered to participants in the intervention group. Participants in the control
group received messages addressing cardiovascular health and sun protection. The main outcome measure was improvement in
knowledge, beliefs, and behavior around influenza prevention. Secondary outcomeswere influenza vaccine rates among househol d
members, the impact of cardiovascular health and sun protection messages on the control group, and the usability and utility of
the PCHR-based program for empl oyees.

Results:  The intervention did not have a statistically significant effect on the influenza knowledge elements we assessed but
did impact certain beliefs surrounding influenza. Participants in the intervention group were more likely to believe that the
influenza vaccine was effective (OR = 5.6; 95% CI = 1.7-18.5), that there were actions they could take to prevent the flu (OR =
3.2; 95% CI = 1.1-9.2), and that the influenza vaccine was unlikely to cause a severe reaction (OR = 4.4; 95% CI = 1.3-15.3).
Immunization rates did not differ between the intervention and control groups. However, participants in the intervention group
were more likely to stay home during an infectious respiratory illness compared with participants in the control group (39%
[16/41] vs 14% [5/35], respectively; P = .02). The program also succeeded in improving recognition of the signs of heart attack
and stroke among participantsin the control group. Overall, 78% of participantsrated the PCHR as* extremely/very” easy to use,
and 73% responded that they would be “extremely/very” likely to participate again in a PCHR-based health promotion system
such asthis one.

Conclusions:  With asmall sample size, this study identified a modest impact of a PCHR-based employee health program on

influenza prevention and control. Employees found the PCHR acceptable and easy to use, suggesting that it should be explored
as a common medium for health promotion in the workplace.
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Introduction

Methods

Yearly influenza outbreaks are a prime example of a public
health problem with well-devel oped surveillance methods and
evidence-based programs for prevention but poor compliance
with health protection guidelines [1]. Fifty-five million adults
aged 18 to 64 years areinfected with influenza every year, with
200 million days of restricted activity, 70 million days of work
absenteeism, and 18 million visits to health care providers [2].
Influenza vaccination among healthy, working adults has been
shown to be highly effective, resulting in a 25% reduction in
any episode of upper respiratory illness, a43% decreasein days
of work missed dueto respiratory illness, and 44% fewer visits
to physicians’ offices for respiratory illnesses when compared
to unvaccinated adults [3]. Nonetheless, vaccination rates are
only 18% among healthy adults 18 to 49 years of age and 46%
among those with high-risk conditions 50-64 years of age [4].

Personally controlled health records (PCHRS) [5] are a subset
of personal health records [1,6] and enable an individual to
assemble, maintain, and manage a secure copy of his or her
medical data [7]. PCHRs are designed based on the principle
that patients have the right to own and manage copies of their
own medical histories, and they provide avirtual medical home
with modalities for communication among patients, clinicians,
and hedlth authorities. PCHRs present a new opportunity to
bridge the gap between public health research and action to
improve the health of individuals. We explored the use of a
PCHR as a vehicle for the delivery of customized health
promotion messages in which individual s received information
and recommendations based on their record content. This
approach to health communication enables rapid, tailored, and
targeted delivery of health care recommendationsto individuals.
Tailored communication has previousy been shown to be
superior to generic, population-based recommendations in
achieving patient compliance [8] and can easily beimplemented
with PCHRs.

We report an evaluation of a PCHR-based employee health
promotion program using arandomized controlled trial design.
The principle objective was to assess the use of the PCHR to
improve knowledge, beliefs, and behavior surrounding influenza
prevention. There were three secondary objectives. The first
wasto assessthe effect of el ectronic messages delivered through
the PCHR on influenza vaccine rates among household
members, the second was to assess the impact of messages
addressing cardiovascular health and sun protection on the
knowledge and behavior among participantsin the control group,
and the third was to evaluate the usability and utility of the
PCHR-based program for employees.

http://www.jmir.org/2008/1/e5/

Design and Participants

Using arandomized controlled trial design (Clinical Trials.gov:
NCT00142077), we evaluated an electronic PCHR system to
modify knowledge, beliefs, and behavior around influenza.
Participants were recruited from eight Hewlett Packard
Corporation work sites in the northeastern United States in the
fall of 2005. Employees at the research siteswererecruited with
two emails sent to their work email address by the company’s
human resources department. The emails contained study
information and invited potential participants to complete a
brief set of questions to assess dligibility. Eligible volunteers
were 18 years of age or older, comfortable reading and writing
in English, part-time or full-time employees of the company
and had reliable Internet access at work, school, or home and
used email at least once every 2 days. In addition, participants
could not have ahistory of aseverereaction to influenzavaccine
or severeallergy to chicken eggs, since both of these conditions
contraindicate use of the influenza vaccine. Enrollment was
initially planned for October 2005; however, just prior to the
original recruitment period, several Hewlett Packard work sites
were closed and employees were relocated or laid off at several
other sites. Therefore, the study began in November 2005 and
our recruitment pool was smaler than anticipated. All
participants electronically provided informed consent prior to
study initiation. The study was approved by the Committee on
Clinical Investigation at Children’s Hospital Boston, Boston,
MA, USA.

Assignment to the intervention and control groups was
performed at the level of the corporation work site in order to
prevent employees at the same site from sharing information
about the trial, including recommendations provided in the
health messages. Prior to study initiation, we created two groups
with four sites in each such that the number of employees in
each arm was evenly distributed. The two groups were then
randomly assigned to the intervention and control arms by a
person unfamiliar with the detail s of the work sites. Participants
in the study were informed that the study wasto eval uate health
promotion using a PCHR with an electronic messaging system
and were masked as to whether they were in the intervention
or control groups.

I nterventions

We used a PCHR system called PING [9-11] (new versions are
called Indivo [12]), whichisbuilt to open standards on aflexible
XML data model and is accessible over the Web. PING is
designed to enable patients to own complete, secure copies of
their medical record and to integrate information over time and
across sites of care [5,11]. In this investigation, we tested the
survey, decision support, and health messaging features of
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PING, and records did not include any health information
beyond the data provided by subjects for this study. Enrolled
subjects completed online health risk assessment surveys, the
responsesto which drovethe decision support system to generate
and send tailored health messages for participants in the
intervention group. These messages were sent to participants
PING record inbox, and participants were simultaneously
notified with a standard, plain-text email instructing them to
visit and log on to their PING record to review the message
(Multimedia Appendix 1: PING Record Welcome Screen and
Inbox).

Data Collection for PCHR

Participants in the intervention and control groups completed
three types of survey. The first was a baseline survey that was
posted in their PING record immediately after registration was
completed (Multimedia Appendix 2: Enroliment Survey). This
survey collected demographic data; information on medical
history; health-related behaviors; influenza risk factors,
knowledge, beliefs, and behavior around influenza; and
information related to Internet use. Information was also
collected on household members, including their age; gender;
attendance at work, school, or daycare; and behaviors and risk
factors related to influenza. The baseline survey administered
to the control group contained additional questions addressing
routine health and knowledge and behaviors regarding
cardiovascular health and sun protection.

The second survey was a biweekly survey consisting of a brief
set of questions that was administered approximately every 2
weeks (Multimedia Appendix 3: Biweekly Survey). A total of
seven of these surveys were administered between December
1, 2005, and March 1, 2006. Information was collected on recent
respiratory illnesses in participants and household members,
including duration of symptoms, missed work or school days,
medication use, and health care utilization, and an update was
obtained on their influenza vaccine status. Biweekly surveys
for the control group included additional questions on routine
health care use and recent gastrointestinal or other illness.

The third survey was an exit survey administered at the end of
the study, 2 weeks after the last biweekly survey. It contained
the same questions on influenza knowledge, beliefs, and
behavior asthe baseline survey, aswell as questionsto evaluate
the electronic interface of the application, its usability, the
content of the questions, and the overall utility of the
PCHR-based program to participants. The survey administered
to the control group additionally contained the same questions
on knowledge and behaviors regarding cardiovascular health
and sun protection administered in the baseline survey.

Health M essages

Participants in the intervention group received different types
of influenza-related health messages throughout the study
period. Some of these were personalized based on the
information provided in the baseline and biweekly surveys and
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were posted in the record after a participant completed one of
these surveys. Messages were tailored to include advice for all
household members, to identify individuals at high risk for
influenza-related complications, and to provide information on
respiratory illnesses if a participant or household member
became ill with a respiratory infection. The health messages
were also tailored based on the home addresses of participants
to advise them of influenzaactivity in their area. Other messages
contained general information and were provided on aweekly
or monthly basis. The content of the health messages was
regularly monitored throughout the study period to ensure that
proper messages were being generated and transmitted to
participants.

There were five types of health message:

1. Vaccine reminders: If participants indicated that they or a
household member eligible for the influenza vaccine were
not yet vaccinated, a message was generated urging them
to receive the vaccine. The message contained basic
information on the influenza vaccine and identified any
household members who were a high risk for
influenza-related complications or severe disease based on
recommendations by the Advisory Committee on
Immunization Practices (ACIP) [13]. Figure 1 provides an
example of such a personalized health message.

2. Regpiratory illness advice: Information that a participant
or household member had recently contracted arespiratory
illness prompted a health message with advice on the
treatment and prevention of respiratory illnesses
(Multimedia Appendix 4: Sample Health Message).
Parti cipants were encouraged to stay home from work when
ill, and guidelines were provided on when to contact a
physician.

3. Influenzaalerts: Based on surveillanceinformation provided
by the Centers for Disease Control and Prevention (CDC)
on mortality related to influenza and pneumonia [14],
weekly messageswere sent to participantsresiding in areas
with increased rates of death attributable to pneumoniaand
influenza. These messages aerted participants to the
increase in influenza activity in their area and contained
information on preventing influenza transmission.

4. Weekly influenza risk maps. Every week, participants
received amap displaying areas of low, moderate, and high
influenza activity in the northeastern United States. These
maps were based on the weekly CDC surveillance of
pneumonia and influenza [14] and kept participants
informed of the spread of influenzain their region. Figure
2 isan example of such a map.

5. Monthly bulletins: Once amonth, a message was sent with
educational information about different aspects of influenza.
A total of four such messageswere sent, describing methods
of influenza transmission and prevention, symptoms of
influenza illness, influenza vaccine and its risks, and
treatment options for influenzaillness.
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Figure 1. Sample health message: vaccine reminder (In this example, Alice and Bob are household members of the study participant.)

Get the flu vaccine! This is the most effective way to prevent the flu. According to the
information you have provided, not everyone in your household has received the flu vaccine this
year. Alice and Bob still need to get the flu vaccine. It is especially important that Bob get the
vaccine since he is at high risk for serious complications from the flu.

Everyone should get the flu vaccine every year in order to prevent getting the flu. October and
Movember are the best times o get vaccinated, but you can siill get vaccinated in December and
later. The flu season can last as late as May.

Remember that everyone can get the flu and the vaccine is very effective at preventing the flu.
The vaccine cannot give you the flu.

For more information on the flu vaccine, including who should get the vaccine and what the
common side effects are, go to www.cdc.goviflu/protect/keyfacts.htm.

Figure 2. Sample health message: weekly influenzarisk map (Risk categories were derived from data provided by the CDC on weekly mortality from
pneumoniaand influenza[9].)

/ Massachusetts
-

Regional Influenza Activity - Dec 11th - Dec 17, 2005

[Af] Study sites Risk Categories

4, CDC Sentinel Cities B Low
Moderate

B o

Participantsin the control group received amonthly bulletinon  services. Participants in the control group received neither
cardiovascular health and sun protection (MultimediaAppendix  personalized health messages nor information on influenza
5: Control Group Monthly Bulletin). Information was selected  Four bulletins were sent and provided information on
based on Healthy People 2010 [15] objectives, which aim to  cardiovascular disease, stroke, skin cancer and sun protection,
reduce high-risk behaviors and improve the use of preventive and guidelinesfor ahealthy diet.
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Outcomes

The primary outcome was change in knowledge, beliefs, and
behavior surrounding influenza prevention. Change in
knowledge was assessed using a set of nine questions in the
baseline and exit surveys addressing influenzatransmission and
prevention, influenzaillness, and theinfluenzavaccine. Change
in beliefswas measured with aset of six questions on influenza
illness and vaccine, administered in the baseline and exit
surveys. Measurements of behavior change consisted of therate
of influenza vaccination, the rate of work attendance despite a
respiratory illness, and responsesto two questionsin the baseline
and exit surveys on hand hygiene and cough etiquette.

Secondary outcomesincluded the rate of influenzavaccination
among household members and changes in knowledge and
behavior regarding cardiovascular health and sun protection,
measured using nine questionsin the baseline and exit surveys
administered to the control group. Finaly, the usability and
utility of the PCHR-based program were assessed by means of
12 questions in the exit survey, as well as survey completion
rates and mean days to survey completion.

Statistical M ethods

Logistic regression models were used to analyze the changes
in responses for the questions on knowledge and behavior
surrounding influenza. The models controlled for baseline
responses in the initial survey. A variable for participant work
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sites was tested in the models to control for clustering. This
variable was not significant in any of the analyses and was
excluded from the final models. Immunization rates were
compared using chi-square analysis. Rates for missed work
during an illness were examined using the SAS v9.1 (SAS
Ingtitute, Inc, Cary, NC, USA) PROC GENMOD procedure in
order to control for correlated responses from participants with
more than one illness. The knowledge and behavior questions
on cardiovascular risk and sun protection for the control group
were analyzed with the McNemar test. Assessment of the
usability and utility of the program was performed through
examination of the responsesto the questions on user experience
and calculation of completion rates and mean days to survey
completion.

Results

Participation and Retention

Participant flow is shown in Figure 3. We recruited participants
during a 4-week period between November 10 and December
7, 2005. Of the 3540 employees at the eight work sites, 144
employees registered for the study and 125 completed the
baseline survey. Of these, 119 (95%) completed between one
and seven biweekly surveys, and 99 (79%) completed the exit
survey. The baseline characteristics of the intervention and
control groups are shown in Table 1. Only the gender
distribution differed between the two groups.
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Figure 3. Flow diagram of study participation

# work sites eligible
(N = 35340)

L
Randomization

;N
4 sites in mtervention arm (N = 1844) 4 sites in contrel arm (N = 16596)
L 4 L
Intervention group: 83 subjects Control group: ¢1 subjects registered
registered for study for study
1 1
71 subjects completed baseline 54 subjects completed baseline
SUFVEY SUFVEY
- 1 completed baseline survey after - 1 completed baseline survey after
December 13, 20035, and was excluded December 15, 2005, and was excluded
-4 completed baseline survey on or - | completed baseline survey on or
after December 1, 2003, and did not after December 1, 2003, and did not
receive first biweekly survey receive first biweekly survey
1 1
70 subjects received biweekly 53 subjects received biweekly
SUFVEVS SUFVEVS
- 3 subjects withdrew from study - | subject completed no brweekly
(discontinued on December 26, 2003, SUIVEVS
February 16, 2006, and March 3, 2006)
= 3 subjects completed no biweekly
SUTVEYS
1 1
56 subjects completed exit survey 43 subjects completed exit survey
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Table 1. Baseline characteristics of participants
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Characteristic Intervention Control P Value
(N=71) (N=54)

Number of female participants (%) 41 (58) 20 (37) .02

Mean age in years (SD) 46.4 (8.6) 46.9 (9.4)" 47

Number at increased risk of complicati ons’ (%) 10(14) 9(17) 69

Number who received influenza vaccine during previous flu season (%) 19 (27) 13 (29) 73

Number who received influenza vaccine during current flu season prior to 14 (20) 9(17) .66

study start (%)

" One control subject excluded due to incorrect input of birth date.

Based on recommendations by the Advisory Committee on Immunization Practices (ACIP) [13].

Of the 125 participants completing the baseline survey, two
were excluded because they completed it too late (on March
16, 2006, and April 16, 2006). A total of 99 participants
completed the exit survey and were included in the analyses
examining changesin knowledge, beliefs, and behaviors. There
were 123 participants who received biweekly surveys, among
which four did not complete any of the biweekly surveys (or
the exit survey) and were excluded from the analyses of
vaccination rates and work attendance rates while ill. Among
the control group, there were 43 participants who completed
both the baseline and exit survey and were included in the
analysis examining changes in knowledge and behavior
regarding cardiovascular risk and sun protection. For the
assessment of the usability and utility of the PCHR, weanalyzed
the responses to the questions on user experience in the exit
survey completed by 99 participants, as well as the completion
rates and times to completion of 123 participants for the
enrollment survey, 119 participants for the biweekly surveys,
and 99 participants for the exit survey.

http://www.jmir.org/2008/1/e5/

Outcomes and Estimation

I mprovement in Knowledge, Beliefs, and Behavior
Surrounding Influenza

Table 2 summarizes responses to survey questions evaluating
knowledge, beliefs, and behaviors surrounding influenza. The
intervention did not have a statistically significant effect on the
knowledge elements we assessed. However, it did have a
significant effect on certain beliefs surrounding influenza. At
the end of the study, participantsin the intervention group were
more likely to believe that the influenza vaccine was effective
(OR = 5.6; 95% CI = 1.7-18.5), that there were actions they
could take to prevent the flu (OR = 3.2; 95% Cl = 1.1-9.2), and
that the influenzavaccine was unlikely to cause aseverereaction
(OR = 4.4; 95% CI = 1.3-15.3). The intervention was not
demonstrably effective in changing people’s beliefs that they
should be immunized, that influenzaillness is a moderately to
extremely seriousillness, or that immunization can help prevent
influenza in other people. The two questions addressing hand
hygiene and cough etiquette did not show any changes in
behavior among the intervention group.
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Table 2. Effect of intervention on knowledge, beliefs, and behavior regarding influenza

Intervention (N = 56) Control (N = 43) OR (95% CI)"T P Vaue'

Baseline Sur-  Completion Baseline Sur- Completion

vey Survey vey Survey
Knowledge Participants Responding Correctly, N (%)
QL. Infection: contacts 55 (98) 54 (96) 42 (98) 41 (95) 1.3(0.2-9.8) .78
Q2. Infection: unhealthy behaviors 20 (36) 20 (36) 21 (49) 19 (44) 0.9(0.3-2.3) 81
Q3. Infection: cold conditions 49 (88) 47 (84) 38 (88) 37 (86) 0.9(0.3-2.8) .79
Q4. Infection: untreated illness 45 (80) 35 (62) 32 (74) 26 (60) 1.0 (0.4-2.4) 91
Q5. Influenza vaccine 33(59) 40 (71) 19 (44) 24 (56) 0.6 (0.2-1.8) .38
Q6. Hand hygiene 56 (100) 55 (98) 43 (100) 40 (93) 4.1(0.4-41.1) 23
Q7. Cough etiquette 44 (79) 46 (82) 28 (65) 35(81) 0.7 (0.2-2.3) .56
Q8. Hand cleaners 9(16) 13 (23) 6 (14) 7 (16) 1.6 (0.5-5.2) 42
Q9. Work attendance 45 (80) 47 (84) 34 (79) 31(72) 2.3(0.8-6.7) 14
Beliefs Participants Responding in the Affirmative,* N (%)
QL. Vaccine effectiveness 43 (77) 49 (88) 29(67) 26 (60) 5.6 (1.7-18.5) .003
Q2. Vaccine digibility 43 (77) 44.(79) 28 (65) 28 (65) 1.7 (0.5-6.2) 41
Q3. Influenza prevention 36 (64) 49 (88) 30 (70) 30 (70) 3.2(1.1-9.2) .03
Q4. Influenzaillness 44.(79) 47 (84) 38(88) 37(86) 1.2(0.3-4.1) .80
Q5. Vaccine benefits 40 (71) 44(79) 30(70) 33(77) 1.1(0.3-3.7) 89
Q6. Vaccine reactions 36 (64) 45 (80) 30 (70) 28 (65) 4.4(1.3-15.3) .02
Behavior Participants Responding in the Affirmative,* N (%)
Ql.a Hand hygiene 48 (86) 50 (89) 40 (93) 40 (93) 0.9 (0.2-4.4) 88
QL.b. Hand hygiene 37 (66) 47 (84) 28 (65) 35(81) 1.2(0.4-3.8) 75
QL.c. Hand hygiene 41 (73) 48 (86) 38(88) 37(86) 1.9 (0.5-7.6) 36
Q2.a Cough etiquette 46 (82) 38(68) 24 (56) 31(72) 0.7 (0.3-1.6) 37
Q2.b. Cough etiquette 37 (66) 52 (93) 28 (65) 37(86) 2.3(0.5-9.6) 27
Q2.c. Cough etiquette 30 (54) 28 (50) 27 (63) 22 (51) 1.0 (0.4-2.5) 93
Q2.d. Cough etiquette 49 (88) 55 (98) 38(88) 39 (91) 5.7 (0.6-53.4) 13
Q2.e. Cough etiquette 31 (55) 44 (79) 23 (53) 30 (70) 1.8 (0.6-5.1) 30
Q2.f. Cough etiquette 19 (34) 33 (59) 16 (37) 25 (58) 1.1(05-2.7) 81

' Logistic regression model controlling for baseline responses.
TStaIisticaIIy significant effectsindicated in bold.

*Refersto responses indicating beliefs or behaviors conducive to preventing influenzaillness.

We also examined the rate of influenza immunization among
participants during the study period and the rate of work
attendance despite a respiratory illness. We did not detect a
significant difference in the rate of immunization between the
intervention and control groups (24% [13/54] vs 19% [8/43],
respectively; P =.50). Therewere atotal of 76 participantswho
reported at least one respiratory illness during the study period,
with 21 missing work as a result of an illness. A higher
proportion of participantsin the intervention group (39%, 16/41)
stayed home during an illness compared with participants in
the control group (14%, 5/35; P =.02).

http://www.jmir.org/2008/1/e5/

Vaccination Rate Among Household Members

Participants provided information on 160 household members,
among which 158 were eligible for the influenza vaccine (two
were younger than 6 months at the start of the study and
therefore not eligible): 15.8% (13/82) of household members
in the intervention group and 9.2% (7/76) in the control group
received theinfluenzavaccine during the study period (P = .21).

Changesin Knowledge and Behavior in the Control
Group
Table 3 shows responses to the survey questions evaluating

knowledge and behavior around cardiovascular health and sun
protection in the control group. At the end of the study,
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participants in the control group were more likely to recognize
“pain or discomfort in the jaw, neck, or back” and “feeling
weak, lightheaded, or faint” as signs of a heart attack and
“sudden trouble seeing in one or both eyes’ and “severe
headache with no known cause” as signs of a stroke. The

Bourgeoiset a

intervention did not significantly affect the other knowledge
elementstested or the proportion of subjects taking medication
for their high blood pressure, having their cholesterol checked,
or taking measures toward sun protection.

Table 3. Changes in knowledge and behavior regarding cardiovascular health and sun protection in the control group (N = 43)

Baseline Survey Completion Survey McNemar Test, P Val-

ue
Knowledge Participants Responding Correctly, N (%)
Ql.a Heart attack recognition 18 (42) 34 (79) .007
QL1.b. Heart attack recognition 23 (53) 33(77) .02
Ql.c. Heart attack recognition 41 (95) 43 (100) N/A
Q1.d. Heart attack recognition 19 (44) 14 (33) .16
Ql.e. Heart attack recognition 35(81) 38(88) .18
QL.f. Heart attack recognition 35(81) 39 (91) .20
Q2.a. Stroke recognition 39 (91) 42 (98) .18
Q2.b. Stroke recognition 40 (93) 43 (100) N/A
Q2.c. Stroke recognition 33(77) 39 (91) .01
Q2.d. Stroke recognition 21 (49) 19 (44) 48
Q2.e. Stroke recognition 37 (86) 41 (95) .10
Q2.f. Stroke recognition 25 (58) 33(77) .02
Q3. Interventions 40 (93) 43 (100) N/A
Behavior Participants Responding in the Affirmative,” N (%)
Q1. High blood pressure 3(33 3(33 1.0
Q2. Cholesterol monitoring 40 (93) 40 (93) 1.0
Q3.a. Heart disease prevention 33(77) 32 (74) 74
Q3.b. Heart disease prevention 34 (79) 33(77) 74
Q3.c. Heart disease prevention 34 (79) 31(72) 32
Q4.a. Sun protection 20 (47) 22 (51) .59
Q4.b. Sun protection 28 (65) 32 (74) 21
Q4.c. Sun protection 25 (58) 26 (60) .76

" Statistical ly significant effectsindicated in bold.

TRefersto responses indicating beliefs or behaviors conducive to preventing influenzaillness.

Usability and Utility of the PCHR-Based Program

Of the 123 participants who completed the baseline survey in
time to be included in the study, the average number of daysto
complete the survey was 1.8 days (range 0-25 days) and 1.4
days (range 0-20 days) among intervention and control group
participants, respectively. Among the 119 participants who
completed at least one biweekly survey, the mean time to
completion among intervention subjects (N = 67) was 3.3 days
(range 0-24 days) and among control subjects (N =52), 3.1 days
(range 0-15 days). The mean number of completed biweekly
surveys was 6.6 (range 1-7) for the intervention group and 6.7
(range 1-7) for the control group. A total of 80% (99/123) of
participants completed the exit survey, with mean times to
completion of 6.3 days (range 0-27 days) for the intervention
group (N = 56) and 7.6 days (range 0-23 days) for the control

http://www.jmir.org/2008/1/e5/

group (N = 43). Completion rates were 80% (56/70) and 81%
(43/53) among theintervention and control groups, respectively.

Among the participants who completed the exit survey, 78%
(77/99) rated the PCHR as “extremely” or “very” easy to use
and 84% (83/99) indicated survey questions were “extremely”
or “very” clear. When asked about specific parts of the
messaging system, the aspects deemed most useful by
participants were messages with information on prevention of
influenzaillness, general information on influenzaillness, and
messages indicating influenza activity in participant's
geographic area. Overal, 73% (72/99) responded that they
would be “extremely” or “very” likely to participate again in
the use of a PCHR-based health promation program such as
thisone. Intermsof privacy concernsfor providing information
electronically, 57% (56/99) were “not at al” or “a little’
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concerned, and an additional 25% (25/99) were “moderately”
concerned. A total of 62% (61/99) indicated that they would
have been willing to provide additional health-related
information. Participants found the biweekly surveysto be brief,
with 51% (50/99) responding that completion took less than 5
minutes.

Among participantsin theintervention group, 54% (30/56) rated
the messaging system as “extremely” or “very” useful in
providing information about influenza, 13% (7/56) indicated
that the messaging system was"“ extremely” or “very” important
in their decision about whether to obtain the influenza vaccine
for themselves, and 20% (11/56) responded the same regarding
itsimportance in the immunization of household members.

Discussion

This study evaluated the use of a PCHR-based program for the
promotion of positive health behaviors in a workforce
population. With a small sample size, the intervention did not
demonstrate a significant effect on the majority of the
knowledge, beliefs, and behavior elements tested in either the
intervention or the control group. However, the study did
demonstrate the feasibility of using a PCHR for health
promotion in the workplace, with timely responses from
participants, high completion rates, and positive feedback from
participants regarding the usability and utility of the
PCHR-based program.

The small sample size limits interpretation of our results. This
was, in part, due to the timing of corporate restructuring at
Hewlett Packard, which occurred during theinitial recruitment
period and resulted in areductionin eligible participants aswell
asadecreasein employeeinterestin aresearchtrial. A post hoc
power calculation reveals that given the number of subjects
enrolled, a 28% difference in outcome rates between the two
arms would have been required to reject the null hypothesis.
The majority of the intergroup and intragroup comparisons
trended toward a positive effect but did not reach statistical
significance, which may be attributable to low power. Another
limitation is the short duration of the trial to assess changesin
people’'s beliefs and behaviors surrounding health issues.
Sustained education and messaging spanning asecond influenza
season might strengthen the intervention.
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One of the strengths of this type of PCHR-based program is
that it could be implemented in most work settings in which
employees have Internet access. Prior studies have established
the feasibility of Web-based health promotion programs with
good enrollment and retention rates [16,17], demonstrating
employee acceptance of such interventions. There were very
few exclusion criteriain our study, and with a Spanish-language
version, this type of program would be accessible to most US
employees in diverse work settings and geographic areas. The
Web-based format gained high acceptance and gave participants
flexibility in deciding when to complete the surveys. Our high
completion rates are reflective of the convenience and brevity
of the intervention, which made it generally appealing to
employees.

Another advantage of this type of program is that it can be
tailored to a variety of settings and health issues. Potential
settingsinclude clinic popul ations, student bodies, and members
of specific organizations such as smoking cessation groups.
Issues ranging from nutrition and weight control to binge
drinking, safety belt use, and diabetes management could be
targeted [18,19]. Within a given setting, appropriate
interventions could also be chosen based on the content of the
PCHR and the known health issues of the user.

To our knowledge, thisis the first study to examine the use of
PCHRs as a tool for health promotion in an employee health
program. Although the program did not significantly improve
the majority of knowledge, beliefs, and behaviors surrounding
influenza prevention, the results are promising enough to suggest
benefit in alarger follow-up study over alonger period of time.

Overal, thisstudy providesimportant evidencefor thefeasibility
and utility of using PCHR-based programsfor workplace health
promotion. Thereisagrowing movement for employersto offer
health promotion services in the workplace [20], and several
large companies are in the process of implementing PCHRsfor
their employees[21]. PCHR-based programsprovide aflexible,
easily accessible option that can be readily adapted to the
specific needs of a workforce population or an individual.
Further studies are warranted to explore the use of PCHR-based
employee health promotion programs and to identify health
issues most suitable to this type of program.
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Abstract

Background: Provision of online evidence at the point of care is one strategy that could provide clinicians with easy accessto
up-to-date evidence in clinical settingsin order to support evidence-based decision making.

Objective: Theaim was to determine long-term use of an online evidence system in routine clinical practice.

Methods: Thiswas a prospective cohort study. 59 clinicians who had a computer with Internet accessin their consulting room
participated in a 12-month trial of Quick Clinical, an online evidence system specifically designed around the needs of general
practitioners (GPs). Patterns of use were determined by examination of computer logs and survey analysis.

Results. On average, 9.9 searches were conducted by each GP in the first 2 months of the study. After this, usage dropped to
4.4 searches per GP in the third month and then levelled off to between 0.4 and 2.6 searches per GP per month. The majority of
searches (79.2%, 2013/2543) were conducted during practice hours (between 9 am and 5 pm) and on weekdays (90.7%, 2315/2543).
The most frequent searches related to diagnosis (33.6%, 821/2291) and treatment (34.5%, 844/2291).

Conclusion: GPswill use an online evidence retrieval system in routine practice; however, usage rates drop significantly after
initial introduction of the system. Long-term studies are required to determine the extent to which GPs will integrate the use of
such technologies into their everyday clinical practice and how this will affect the satisfaction and health outcomes of their
patients.

(J Med Internet Res 2008;10(1):e6) doi:10.2196/jmir.974
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is dependent on uptake and sustained usein an everyday clinical
setting. Of the few investigations of online evidence use in
Good quality online evidence retrieval systems should provide "outine clinical work, the majority have measured usage by
clinicians with convenient access to up-to-date, reliable, and  Cliniciansafew weeksfollowing provision of the system [2,3].
pertinent information at the point of care. While the potential 1 here are few long-term assessments beyond the initial period
of online evidence systems in providing information to answer  ©f introduction, during which the perceived novelty of the
clinical questions has been demonstrated in controlled laboratory  INtervention islikely to affect patterns of use.

settings[1], their impact on clinicians decision-making behavior

Introduction
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We sought to measure the long-term use of an online evidence
retrieval system, Quick Clinical (QC), inroutine general practice
settings. In a previous 4-week study conducted from October
to November 2002, 193 general practitioners (GPs) used the
QC online evidence system to perform an average of 8.7
searches per month [4]. The majority of these searches (81.1%)
were conducted from consulting rooms during office hours. The
most frequent searches related to diagnosis (37.3%) and
treatment (32.1%). Search topics included a broad spectrum of
diseases, including common conditions such as asthma, diabetes,
and hypertension. In this paper we present the results of a
12-month trial of QC in general practice.

Methods

Setting and Participants

A total of 59 GPsfrom across Australiaparticipated inthetrial.
Clinicians who had a computer with Internet access in their
consulting room were recruited via a cal for volunteers
advertised in journals, newsletters, and a clinician listserv.

Quick Clinical

QC is based on the generic use of search filters explicitly
designed to meet the information needs of specific user groups.

Figure 1. User interface of QC
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The filters can be customized to meet the varying needs of
different groups [5]. Search filters were adjusted for this study
to providefive“profiles’ specifically designed for GPs: disease
etiology, diagnosis, treatment, prescribing, and patient education.
Users first select a search filter or profile that matches their
guestion type (eg, diagnosis, treatment) and then enter keywords
that more specifically describe their query. Up to four types of
keywords can be used in association with a given profile:
disease, drug, symptoms, other. For example, a clinician who
encounters a 32-year-old woman with a fourth presentation of
pelvic paininthelast 6 months but whose physical examination,
ultrasound studies, and swabsfor infection are all negative, may
have a question regarding the social, psychological, as well as
biological causes of pelvic pain. The clinician could select the
“etiology” profile and enter “pelvic pain,” “pathology,” and
“psychosocial” as keywords (Figure 1). The search filters
retrieve evidence from information resources selected for local
relevance, including PubMed, MIMS (a pharmaceutical
database), Therapeutic Guidelines, Merck Manua, and
Hedlthinsite (a government-funded health database for
consumers [6]). Users can also search each of these resources
individually.
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Procedures

Clinicians were asked to use QC in their practice from May
2005 to April 2006. QC was available via a standard Web
browser interface (eg, Firefox, Microsoft Internet Explorer).
Each participant obtained a personal username and password
to access QC and completed an online tutorial on how to use
the system. A help manua was also available online. All
participants were asked to complete an online survey about their
computer use during consultations, and demographic information
was also sought at the beginning of the study. We did not send
out any reminders or prompt participants to keep using QC.
Frequency and purpose of system use were determined from
automatically generated computer logs used to record details
of each search, including the search filter chosen, keywords
entered, data sources accessed, and the date, time, and duration
of the searches.

The study was recognized by the Royal Australian College of
General Practitioners (RACGP) for its continuing medical
education (CME) program. Education points were not directly
linked to the number of searches performed, but to trial
completion. Ethics approval for the protocol was received from
the ethics committees of the University of New South Wales,
University of Sydney, and RACGP.

http://www.jmir.org/2008/1/e6/

RenderX
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Analysis

Statistical analysis of data from the computer logs and online
survey was undertaken using SPSS (Statistical Package for the
Social Sciences) v11.0 (SPSS Inc, Chicago, IL, USA).
Descriptive statistics were used to examine patterns of use and
responses to the online survey. Comparisons between groups
were made using Student t test and chi-sgquare analyses.

Results

Participants

A total of 140 GPs expressed interest in using QC in their
practice. Of these, only 59 (42%) completed the online
registration and tutorial enabling them to use the system. The
majority of participants were male (71%, 42/59), aged 35-54
years, and 71% (42/59) obtained their primary medical
qualificationin Australia. Most GPsworked in agroup practice
or medical center, and 56% (33/59) werefellows of the RACGP
(Table 1). The majority (83%, 42/59) worked in an accredited
practice, and 78% (46/59) had 11 or more years experience in
primary care. On average, participants worked 34.16 hours per
week in direct patient care (SD = 10.48) and consulted with
4.07 patients per hour (SD = 0.69).
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Table 1. Demographics of study GPsin comparison to the general population of Australian GPs in 2005/2006
Characteristic %
Study GPs(N=59)  Augiralian GPS
(N = 953)
Gender (% = 0.3, P = .60)
Mae 71 67.9
Female 29 321
Age (%3 =38, P=.28)
< 35years 8 8.9
35-44 years 32 255
45-54 years 37 318
55+ years 22 33.8
Country of graduation (x21 =0.04, P=.83)
Australia 71 69.9
Overseas 29 30.1
Fellow of RACGP (x?; = 4.2, P = .04) 56 423
Practicetype ()(21 =12,P=.28)
Group or medical center 83 87.8
Solo 17 122
Computer use during consultations (x24 =13,P= .87)T
Prescribing 100 89.5
Medical records 93 76.4
Internet 80 72.9
Other administrative purposes (eg, appointments) 78 79.8
Email 75 72.9
Patient education 95 62.9F
Online evidence 81 16.6*

“Data are for Australian GPsin 2005/2006 [7].
N =880 for computer use data among Australian GPs [7].

N = 1061 for patient education and online evidence data among Australian GPs[8].

All participants reported having acomputer on their desk where
they saw patients. All but one used their computer during
consultations, and 88% (52/59) indicated having “good” to
“excellent” computer skills. Computers were used for arange
of practice functions, including prescribing, medical records,
practice administration, Internet, email, patient education, and
online evidence. Of those who knew their Internet connection
type, 89% (47/53) reported having access via a broadband
connection.

Patterns of QC Use

Intotal, participants conducted 2543 searches over the 12-month
period (May 2005 to April 2006). The total number of searches
conducted by each participant ranged from 1 to 240 over the
trial (meansg = 39.14, SD = 45.29; mediangg = 23); 9 participants
did not use QC after the first 2 months of the study (meansy =

http://www.jmir.org/2008/1/e6/

38.28, SD = 38.80; medians, = 28). Relatively higher rates of
use were recorded in the initial 2 months of the study (Figure
2). On average, 9.1 to 10.8 searches were conducted by each
GP during this period. After this, the usage rate dropped to 4.4
searches per GP in the third month and then levelled off to
between 0.4 and 2.6 searches per GP per month. There was
significant variation in individual use of the system (Figure 3).
We compared the group of participants who used QC for less
than 10 searches (36%, 21/59), the “low” use group, with those
who used the resource 50 or moretimes (29%, 17/59), the“high”
use group. There was no difference in the makeup of the high
and low use groups by gender, years of general practice
experience, place of graduation, practice type, RACGP
fellowship status, or information-seeking behavior (Table 2).
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However, the low use group had a significant number of  participants aged 45 years and older (x?,= 4.8, P = .03).

Figure 2. Average number of monthly QC searches over 12-month study period (N = 2543 searches)
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Figure 3. Percentage of GPs conducting QC searches over the 12-month study period, by number of searches (N = 59 GPs)
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Table 2. Comparison of QC high and low use groups

Magrabi et al

Characteristic

% (No.)

Low Use (N = 21)

High Use (N = 17)

Gender (X% = 0.6, P = .44)

Female

Male

Age (X’ = 4.8, P=.03)

< 45years

45+ years

Country of graduation (x21 =0.2,P=.64)
Australia

Overseas

Experiencein general practice (x21 =14,P=.24)
< 10years

11+ years

Practicetype ()(21 =0.2,P=.70)

Group or medical center

Solo

Fellow of RACGP (x% = 0.1, P = .80)

Yes

No

Search for information during consuItaIions(le =04,P=.54)

Yes

No

24 (5)
76 (16)

19 (4)
81 (17)

57 (12)
43(9)

10(2)
90 (19)

76 (16)
24 (5)

43(9)
57 (12)

81 (17)
19 (4)

35 (6)
65 (11)

53 (9)
47 (8)

65 (11)
35 (6)

24 (4)
76 (13)

71(12)
29 (5)

47 (8)
53 (9)

88 (15)
12(2)

“Low useis 1-10 searches.
THigh useis= 50 searches.

QC use varied throughout the day. The system was mostly used
during practice hours, peaking in the morning and afternoon

sessions; 79% (2013/2543) of the searches were conducted
between 9 am and 5 pm (Figure 4). The use of the system also

http://www.jmir.org/2008/1/e6/

RenderX

varied over the work week, peaking on Wednesday; 91%
(2315/2543) of the searches were conducted between Monday
and Friday (Figure 5). Thus, some use aso occurred outside

work hours.
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Figure4. QC use by time of day (12-month N = 2543; 4-week N = 1257 searches)
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Figure5. QC use by day of the week (12-month N = 2543; 4-week N = 1293 searches)
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Search Patterns

A large proportion of searches (90%, 2291/2543) were
undertaken using a QC profile. Of these, 33.6% (821/2291)
related to questions about diagnosis, 34.5% (844/2291) to
treatment, and 13.8% (337/2291) to patient education. Almost

http://www.jmir.org/2008/1/e6/

RenderX

5% (117/2291) wererel ated to prescribing and 6.0% (147/2291)
to disease etiology. Disease-specific keywords were used to
describe clinical questions in a significant proportion of the
searches (72.9%, 1854/2543). In comparison, few searches
utilized keywords related to drugs (6.5%, 165/2543) or
symptoms (8.8%, 224/2543). Thefourth keyword type, “ other,”
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was utilized in 19.3% (491/2543) of the searches. The 10 most
frequently used entries for each keyword category arelisted in

Magrabi et al

Table 3.

Table 3. Top 10 keywords used to describe clinical questions (N = 2543 searches)

Disease (n = 1854) Drug (n = 165) Symptoms (n = 224) Other (n=491)

asthma self-examination pain prevention

macul opathy Implanon abdominal cholecystectomy

dermatitis vitamins itch breast self-examination

ovarian cancer folic acid nocturia pregnancy

gout isotretinoin upper ab females

cholecystectomy mirtazapine lumps diet

acne flucloxacillin pain inheritance

cholecystitis prednisolone gallstone surgery

sudden infant death syndrome dietary supplement hematur dietary sources

breast cancer saw palmetto lump child

] ] consulted. As this was not a controlled study, other variables

Discussion might have affected use independent of QC.

Main Findings and I mplications

This is the first study to directly measure individua GPS
long-term patterns of use of an online evidence facility. We
found that QC was used mostly during weekday practice hours.
On average, each clinician conducted 0.7 searches per month
over thetria. The mgority of the searches related to questions
about diagnosis and treatment. These findings indicate that the
QC model fitsinto general practice and that GPswill use online
evidence past atypical 1- or 2-month trial.

On average, each clinician used QC for one search every 2
months. Although the use of electronic resourcesis reported to
be growing steadily, a recent review confirms that GPs still
prefer to consult their colleagues and textbooks over electronic
resources to answer their clinical questions [9]. In a study of
clinicians' actual information-seeking behavior, Ely et a [10]
found online sources to be the third most frequently used
resource after textbooks and humans. Depending on practice
variables and methods used to measure the frequency of clinical
guestions, it is estimated that GPs generate up to two questions
per consultation [9]. Given that clinicianstypically pursue only
a small proportion of their clinical questions, the current
long-term frequencies of online evidence use are likely to be
low.

After aninitial surgein the use of QC during the first 2 months
of the study, utilization by each GP levelled to 0.6 searches per
month on average. This could be attributed to the natura
tendency for usage rates to drop as the novelty of the system
wears off. Lack of easy access may also account for low rates
of use as participants were required to log on to QC each time
they used it. The use of other search systems may have been a
confounding variable. At the beginning of the study, 81%
(48/59) of participants reported that they used online evidence
during consultations, indicating that online information seeking
was not a novel practice to them and that QC may have been
used aongside arange of other online resources they regularly

http://www.jmir.org/2008/1/e6/

A significant proportion of the low use group was 45 years or
older (Table 2); it is possible that this group may have been less
comfortable with online searching despite their reports of having
good to excellent computer skills. It isalso likely that changes
in practice conditions may have impacted QC use. Only 59 of
the 140 GPs who initially registered completed the study.
Relocations and changes in practice conditions may have
impacted participation in this study. However, in a follow-up
of a previous study of QC in which we specifically examined
factors associated with integration of online evidence into
clinical practice, we found that levels of use could only be
directly linked to clinicians' experiences of improvement in
patient care as aresult of using QC [11].

Therearefew studies of thetype and quality of online resources
used by clinicians. In alaboratory study that allowed participants
to choose their own electronic resources to answer simulated
clinica questions, investigators found that despite the
availability of high-quality resources such as Clinical Evidence
and Cochrane, Google and other Internet sites were used at the
same rate as Medline (22.6%) and accounted for the second
most frequently used resources after UpToDate (65.9%), a
resource presenting concise summaries of clinical evidence
[12]. Increasing use of general purpose search enginestoretrieve
online information of variable quality is likely to impact the
quality and safety of clinica decisions, a trend worthy of
monitoring.

Comparison With Existing Literature

Little comparative data are available as there are few studies of
online evidenceretrieval usein general practice. Clinicians' use
of QC beyond the initial 2 months is comparable to studies of
Medline use in hospital and ambulatory settings. Thus, eight
out of 10 studies reviewed by Hersh [2] reported utilization
rates ranging from 0.3 to 3.5 searches per person-month over 2
to 36 months. Our study data are comparable to these data. The
two outliers are both short-term studies: Collen and Flagle's
2.7-month study reported 6.7 searches per person-month [13],
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and Osheroff and Bankowitz's 2-week study reported 12.5
searches per person-month [14]. In contrast with clinicians
self-reports of online information seeking, where 45% of
searching was reported to occur outside practice hours[15], we
found that QC was largely used during practice hours (79% of
searches were conducted between 9 am and 5 pm).

While use of QC went down after 4 weeks, the overall pattern
remained similar in terms of daysand timeswhen searcheswere
undertaken. General patterns of QC use observed in the current
study are consistent with a2002 trial of the system over 4 weeks
[4]. We found no difference in the overall utilization pattern by
time of day (see Figure 4) or day of theweek (x%=9.7, P = .14,
see Figure 5). However, there was a significant difference in
QC profile use; while the proportion of diagnosis and etiology
guestions was similar, a larger proportion of questions in the
12-month study related to diagnosis and patient education, and
fewer related to prescribing (14.9%, x%= 35.7, P < .001). As
in the previous 4-week trial, there was considerable variation
in use of QC among individual clinicians. While short-term
trials are adequate for predicting broad patterns of online
evidence use, long-term studies are still necessary to measure
the overall uptake and integration into clinical practice.

Limitations of This Study

The participants were a self-selected cohort who volunteered
to participate in the study. In the pre-trial survey, eight out of

Acknowledgments
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10 GPs within this group (81%, 48/59) reported using online
evidence during consultations and may therefore have been
predisposed to using QC in their practice compared to the
general population (17%, see Table 1). The majority of
participants were new to QC; however, some (29%, 17/59)
reported using the system in the previous 2002 study. When
compared to the general population of Australian GPs, there
was no difference in gender, age, or place of graduation.
Participants overall computer use was found to be
representative of that in the general population of GPs within
Australia. Though education points were linked to tria
completion and not the number of searches performed,
recognition of this study as a CME activity is likely to have
resulted in asignificantly higher proportion of RACGP fellows
within our sample. On the whole, the demographics of our
cohort were generally comparable to the general population of
Australian GPs.

Conclusion

This study measured GPs' individual use of an online evidence
retrieval system over a 12-month period. Clinicians used the
system in routine care to answer questions mostly about
diagnosis and treatment. Usage rates dropped significantly after
initial introduction of the system. While short-term trials are
adequate for measuring broad patterns of online evidence use,
overall uptake and integration into clinical practice require
long-term studies.
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