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Preface
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become building blocks for health care quality improvement projects throughout the Nation. The
reports undergo peer review prior to their release.

AHRQ expects that the EPC evidence reports and technology assessments will inform
individual health plans, providers, and purchasers as well as the health care system as a whole by
providing important information to help improve health care quality.

We welcome comments on this evidence report. They may be sent by mail to the Task Order
Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by e-mail to epc@ahrg.gov.
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Structured Abstract

Objective. The objective of the report is to review the evidence on the impact of consumer health
informatics (CHI) applications on health outcomes, to identify the knowledge gaps and to make
recommendations for future research.

Data sources. We searched MEDLINE®, EMBASE®, The Cochrane Library, Scopus™, and
CINAHL® databases, references in eligible articles and the table of contents of selected journals;
and query of experts.

Methods. Paired reviewers reviewed citations to identify randomized controlled trials (RCTs) of
the impact of CHI applications, and all studies that addressed barriers to use of CHI applications.
All studies were independently assessed for quality. All data was abstracted, graded, and reviewed
by 2 different reviewers.

Results. One hundred forty-six eligible articles were identified including 121 RCTs. Studies were
very heterogeous and of variable quality.

Four of five asthma care studies found significant positive impact of a CHI application on at
least one healthcare process measure.

In terms of the impact of CHI on intermediate health outcomes, significant positive impact was
demonstrated in at least one intermediate health outcome of; all three identified breast cancer
studies, 89 percent of 32 diet, exercise, physical activity, not obesity studies, all 7 alcohol abuse
studies, 58 percent of 19 smoking cessation studies, 40 percent of 12 obesity studies, all 7 diabetes
studies, 88 percent of 8 mental health studies, 25 percent of 4 asthma/COPD studies, and one of two
menopause/HRT utilization studies. Thirteen additional single studies were identified and each
found evidence of significant impact of a CHI application on one or more intermediate outcomes.

Eight studies evaluated the effect of CHI on the doctor patient relationship. Five of these studies
demonstrated significant positive impact of CHI on at least one aspect of the doctor patient
relationship.

In terms of the impact of CHI on clinical outcomes, significant positive impact was
demonstrated in at least one clinical outcome of; one of three breast cancer studies, four of five diet,
exercise, or physical activity studies, all seven mental health studies, all three identified diabetes
studies. No studies included in this review found any evidence of consumer harm attributable to a
CHI application.

Evidence was insufficient to determine the economic impact of CHI applications.

Conclusions: Despite study heterogeneity, quality variability, and some data paucity, available
literature suggests that select CHI applications may effectively engage consumers, enhance
traditional clinical interventions, and improve both intermediate and clinical health outcomes.
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Executive Summary

Many people are excited about the potential to improve the health of the public by using
health information technology (health 1T) and eHealth solutions that are tailored to consumers.
Despite growing interest in this field referred to as consumer health informatics (CHI), the value
of CHI applications has not been rigorously reviewed. The objectives of this report were to
review the literature on the evidence of the influence of currently developed CHI applications on
health and health care process outcomes, to identify the gaps in the CHI literature, and to make
recommendations for future CHI research. For the purposes of this review, CHI is defined as any
electronic tool, technology, or electronic application that is designed to interact directly with
consumers, with or without the presence of a health care professional that provides or uses
individualized (personal) information and provides the consumer with individualized assistance,
to help the patient better manage their health or health care.

The specific Key Questions were:

1. What evidence exists that CHI applications impact:

a. Health care process outcomes (e.g., receiving appropriate treatment) among users?

b. Intermediate health outcomes (e.g., self-management, health knowledge, and health
behaviors) among users?

c. Relationship-centered outcomes (e.g., shared decisionmaking or clinician-patient
communication) among users?

d. Clinical outcomes (including quality of life) among users?

e. Economic outcomes (e.g., cost and access to care) among users?

2. What are the barriers that clinicians, developers, consumers, and their families or
caregivers encounter that limit utilization or implementation of CHI applications?

3. What knowledge or evidence exists to support estimates of cost, benefit, and net value
with regard to CHI applications?

4. What critical information regarding the impact of CHI applications is needed to give
consumers, their families, clinicians, and developers a clear understanding of the value
proposition particular to them?

The best evidence available to answer Key Question 1 is found in randomized controlled
trials (RCTs). However, RCTs are not the best study design for addressing Key Question 2, so
for this question we included articles on any study that was designed to look at barriers to use of
CHI, including but not limited to the RCTs that addressed Key Question 1. Key Question 3
addressed knowledge and evidence deficits regarding needed information to support the
estimation of costs, benefits, and value regarding CHI applications. Key Question 4 addresses
critical information regarding the effect of CHI applications needed to give consumers, their
families, clinicians, and developers a clear understanding of the value of CHI applications.

To identify articles that addressed Key Question 1, we searched computerized literature
databases using terms relevant to our definition of CHI applications, combined with terms
relevant to our definition of “consumer,” combined with terms identifying RCTSs as the study
design of interest. To search for articles that were relevant to Key Question 2, we used terms
relevant to our definition of CHI applications, combined with terms relevant to barriers; the
search was not limited by study design. Our comprehensive search included electronic searching



of MEDLINE®, EMBASE®, The Cochrane Library, Scopus™, and CINAHL® databases. We
also looked for eligible studies by reviewing the references in pertinent reviews, by querying our
experts, and by searching grey literature sources such as conference proceedings.

Studies were eligible for inclusion in the review if they applied to Key Question 1 or 2 and
did not have one of the following reasons for exclusion: no health informatics application, health
informatics application does not apply to the consumer, health informatics applications is for
general information only (e.g., general Web site) and is not tailored to individual consumers,
study of a “point of care” device (defined as requiring a clinician to use or obtain and is part of
the regular provision of care), or no original data.

We assessed the eligible studies on the basis of the quality of their reporting of relevant data.
For the RCTs, we used the study quality scoring system developed by Jadad et al. For the other
studies, we used a form to identify key elements that should be reported when reporting results.
The quality assessments were done independently by paired reviewers.

We then created a set of detailed evidence tables containing information extracted from the
eligible studies. We stratified the tables according to the applicable Key Question and
subquestion (for Key Question 1). We did not quantitatively pool the data for any of the
outcomes because of the marked heterogeneity of target conditions of interest and the wide
variety of outcomes studied.

Data were abstracted by one investigator and entered into online data abstraction forms using
SRS (Mobius Analytics, Inc., Ottawa, Ontario, CA) Second reviewers were generally more
experienced members of the research team, and one of their main priorities was to check the
quality and consistency of the first reviewers’ answers.

At the completion of our review, we graded the quantity, quality, and consistency of the best
available evidence for each type of outcome in each clinical area, using an evidence grading
scheme recommended by the GRADE Working Group and modified for use by the Evidence-
based Practice Centers (EPC) Program. For each outcome of interest, two investigators
independently assigned a grade, and then the entire team discussed their recommendations and
reached a consensus.

Throughout the project, the core team sought feedback from external experts with expertise
in systematic reviews, CHI, consumer advocacy, decision aids, and ethics. A draft of the report
was sent to the external experts. The EPC team addressed the comments of the external experts
before submitting the final version of the evidence report.

Results

Our literature search identified 146 articles that were eligible for inclusion in this report: 121
for Key Question 1 and 31 for Key Question 2; 6 articles were eligible for both Key Question 1
and Key Question 2. All of the Key Question 1 eligible studies were RCTs. The 31 articles
addressing barriers to use of CHI applications fell under a variety of study designs and data
collection types. Data on barriers was collected mostly in non-validated surveys and qualitative
studies from trial data.

In terms of types of applications studied, 55 percent of studies evaluated interactive Web-
site—based applications or Web-based tailored educational Web sites. Another 15 percent of
studies evaluated computer-generated tailored feedback applications. Interactive computer
programs and personal monitoring devices were evaluated in approximately 8 percent of studies
each. Finally, health risk assessments, decision aids, cell phones, laptops, CD ROMs, personal



digital assistants (PDA/smartphones), short message system texting (SMS/text), discussion/chat
groups and computer-assisted imagery were evaluated in less than 5 percent of studies each. In
terms of participant age groups, 77 percent (76/99) of studies reporting age of participants
targeted adult CHI users. Approximately 12 percent of studies targeted adolescents/teens, 3
percent of studies targeted seniors and another 3 percent of studies targeted children. Five
percent of studies targeted participants from overlapping age groups. In terms of intervention
delivery setting or location, 58 percent of studies reporting delivery location evaluated CHI
applications that were used in the home or residence. A minority of evaluations were completed
in schools (15 percent), clinical settings (17 percent), communities (3 percent), online (5 percent)
or kiosks (2 percent). Finally, of studies reporting the race of the participants 92 percent (49/53)
of the studies employed populations that were greater than 50 percent white/Caucasian. There
was only one study with greater than 50 percent African-American participants and no studies
with a majority of participants who were Hispanic, American Indian/Alaska Native, or
Asian/Pacific Islander.

Key Question 1: What is the evidence of impact of CHI applications
on health outcomes?

First, we sought to understand the impact of CHI applications on health care process
outcomes (Key Question 1a). There were only five studies that met the inclusion-exclusion
criteria and thus were available to shed light on this question. Five of these studies focused on
asthma and one additional study focused on contraceptive medication utilization. All of the
asthma studies showed a significant positive effect of the CHI application on at least one health
care process measure. The oral contraceptive medication use application failed to reduce
contraceptive discontinuation. No study found any evidence of harm.

This review identified 108 studies that addressed the influence of CHI applications on
intermediate health outcomes (Key Question 1b). These 108 studies evaluated the effects of CHI
applications on intermediate outcomes in the context of nine categories of diseases or health
conditions. Intermediate outcomes were evaluated related to breast cancer in three studies, diet,
exercise, physical activity, not obesity in 32 studies, alcohol abuse in seven studies, smoking
cessation in 19 studies, and obesity in 11 studies, diabetes mellitus (or diabetes with associated
conditions) in seven studies, mental health in eight studies, asthma/chronic obstructive
pulmonary disease (COPD) in four studies, and miscellaneous health conditions in another 15
studies.

With regard to breast cancer, evaluated intermediate outcomes included social support,
information competence, level of conflict, and satisfaction. All three studies reported significant
positive effect on at least one intermediate health outcome. No study found any evidence of
harm.

In terms of diet, exercise, physical activity, not obesity, evaluated intermediate outcomes
included self-management, knowledge, program adherence, and change in health behaviors.
Eighty-nine percent of these studies demonstrated significant positive effect on at least one
intermediate health outcome related to diet, exercise, and physical activity. No study found any
evidence of harm.

Evaluated intermediate outcomes related to alcohol abuse included self-management,
knowledge attainment, and change in health behaviors. All studies found significant positive



effect on at least one intermediate outcome related to alcohol abuse. No study found any
evidence of harm.

With regard to smoking cessation, intermediate outcomes assed in these smoking cessation
CHI trials included self-management, knowledge attainment, and change in health behaviors.
Fifty-seven percent of these studies demonstrated a positive effect on at least one intermediate
outcome related to smoking cessation. No study found any evidence of harm.

Evaluated intermediate outcomes of interest related to obesity included weight loss behaviors
and body composition. Only 36 percent of studies demonstrated positive effect on intermediate
outcomes related to obesity. No study found any evidence of harm.

Seven studies were identified to evaluate the influence of CHI on intermediate outcomes
related to diabetes mellitus. Intermediate outcomes of interest included perceived self- efficacy,
satisfaction, and readiness to change, perceived competence, exercise minutes per day, and self-
reported global health. All seven studies found evidence of effect of CHI applications on one or
more intermediate outcomes related to diabetes mellitus. No study found any evidence of harm.

Eight studies were identified to evaluate the effect of CHI applications on intermediate
outcomes related to mental health issues. Intermediate outcomes of interest included work and
social adjustment, perceived stress, self-rated self-management, sleep quality, mental energy, and
concentration. Seven of the eight studies found evidence of positive effect of CHI applications
on at one or more intermediate outcomes related to mental health. No study found any evidence
of harm.

Four studies were identified to evaluate the effect of CHI applications on intermediate
outcomes related to asthma/COPD. Intermediate outcomes of interest included adherence,
knowledge, change in behavior, dyspnea knowledge, and self-efficacy. Only one of the four
studies demonstrated a significant effect on any intermediate outcome related to asthma/COPD.
No study found any evidence of harm.

Two studies were identified to evaluate the effect of CHI applications on intermediate
outcomes related to menopause or hormone replacement therapy (HRT). Only one study found
evidence of significant effect on an intermediate outcome related to menopause/HRT utilization.

Finally, an additional 15 studies were identified to evaluate the influence of intermediate
health outcomes in other clinical areas. These intermediate outcomes were in health areas related
to arthritis, back pain, behavioral risk factor control, contraception, cardiovascular disease,
cancer, caregiver decisionmaking, fall prevention, health behavior change, headache, HIV/AIDS,
and adolescent risk behaviors. Each of these studies found evidence of significant effect of the
CHI application on intermediate outcomes related to the health condition under study. No study
found evidence of harm.

Another subquestion of this key question this review sought to answer was regarding the
effect of CHI applications on relationship centered outcomes (Key Question 1c). Eight studies
were identified that met the inclusion-exclusion criteria. Relationship centered outcomes of
interest included social support, quality of life, decisionmaking skill, social support, positive
interaction with the provider, and satisfaction with care. These relationship centered outcomes
were evaluated in the context of HIVV/AIDS, cancer, osteoarthritis, and pregnancy. Just over 60
percent (5/8) of studies demonstrated significant effect of CHI on at least one aspect of
relationship centered care. No study found any evidence of harm.

Twenty-eight studies addressed the question about the impact of CHI applications on clinical
outcomes (Key Question 1d). Clinical outcomes evaluated in the identified studies included
disease-specific outcomes in the context of cancer (three studies), diabetes mellitus (three



studies), mental health (seven studies), diet, exercise, or physical activity (five studies), and
Alzheimer’s disease, arthritis, asthma, back pain, aphasia, COPD, HIV/AIDS, headache, obesity,
and pain (one study each). Over 80 percent of studies found significant influence of CHI
applications on at least one clinical outcome. Three studies evaluated the effect of CHI
applications on breast cancer clinical outcomes, but only one found any evidence of significant
CHI impact. Of the five studies that evaluated the effect of CHI applications on clinical
outcomes related to diet, exercise or physical activity, four studies found a significant positive
effect on one or more clinical outcomes. Among the seven studies that evaluated the effect of
CHI applications on mental health clinical outcomes, all seven found evidence of significant
effect of CHI on one or more clinical outcomes. Three studies evaluated the effect of CHI
applications on diabetes mellitus clinical outcomes. All three studies found evidence of
significant effect of CHI on at least one clinical outcome. The remaining nine studies evaluated a
CHI application in different health areas including Alzheimer’s disease, arthritis, asthma, back
pain, aphasia, COPD, headache, HIV/AIDS, and general pain. With the exception of the general
pain study, the eight remaining studies all found evidence of significant effect of CHI on one or
more clinical outcomes. None of these 27 studies found any evidence of harm attributable to a
CHI application.

The fifth subquestion of this key question was about the evidence of impact of CHI
applications on economic outcomes (Key Question 1e). Three studies addressed this question.
Economic outcomes evaluated in these studies included cost of program delivery, cost of
computer information system with manual data extraction versus cost of the computer system
with use of the electronic patient record, materials costs, total costs, and incremental cost-
effectiveness. These outcomes were evaluated in the context of asthma, cancer, and obesity.
Each of these studies used different economic metrics and methodologies. One study failed to
provide any cost estimates for the control group. One study was done in an adult population,
another in a pediatric population, and the third study did not provide any details regarding the
age of study participants. Given the very small number of studies and the significant limitations
and heterogeneity of these studies, no conclusions regarding the economic impact of CHI
applications can be made.

Key Question 2: What are the barriers that clinicians, developers,
consumers, and their families or caregivers encounter that limit
utilization or implementation of CHI applications?

Thirty-one studies addressed the barriers to CHI applications. Studies focused on a wide
variety of clinical conditions including cancer, HIV/AIDS (and sexually transmitted disease),
mental health, physical activity/diet/obesity, smoking cessation, prostate cancer, and
hypertension. The methodology used to identify barriers included validated and nonvalidated
surveys, and qualitative and empirical research. Because CHI applications involve the
participation of consumers, their caregivers, clinicians, and often developers, barriers can apply
to any of the participants and the type and impact of the barrier may vary significantly between
providers, developers, patients, and their caregivers. Thus, this analysis of the barriers included
barriers that impede participation of any of the above groups.

In terms of systems-level barriers, six studies addressed Internet access at home or in the
community and six found this to be a barrier. One study identified hardware requirements and



another study identified mobile device shape/design/configuration as a systems-level barrier.
Another five studies cited incompatibility with current health care as a barrier.

Identified individual-level barriers included clinic staff who feared increased workloads, lack
of built-in social support, forgotten passwords, automated data entry inability to allow for back
entry of old data, lack of adequate user customization, and substantial financial investment.
Nineteen studies queried application usability or user-friendliness and all 19 found evidence of
this barrier. Eleven studies explored patient knowledge, literacy, and skills to use the CHI
application. All found these deficits to be barriers while one study found no evidence that
literacy or knowledge deficits were a barrier. Six studies considered the possibility that users
would find the application too time-consuming and five of these studies cited the evidence in the
results section, while the one additional study cited too many emails to participants as a barrier.
Utilization fees were also identified as a barrier. Five studies sought information about privacy
concerns and four reported concerns over privacy as a barrier. These studies also found concerns
over the control of information or lack of trust to be barriers. Only two studies queried for
potential cultural barriers and one study found evidence of this. The expectations of consumers
including acceptability, usefulness, credibility, expectations, and goals were found to be barriers
in eight studies. Cost was mentioned as a barrier in only one study and only one study found
evidence that physical or cognitive impairment resulted in barriers to the use of CHI
applications. Finally, anxiety over the use of computers, complaints about lack of personal
contact with clinicians and the belief that health IT would not be an improvement to current care
were mentioned in two studies as barriers.

Key Question 3: What knowledge or evidence deficits exist regarding
needed information to support estimates of cost, benefit, and net
value with regard to consumer health informatics applications?

The literature was at a very early stage of development. Many questions have only been
evaluated by one study. Thus, confirmatory studies have generally not been done. In addition, no
high quality studies have been conducted regarding several important questions. Broadly, these
questions can be grouped into at least one of four categories: patient-related questions; CHI
utilization factors; technology-related issues (i.e., hardware, software, and platform related
issues, and health-related questions).

Patient-related questions. The literature is relatively silent on the question of whether or not
significant differences in patient preferences, knowledge, attitudes, beliefs, needs, utilization and
potential benefits exists across gender, age and race/ethnicity. The same could be said for
potential gender and race or ethnicity-based differences. Beyond these demographic differences,
the field of CHI is developing within the context of a global emergence of technology based
realities including Web 2.0/Web 3.0 and ubiquitous computing which are enabling an
unprecedented level of user determined interactivity and functionality. The degree to which this
functionality could be harnessed for the health benefit of consumers is unknown. The targeted
uses of CHI applications must increasingly be focused on more than just the index patient. The
role of sociocultural and community factors will likely exert significant effect on access,
usability, desirability and benefit of CHI applications. Issues related to trust, security,
confidentiality need to be further explored. Because the bulk of the currently available research
has been conducted on the 18-to 65-year-old adult population, more work needs to be done
among the populations that may have the most potential for using CHI applications. Seniors may
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stand to benefit from those applications that reduce social isolation and independence.
Adolescents are some of the most intense technology users. Their natural affinity for technology
may prove advantageous to CHI applications that could be developed in the future. Finally, most
of the currently CHI research is being conducted among predominately white/Caucasian
populations. Early evidence suggests that differential utilization patterns and preferences exist by
race. Such differences could potentially lead to differential efficacy of emerging CHI
applications. This could have the unintended consequence of enhancing rather than reducing
some racial and ethnic disparities in health care. Age and race/ethnicity subgroup differences
need to be netter understood and those differences incorporated into the development of
emerging applications to ensure efficacy among all population subgroups.

CHI utilization factors. Despite a rapid increase in access to broadband services among all
population groups, age groups and geographic regions of the country, differential access to
broadband internet access may have significant implications in terms of health benefits that may
be derived from these tools and applications. While many in the younger generations become
very technically savvy at an early age, many Americans still have limited health literacy. These
CHI utilization factors suggest the need for a more robust evaluation of the epidemiology of
broadband access and technology literacy in the United States.

Technology-related issues. The majority of CHI applications are designed for use on
personal computers as Web-based applications. Many more potential platforms exist that have
not been evaluated. In addition, emerging evidence is suggesting that the CHI applications and
functionality that consumers want and need are not always what health care practitioners think
they need. As a result, important sociocultural and human computer interface design elements
may not get incorporated adequately into emerging CHI applications and therefore lead to CHI
applications with limited efficacy.

Health-related questions. Finally, most CHI applications that have been evaluated tend to
focus on one or more domains of chronic disease management. Insufficient attention has been
given to the role of CHI applications in addressing acute health problems. The role of CHI
applications in primary, secondary, and tertiary prevention also needs to be more adequately
explored. Sociocultural factors are increasingly important determinants of health care outcomes.
The potential influence on social factors including social isolation and social support and perhaps
even broader social determinants of health need to be evaluated and may prove useful in helping
consumers address specific health concerns in the home and community-based setting.

Key Question 4: What critical information regarding the impact of
consumer health informatics applications is needed in order to give
consumers, their families, clinicians, and developers a clear
understanding of the value proposition particular to them?

Several critical information needs must be addressed to enable a clear understanding of the
value proposition of CHI applications. It is likely that the knowledge gaps needed to establish a
value proposition, while overlapping, are not identical across all potential stakeholders. Because
providers are often most concerned about clinical outcomes and costs, it seems reasonable that
questions of the impact of CHI applications on provider or health care processes, costs, and
outcomes as addressed in this report will need to be more definitively characterized. In addition,
the potential liability a provider might incur from a patient using a CHI application will also need
to be addressed.



Patients often cite convenience and anonymity as the primary reasons the Internet has
become such a major source of health information. It is likely that the more these elements can
be incorporated into emerging CHI applications, the more likely they will be considered of value
by consumers. Other related factors such as usability, portability, and patient-centered
functionality are likely important characteristics of CHI applications that may help drive
utilization. Those technologies that exist and enable consumers to accomplish tasks (empower)
without further complicating individuals’ lives may ultimately prove to be the most widely
valued CHI applications. By expanding the number of platforms available to consumers, CHI
applications may become more appealing to a broader consumer base and thus prove valuable to
those consumers who could most benefit, but may not otherwise use a more traditional CHI
application.

Discussion

Overall, despite the significant heterogeneity and limited nature of the literature, the
following themes were suggested by the studies included in this review. First, there may be a role
for CHI applications to reach consumers at a low cost and obviate the need for some activities
currently performed by humans. In addition, the data suggest that CHI applications may also be
used to enhance the efficacy of interventions currently delivered by humans. Several studies
compared the use of a CHI application and traditional therapy against traditional therapy alone.
Many found that the group receiving traditional therapy with a CHI application had more benefit
than traditional therapy alone. Thirdly, the studies evaluated in this review tended to support the
finding that at least three critical elements are most often found in those CHI applications found
to exert a significant effect on health outcomes. These three factors are (1) individual tailoring,
(2) personalization, and (3) behavioral feedback. Personalization involves designing the
intervention to be delivered in a way that makes it specific for a given individual. Tailoring
refers to building an intervention in part on specific knowledge of actual characteristics of the
individual receiving the intervention. Finally, behavioral feedback refers to providing consumers
with messages regarding their progression through the intervention. Interestingly, it is not clear
from this literature that CHI-derived behavioral feedback is any better than feedback originating
from human practitioners or others. Rather, it appears that the feedback must happen with an
appropriate periodicity, in a format that is appealing and acceptable to the consumer, not just the
provider.

Finally, despite the paucity of studies in many areas of this emerging field and because of the
methodological limitations found in many of the studies, the body of the available scientific
evidence suggests that CHI applications may hold significant future promise for improving
outcomes across a wide variety of diseases and health issues. In terms of health care processes
and relationship centered outcomes, the literature is positive but very limited. Most of the
currently available research has evaluated the impact of CHI applications on intermediate health
outcomes. Due in part to the number of studies conducted to date, the evaluation of both short-
term and longer-term outcomes, the utilization of significant sample sizes, appropriate statistics,
the near uniformity of dependent variables across studies, and cogent articulation of the theoretic
bases of the CHI content and methodology in most studies, the literature appears strongest for
CHI applications targeting intermediate outcomes related to smoking cessation. In terms of
clinical outcomes, the weight of the evidence appears strongest for the use of CHI applications



on mental health outcomes. Evidence-based conclusions regarding economic outcomes can not
be made at this time.

Despite the positive nature of some of the available evidence, significant research
opportunities and knowledge gaps exist in terms of understanding the role of CHI applications
targeting children, adolescents, the elderly, and specifically nontraditional (family members,
friends, allied health workers) patient caregivers. The role of Web 2.0, social networking, and
health gaming technology in CHI has not been adequately evaluated. Much more work needs to
be done to understand consumer desires and needs versus provider perceptions of patient desires
and needs in terms of emerging CHI applications and tools. Similarly, much more work is
needed to explicate the effect of CHI applications on health outcomes among racial and ethnic
minority populations, low-literate populations, and the potential effect of these applications on
health care disparities.

Finally, CHI research would be greatly enhanced with standardization and widespread
utilization of a transdisciplinary CHI nomenclature and a CHI evaluation registry to facilitate
uniform reporting and synthesis of results across emerging CHI applications, interventions, and
evaluations.
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Chapter 1. Introduction

Consumer Health Informatics

Interest is emerging concerning the potential of technology and eHealth solutions that are
tailored to consumers. This emerging field has been referred to as consumer health informatics
(CHI) (see Appendix A® for a list of acronyms). It has been defined by Eysenbach as a branch of
medical informatics that “analyzes consumers’ needs for information, studies and implements
methods of making information accessible to consumers, and models and integrates consumers’
preferences into medical information systems.”* In 2001, Houston et al? conducted a survey of
members of the American Medical Informatics Association (AMIA) to generate a consensus
definition of CHI. Respondents indicated that CHI incorporated a broad range of topics, the most
common being patient decision support and patient access to their own health information.
Despite this growing interest, the value of CHI has not been rigorously reviewed. We will review
the evidence regarding the proposed questions, focusing on several kinds of outcomes.

For the purpose of this review, we define CHI applications as any electronic tool, technology,
or system that is: 1) primarily designed to interact with health information users or consumers
(anyone who seeks or uses health care information for nonprofessional work) and 2) interacts
directly with the consumer who provides personal health information to the CHI system and
receives personalized health information from the tool application or system; and 3) is one in
which the data, information, recommendations or other benefits provided to the consumer, may
be used with a healthcare professional, but is not dependent on a healthcare professional. As
such, for the purposes of this review, we have excluded point of care devices (e.g., glucometer,
remote monitoring devices), prescribed clinical devices that are part of the provision of clinical
care, general information websites, message boards, and applications that are designed for use in
a work environment.

This definition has the following advantages:

1) It keeps the focus of the review on how CHI applications meet the needs of consumers

rather than the needs of clinicians;

2) It helps avoid a categorical disease-oriented evaluation of every clinical technological
development for every disease which is not necessarily focused on the needs of
consumers;

3) It helps to keep the focus of the review on studies that demonstrate impact, value or
efficacy from the perspective of consumers;

4) It facilitates categorization of CHI applications in ways that may be more meaningful for
patients.

Potential categories of CHI tools/technologies/applications include but may not be limited to:

a. Applications and technologies that facilitate knowing/tracking/understanding clinical
parameters (disease management);

b. Applications and technologies that facilitate knowing/tracking/understanding observations
of daily living (ODL’s);

c. Applications and technologies that facilitate calendaring (lifestyle management assistance);

d. Applications and technologies that facilitate prevention and health promotion;

Appendixes and evidence tables cited in this report are available at: http://www.ahrg.gov/clinic/tp/chiapptp.htm.
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e. Applications and technologies that facilitate self-care; and
f. Applications and technologies that facilitate assisted care and caregiving.

Purpose of Evidence Report

The objective of the report is to review the literature on the evidence of the impact of
currently developed CHI applications on health and health care process outcomes, to identify the
gaps in the literature, and to recommend future research endeavors to better assess these
information technology (IT) applications. The specific Key Questions were:

1. What evidence exists that CHI applications impact:

a. Health care process outcomes (e.g., receiving appropriate treatment) among users?

b. Intermediate health outcomes (e.g., self management, health knowledge, and health
behaviors) among users?

c. Relationship-centered outcomes (e.g., shared decision making or clinician-patient
communication) among users?

d. Clinical outcomes (including quality of life) among users?

e. Economic outcomes (e.g., cost and access to care) among users?

2. What are the barriers that clinicians, developers and consumers and their families or

caregivers encounter that limit utilization or implementation of CHI applications?

3. What knowledge or evidence exists to support estimates of cost, benefit, and net value

with regard to CHI applications?

4. What critical information regarding the impact of CHI applications is needed in order to

give consumers, their families, clinicians, and developers a clear understanding of the
value proposition particular to them?

We will discuss gaps in research, including specific areas that should be addressed. We also

will suggest possible public and private organizational types to perform the research and/or
analysis.
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Chapter 2. Methods

The objective of the report is to review and synthesize the available evidence regarding the
impact of currently developed CHI applications on health and health care process outcomes. This
report will also identify barriers to the use of CHI applications. This review will help to identify
the gaps in published information on costs, benefits, and net value of these applications in
existing research on CHI applications. Additionally, we will use this report to identify what
critical information is needed for consumers, their families, clinicians, and developers to clearly
understand the value of CHI applications.

Recruitment of Technical Experts and Peer Reviewers

We assembled a core team of experts from Johns Hopkins University (JHU) who have strong
expertise in health information technology IT, including: clinical IT and health sciences IT;
clinical trials; systematic literature reviews; epidemiological studies; and general medicine. We
recruited two advisors who have done extensive research in the areas of open access, health
policy, eHeath, and CHI. We recruited seven external technical experts, referred to as a
“Technical Expert Panel” (TEP), from diverse professional backgrounds including consumer
advocates, a methods expert for another Evidence-based Practice Center (EPC), and academic
experts in ethics, decision aids, CHI, and CHI user acceptance. An additional group of two peer
reviewers was identified to provide comments on the report. Peer reviewers differed from the
TEP members in that they were not involved during the project development phase of the project
(See Appendix B, List of Internal Advisors, Technical Experts, and Peer Reviewers).

Key Questions

The core team worked with the external advisors, technical experts, and representatives of
the Agency for Healthcare Research and Quality (AHRQ) to refine a set of key questions
originally proposed by AHRQ for this project. These Key Questions are presented in the “The
Purpose of This Evidence Report” section of Chapter 1 (Introduction). Before searching for the
relevant literature, we clarified the definitions of these Key Questions and the types of evidence
that we would include in our review.

Key Question 1 addresses the impact CHI applications have on health and health care process
outcomes. Based on conversations with AHRQ, the external advisors and the TEP, there was
agreement that the best evidence available to answer this question would be found in randomized
controlled trials (RCTS).

Key Question 2 addresses the barriers that users of a CHI application might encounter. Based
on conversations with AHRQ, the external advisors, and the TEP, we agreed that RCTs were not
the best study design to identify and evaluate barriers. We decided to include articles on any
study design whose specified purpose was to look at barriers to use of CHI. All RCTs evaluated
for Key Question 1 were reviewed to determine whether barriers were assessed as well.

Key Question 3 addresses knowledge and evidence deficits regarding needed information to
support estimation of costs, benefits, and value regarding CHI applications. Key Question 4
addresses the identification of critical information regarding the impact of CHI applications to

Appendixes and evidence tables cited in this report are available at: http://www.ahrg.gov/clinic/tp/chiapptp.htm.
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give consumers, their families, clinicians, and developers a clear understanding of the value of
CHI applications. There was agreement amongst the core team, external advisors, AHRQ, and
the TEP that the answers to these two questions (regarding knowledge deficits and missing
information) would emerge from our review of the evidence on Key Questions 1 and 2.

Conceptual Framework

Experts from medical informatics, public health, health services research, behavioral
sciences, human factors, and primary care were consulted to assist the EPC in the development
of a conceptual framework to address the key questions (above). During the process, we
evaluated several different types of conceptual models. We ultimately developed a model that
incorporates barriers to CHI use as well as health outcomes, health care process measures,
intermediate outcomes, relationship-centered outcomes, and economic outcomes. The barriers as
well as the health care process measures were incorporated based on the key questions presented
to us. Our purpose was to focus the model to direct our review of the relevant literature and to
assist reviewers in understanding which articles applied to our strict criteria for inclusion.

Knowing that CHI applications are being employed across the spectrum of health and illness,
we aimed to encompass activities that are not traditionally considered preventive health but are
emerging as potentially important to patient health concerns such as observations of daily living
(a personal log of activities such as sleep, diet, exercise, mood, etc.). The final framework
encompassed selected concepts of CHI applications (Figure 1).

Literature Search Methods

Searching the literature involved identifying reference sources, formulating a search strategy
for each source, and executing and documenting each search. For the searching of electronic
databases, we used medical subject heading (MeSH) terms. To identify articles that that were
potentially relevant to Key Question 1, we searched for terms relevant to our definition of CHI
applications (see Chapter 1, Introduction), combined with terms relevant to our definition of
“consumer” (see Chapter 1, Introduction), combined with terms identifying RCTSs as the study
design of interest. To identify articles that that were potentially relevant to Key Question 2, we
searched for terms relevant to our definition of CHI applications (see Chapter 1, Introduction),
combined with terms relevant to barriers; the search was not limited by study design. We used a
systematic approach to searching the literature to minimize the risk of bias in selecting articles
for inclusion in the review.

We also looked for eligible studies by reviewing the references in pertinent reviews, by
querying our experts, and by taking advantage of knowledge shared at core team meetings
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Key questions 3 (knowledge or evidence deficits) and 4 (critical information regarding CHI applications) are not included in this conceptual framework.

Figure 1. Conceptual model addressing Key Questions 1 and 2: Impact of CHI on health and health care process outcomes, and barriers
to use of CHI.

17



Sources

Our comprehensive search included electronic searching of peer reviewed literature
databases and grey literature databases as well as hand searching. On December 22, 2008, we ran
searches of the MEDLINE®, EMBASE®, The Cochrane Library, Scopus, and Cumulative Index
to Nursing and Allied Health Literature (CINAHL) databases. This search was updated after the
submission of the draft report to ensure we included the most current relevant articles; this search
was extended to June 1, 2009. A supplemental search targeting grey literature sources was
conducted on January 7, 2009; it was also extended to June 1, 2009. Sources searched were:
Health Services Research Projects in Progress, The Institute of Electrical and Electronics
Engineers (IEEE) Conference Proceedings, Institution of Engineering and Technology (IET)
Conference Proceeding, Proceedings of the American Society for Information Science and
Technology (Wiley InterScience), World Health Organization (WHQO) —International Clinical
Trials Registry Platform, American Public Health Association (APHA) 2000-2008, OpenSIGLE
—System for Information on Grey Literature in Europe, and The New York Academy of
Medicine — Grey Literature.

Search Terms and Strategies

Search strategies specific to each database were designed to enable the team to focus the
available resources on articles that were most likely to be relevant to the Key Questions. We
developed a core strategy for MEDLINE®, accessed via PubMed, on the basis of an analysis of
the medical subject heading (MeSH) terms and text words of key articles identified a priori. The
PubMed strategy formed the basis for the strategies developed for the other electronic databases
(see Appendix C, Detailed Search Strategies; and Appendix D, Grey Literature Search
Strategies).

Organization and Tracking of the Literature Search

The results of the searches were downloaded into ProCite® version 5.0.3 (ISI ResearchSoft,
Carlsbad, CA). Duplicate articles retrieved from the multiple databases were removed prior to
initiating the review. From ProCite, the articles were uploaded to SRS 4.0 (TrialStat® 2003-
2007). SRS is a secure, Web-based collaboration and management system designed to speed the
review process and introduce better process control and scientific rigor. In February of 2009, the
SRS system was transferred to new owners, Mobius Analytics (Ottawa, Canada). Functionality
of the system was unchanged. We used this database to store full articles in portable document
format (PDF) and to track the search results at the title review, abstract review, article
inclusion/exclusion, and data abstraction levels.

Title Review

The study team scanned all the titles retrieved. Two independent reviewers conducted title
scans in a parallel fashion. For a title to be eliminated at this level, both reviewers had to indicate
that it was ineligible. If the first reviewer marked a title as eligible, it was promoted to the next

18



elimination level, or if the two reviewers did not agree on the eligibility of an article, it was
automatically promoted to the next level (see Appendix E, Title Review Form).

The title review phase was designed to capture as many studies as possible that reported on
either the impact of CHI applications on process or clinical outcomes, or on barriers to consumer
use of CHI applications. All titles that were thought to address the above criteria were promoted
to the abstract review phase.

Abstract Review

The abstract review phase was designed to identify articles that applied to Key Questions 1
and/or 2. An abstract was excluded at this level if it did not apply to one of these Key Questions
or for any of the following reasons: no health informatics application; health informatics
application does not apply to the consumer; health informatics application is for general
information only (e.g., general website, message board, survey, etc.) AND is not tailored to the
individual consumer; study of a "point of care" device (requires a clinician to use or obtain and is
part of the regular provision of care, such as a device or telemedicine used at the point of care);
no original data (letter to the editor, comment, systematic review); not an RCT (this is only an
exclusion for KQL1, any article that may apply to KQ2 should not be excluded based on study
design);or non-English language (Appendix E, Abstract Review Form).

Abstracts were promoted to the article review level if both reviewers agreed that the abstract
could apply to one or more of the Key Questions and did not meet any of the exclusion criteria.
Differences of opinion were resolved by discussion between the two reviewers.

Article Review

Full articles selected for review during the abstract review phase underwent another
independent review by paired investigators to determine whether they should be included in the
full data abstraction. At this phase of review, investigators determined which of the Key
Question(s) and sub-question(s) each article addressed (see Appendix E, Article
Inclusion/Exclusion Form). If articles were deemed to have applicable information, they were
included in the data abstraction. Differences of opinion regarding article eligibility were resolved
through consensus adjudication.

Data Abstraction

Once an article was included at this level, reviewers were given a final option to exclude the
article if it was found to be inapplicable once the data abstraction was underway. This process
was used to eliminate articles that did not contribute to the evidence under review (see Appendix
E, General Data Abstraction Form). If an article was excluded at this level by the data abstractor,
it was moved from this level to the previous level (article review) and tagged with the
appropriate reason for exclusion.

We used a sequential review process to abstract data from the final pool of articles. In this
process, the primary reviewer completed all the relevant data abstraction forms. The second
reviewer checked the first reviewer’s data abstraction forms for completeness and accuracy.
Reviewer pairs were formed to include personnel with both clinical and methodological
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expertise. The reviews were not blinded in terms of the articles’ authors, institutions, or journal.?
Differences of opinion that could not be resolved between the reviewers were resolved through
consensus adjudication.

For all articles, reviewers extracted information on general study characteristics: study
design, location, disease of interest, inclusion and exclusion criteria, description of the
consumers under study, and description of the CHI application (see Appendix E, General Form).
Specific participant (consumer) characteristics were abstracted: information on intervention
arms, age, race, gender, education, socioeconomic status, and other related data on the
application under study.

Outcomes data were abstracted from the articles that were applicable to Key Question 1
regarding a CHI application’s impact on a health or health care process outcome (see Appendix
E, KQ1 CHI (categorical) variables, and KQ1 CHI (continuous) variables). Articles addressing
Key Question 2 on barriers to CHI were abstracted to capture data on the condition of interest,
the CHI application, data collection/study design, and barriers identified (see Appendix E, KQ2
CHI barriers).

Quality Assessment

We assessed the included studies on the basis of the quality of their reporting of relevant
data. For the RCTs, we used the scoring system developed by Jadad et al.* The 5 questions
(according to the Jadad criteria) used to assess the quality of RCTs were: 1) Was the study
described as randomized (this includes the use of words such as “randomly,” “random,” and
“randomization”)? 2) Was the method used to generate the sequence of randomization described,
and was it appropriate? 3) Was the study described as double-blind? 4) Was the method of
double-blinding described, and was it appropriate? 5) Was there a description of withdrawals and
dropouts?

Data Synthesis

We created a set of detailed evidence tables containing information extracted from the
eligible studies. We stratified the tables according to the applicable Key Question, and sub-
question (for Key Question 1). In addition, tables were further stratified to pool together the
common target conditions of interest. Once evidence tables were created, we rechecked selected
data elements against the original articles. If there was a discrepancy between the data abstracted
and the data appearing in the article, this discrepancy was brought to the attention of the
investigator in charge of the specific data set, and the data were corrected in the final evidence
tables. We did not quantitatively pool the data for any of the outcomes because of the marked
heterogeneity of the interventions, target conditions, and outcomes studied.

Data Entry and Quality Control

Data were abstracted by one investigator and entered into the online data abstraction forms
(see Appendix E, Forms). Second reviewers were generally more experienced members of the
research team, and one of their main priorities was to check the quality and consistency of the
first reviewers’” answers.
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Grading of the Evidence

At the completion of our review, we graded the quantity, quality, and consistency of the best
available evidence, addressing Key Questions 1 and 2 adapting an evidence grading scheme
recommended by the GRADE Working Group® and modified in Chapter 11 of the EPC Manual
currently under development.® We separately considered the evidence from studies addressing
the 5 identified outcomes of Key Question 1: health care process outcomes, intermediate
outcomes, relationship-centered outcomes, clinical outcomes, and economic outcomes. Each of
these main categories was stratified into subcategories by target disease or conditions, and if a
particular outcome was evaluated by at least two RCTs, we graded the evidence. If an outcome
was evaluated by only one RCT, we did not grade the body of evidence, but rather narratively
described the information available. The body of evidence addressing Key Question 2 included a
variety of different study designs. Most of the articles under review in this category were not
RCTs and were assessed differently.

We assessed the quality and consistency of the best available evidence, including an
assessment of the risk of bias in relevant studies (using individual study quality scores), whether
the study data directly addressed the Key Questions, and the precision and strength of the
findings of individual studies. We classified evidence bodies pertaining to each Key Question
into four basic categories: (1) “high” grade (high confidence that the evidence reflected the true
effect; further research is very unlikely to change our confidence in the estimate of the effect);
(2) “moderate” grade (moderate confidence that the evidence reflected the true effect; further
research may change our confidence in the estimate of effect and may change the estimate); (3)
“low” grade (low confidence that the evidence reflected the true effect; further research is likely
to change the confidence in the estimate of effect and is likely to change the estimate); and (4)
“insufficient” (evidence was either unavailable or did not permit the estimation of an effect).

Peer Review

Throughout the project, the core team sought feedback from the internal advisors and
technical experts. A draft of the report was sent to the technical experts and peer reviewers as
well as to representatives of AHRQ. In response to the comments from the technical experts and
peer reviewers, we revised the evidence report and prepared a summary of the comments and
their disposition for submission to AHRQ.
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Chapter 3. Results

Results of the Literature Search

The literature search process identified 24,794 citations that were deemed potentially relevant
to Key Questions 1 and/or 2 (see Figure 2) and 6673 additional articles were identified through
hand searching, as described in Chapter 2. We identified no additional eligible articles in the
grey literature. We excluded 8943 duplicate citations from the electronic search results. Most
duplicates came from concurrently searching MEDLINE®, The Cochrane Library, EMBASE®,
CINAHL, and SCOPUS. The search strategy used in all search engines was modeled on that
which we used in MEDLINE®, with similar search terms (see Appendix C'). Additionally, the
EMBASE" search engine allows the user to search the MEDLINE® database as well as
EMBASE?®, a strategy that often yields many duplicates between the two search sites. Our EPC
employs this strategy to improve the sensitivity of the search.

In the title review process, we excluded 19,377 citations that clearly did not apply to the Key
Questions. In the abstract review process, we excluded 2642 citations that did not meet one or
more of the eligibility criteria (see Chapter 2 for details). At the article review phase, we
excluded an additional 340 articles that did not meet one or more of the eligibility criteria (for a
detailed list see Appendix F, list of excluded articles). Two more articles were removed from the
pool of articles identified through the electronic databases at this stage due to difficulty in
retrieving the article (Figure 2). Details on the grey literature search are available in Appendix D.
The Johns Hopkins University Welch Library works with other libraries to ensure that University
faculty and employees have access to nearly all published articles. Periodically, an article cannot
be located through any of the cooperating libraries, and the EPC team goes directly to the authors
to obtain the article — this was not possible for these two articles. Ultimately we were left with
162 articles that were eligible for inclusion in this report: One hundred thirty-seven for Key
Question 1 and 31 for Key Question 2; six articles were eligible for both Key Question 1 and
Key Question 2.

Appendixes and evidence tables cited in this report are available at: http://www.ahrq.gov
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Electronic Databases

MEDLINE® (14561)
Cochrane (3716)
EMBASE® (1421)
CINAHL (1462)
SCOPUS (5577)

Hand Searching

Reasons for Exclusion at Abstract Review Level*

No health informatics application: 843

Health informatics application does not apply to the
consumer: 723

Health informatics application is for general information
only :453

Study of a point of care device: 617

No original data: 673

Not a RCT, and not a study addressing barriers: 168

Other: 269

Non-English language: 0

6673
|
v
Retrieved
33410
Duplicates
> 10886
A 4
Title Review
22524
Excluded
> 19377
v
Abstract Review
3147
Excluded
> 2642
A 4
Article Review
505
Excluded
> 341
\ 4
Included Articles unretrievable
162 2
KQ1: 137
KQ2: 31
6 articles apply to KQ1
and KQ2

Reasons for Exclusion at Article Review Level*

No health informatics application: 98

Health informatics application does not apply to the
consumer:57

Health informatics application is for general information
only: 82

Study of a point of care device: 66

No original data: 50

Not a RCT, and not a study addressing barriers: 38

Other: 85

Non-English language: 0

* Total exceeds the # in the exclusion box because reviewers were allowed to mark more than 1 reason for exclusion

Figure 2. Summary of literature search (number of articles)
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Description of the Types of Studies Retrieved

One hundred thirty-seven studies applied to Key Question 1. The EPC team along with the
TEP and AHRQ agreed that the best evidence available to measure outcomes of the impact of
CHI applications on consumers would be found in randomized controlled trials (RCTs).
Therefore, all of the Key Question 1 eligible studies were RCTs. The above group agreed that all
study designs should be included when searching for and including articles investigating barriers
to the use of CHI applications. The 31 articles addressing barriers to use of CHI applications fell
under a variety of study designs and data collection types. Data on barriers was collected most
commonly in non-validated surveys (24) or qualitative studies (7).

Key Question la: What evidence exists that consumer health
informatics applications impact health care process
outcomes?

Summary of the Findings

Very few studies evaluated the impact of CHI applications on health care processes (Table
1). Measures included monitoring and therapeutic adherence, and health care utilization. The
quality of these trials was variable, ranging from moderate to very low, as measured by the
Jadad® criteria for RCT quality (Appendix F, Evidence Table 1). Postintervention followup
duration varied from 12 weeks up to 1 year. The study results suggested a positive effect of CHI
applications on monitoring and therapeutic adherence, and health care utilization.

Strengths and Limitations of the Evidence

Five studies assessed the impact of CHI applications on health care process outcomes in
asthma, and another on the process outcome of contraceptive medication use. The asthma studies
enrolled from 527 to 228" patients. The sample size in the contraception study was 949
(Appendix G, Evidence Tables 2-4).° The overall strength of the body of the evidence from the
asthma studies was graded as moderate (Table 2) based on a modified version of the GRADE
criteria” and Chapter 11 of the EPC Manual®

General Study Characteristics

The asthma studies involved children as young as 17 years of age®'*'? while the
contraception study participants were young women ( 20 yrs or younger). ° One of the asthma
studies involved a majority of female participants,'® the others had a majority of male
participants.®'"'? All of the asthma studies reported on race, one on caregiver education. The
contraception study was conducted at two separate family planning clinic sites resulting in a
highly diverse participant background in terms of race and socioeconomic status (Appendix G,
Evidence Tables 2 and 3).
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Table 1. Summary of studies of CHI applications impacting health care process outcomes (N=5).

Target N | Author, year Interventions | Primary outcomes measured Effect of CHI
condition application*
Asthma 4 Bartholomew, Watch, Enhancement of self-management skills 0
20002 Discover,
Think and Act
(An
Interactive
multimedia
application on
CD-ROM)
Guendelman, Health Health and quality of life and process +
2002" Buddy(person evaluation
al and
interactive
communicatio
n device)
Jan, 2007 Asthma Monitoring adherence +
education and | Therapeutic adherence -
an interactive | Adherence to daily diary entry +
asthma Therapeutic adherence: dry powder inhaler +
monitoring (DPI) or metered dose inhaler (MDI)
system plus spacer technique score
Peak flow meter technique score -
Krishna,2003® | Internet- Days of quick relief medicine +
enabled Urgent physician visit +
asthma Emergency room visit +
education
program
Oral contra- | 1 Chewning, Computerized | Oral contraceptive efficacy Chicago 0
ceptive use 1999° decision aid
Oral contraceptive efficacy Madison 0

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome
DPI=dry powder inhaler; MDI=metered dose inhaler

Outcomes

Asthma. When evaluating therapeutic and monitoring adherence among children with
asthma, Jan et al'® found that the children using the Blue Angel for Asthma Kids application, an
Internet based interactive asthma program , monitored their peak expiratory flows and adhered to
an asthma diary significantly more than those receiving standard asthma education including
written diary and instructions for self management at 12 weeks ( p < 0.05) . Similarly their
therapeutic adherence to inhaled corticosteroid treatment was significantly higher (63 percent
among intervention vs. 42 percent among control group). In this intervention, participants
received a self management plan from the Blue Angel program after entering their symptoms and
peak flow measurement on a daily basis into the computer (Appendix G, Evidence Table 4).

Krishna et al® showed a positive impact2 of an interactive computer program that delivers
tailored educational messages in the form of brief vignettes for asthma education on health care
utilization rates. This intervention was delivered in the clinic’s waiting area and required no

“positive impact”: the appropriate increase or decrease if a specific outcome that leads to a benefit to the consumer.
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Table 2. Grade of the body of evidence addressing CHI impact on health care processes in
asthma.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) High

2 Number of studies 4

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the -1

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? 0
y (-1); n (0)
6 Did the studies show strong evidence of association between intervention and 0
outcome?
“strong*” (+1); “very strong™ (+2); No (0)
Overall grade of evidence® Moderate

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

change in clinic flow or staffing levels. In this study, all participants in the intervention and
control group also received standard education based on the National Asthma Education and
prevention program. Participants in the intervention arm had significantly fewer emergency room
visits (1.93 vs. 0.62 per year, p<0.01,) and a significantly lower daily dose of inhaled
corticosteroids (434 vs. 754 ug, p < 0.01) possibly due to improved avoidance of asthma triggers.
No statistically significant difference was found for the number of hospitalizations. Increased
knowledge levels about asthma in both the control and intervention arms positively correlated
with fewer urgent visits to physicians and reduced use of quick relief medications (correlation
coefficient r = 0.37 and 0.30, respectively)

Guendelman et al'' studied the impact of the Health Buddy (an interactive communication
device) compared to an asthma diary on health related quality of life and health processes. This
study demonstrated that the intervention group was significantly more likely to have no
limitation of activity (p=0.03), significantly less likely to report peak flow readings in the yellow
or red zone (p=.01) or to make urgent calls to the hospital (p=.05).

Finally Bartholomew et al'? evaluated an interactive multimedia computer game designed to
enhance self-management skills and thereby improve asthma outcomes. The study demonstrated
that the intervention group had fewer hospitalizations, better symptom scores, increased
functional status, greater knowledge of asthma management, and better child self-management
behavior as compared to controls at baseline. (Appendix G, Evidence Table 4).

Oral contraceptive use. In this study involving two family planning clinics, increased
knowledge about oral contraceptive methods as a result of using a decision support aid did not
reduce discontinuation rates for oral contraceptives among female adolescents (Appendix G,
Evidence Table 4). Although not a primary outcome in this study, it is interesting to note that the
reasons for discontinuation of oral contraceptives, however, were mainly medication side effects
and changes in sexual relationships altering perceived need for using contraceptives.’
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Key Question 1b: What evidence exists that consumer health
informatics applications impact intermediate outcomes?

Breast Cancer

Summary of the Findings

Three studies examined the impact of CHI in the context of breast cancer (Table 3), *'° and
one of these was a study of multiple cancers that included breast cancer.> Outcomes examined
were similar in two of the studies, which were from the same research group and involved the
same CHI intervention (Comprehensive Health Enhancement Support System [CHESS]). These
studies examined quality of life, as well as the woman’s perception of social support, unmet
information needs, information competence, and involvement in her own health care.">! One
additional study addressed satisfaction with the information, computer versus provider
consultation preference, and anxiety and depression."’

Over the longer term, CHESS participants reported better social support and information
competence than the comparison groups.'>'* In the study comparing personalized computer
information with two comparison groups -- general computer information and information
booklets — patients given access to personalized information on the computer a few days after
they were given information about their cancer were more satisfied than patients in the other two
groups.

Strengths and Limitations of the Evidence

Only three studies examined intermediate outcomes in patients with breast cancer, and one
included a spectrum of different types of cancer, with breast cancer patients representing about
half of all patients. The test interventions and outcomes examined were identical or nearly so in
two of the trials, with outcome measures designed to be short term. Sample sizes in each of
these studies were modest. All three studies were randomized, with only one ' providing the
details of how the randomization sequence was generated (a random numbers table), and only
one '* providing details on how allocation was concealed (sealed envelopes). Intermediate
outcomes were all self-reported, and masking of the patients was not possible. Dropouts and
withdrawals over the study period were over 10 percent in the 2001 CHESS study, * and slightly
less in the 1999 CHESS study, '* and nearly 20 percent in the study by Jones and colleagues. '
An intention-to-treat analysis was only performed in the 2008 CHESS study.'* Overall, these
studies were given a low study quality score according to the Jadad criteria® (See Appendix G,
Evidence Table 1). The overall strength of this body of evidence was graded as low (Table 4)
based on a modified version of the GRADE criteria™ and Chapter 11 of the EPC Manual®
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Table 3. Results of studies of CHI applications impacting intermediate outcomes in breast cancer
(N=3).

Target Effect of CHI
condition | N Author, year | Interventions Primary outcomes measured application*
Breast 3 Jones, Computer- Satisfaction Score >2, n(%) a few days +
cancer 1999" Personal after information given
Information via | Prefer computer to 10 minute -
computer consultation with professional (at 3
months of follow up)"
Computer -
General
information
about cancer
Gust?gson, CHESS Social Support +
2001 Information competence 0
Unmet information needs 0
Participation, behavioral involvement +
Participation, level of comfort +
Confidence in doctors 0
Gustafson, CHESS Social support +
2008"

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome

T A 10 minute professional consultation was preferred to the intervention, however, the group randomized to the internet group
was more likely to prefer using it.

CHESS = Comprehensive Health Enhancement Support System

Table 4. Grade of the body of evidence addressing CHI impact on intermediate outcomes in breast
cancer.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) Moderate
2 Number of studies 3
3 Did the studies have important inconsistency? 0
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the 0

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n(0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong™” (+1); “very strongT" (+2); No (0)

Overall grade of evidence® Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).
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General Study Characteristics

The studies identified were evaluations of the impact of CHI applications on intermediate
outcomes tested among adult populations with cancer. One study included patients younger than
61" (mean age about 44 years old), and the other two studies did not report patient ages. One
study'® reported on the percent of “Caucasian” study participants — about 75 percent

Outcomes

In the 2001 CHESS study, patients allocated to CHESS reported statistically significantly
greater social and information support, participation in health care, and confidence in the doctor, but
not greater quality of life than patients with Internet access alone, at 2 months of followup. The
positive effect of CHESS remained for social support at 5 months while no evidence of a beneficial
effect of CHESS was observed at 5 months for information support, participation in health care,
confidence in the doctor, or quality of life (Appendix G, evidence Table 7).

In the 2008 CHESS study,'* patients allocated to CHESS reported greater social support during
the 5-month intervention period than did those offered books and audiotapes or those in the Internet
access group. At 9 months, about 4 months after the intervention period ended, the CHESS group
reported greater quality of life, social support, and health and information competence compared with
the control group offered books and audiotapes, but not compared with the group given Internet
access (Appendix G, evidence Table 7).

Jones et al"*found that at the time the intervention was offered, more patients in the Internet
groups (both personal and general information), found information more easily than those offered
booklets, and those given booklets felt more overwhelmed by the information. However, respondents
allocated to the computer groups more often found the information available too limited, compared
to those assigned to the booklets. At 3 months of followup, all three groups overwhelmingly
preferred a 10 minute professional consultation to use of the computer, although those assigned to the
computer were more likely to prefer the computer (29 percent of those receiving personal
information on the computer vs. 20 percent general information vs. 10 percent booklet information).
At 3 months of followup, significantly more patients assigned to the general computer information
group reported anxiety and depression (Appendix G, Evidence Table 7).

Diet, Exercise, Physical Activity, not Obesity

Summary of the Findings

Thirty-two studies evaluated the impact of CHI applications on a variety of intermediate
health outcomes related to diet, exercise, or physical activity, not obesity, including self-
management, knowledge attainment (program adherence), and change in health behaviors (Table
5). The quality of these trials was highly variable with Jadad* study quality scores ranging from
very low to moderately high (although only one of the 32 articles was scored as moderately high)
(Appendix G, Evidence Table 1). Included in the 32 studies were two studies that evaluated the
impact of CHI applications on outcomes related to eating disorders, one of which focused
specifically on overweight and binge eating,
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Table 5. Results of studies on CHI applications impacting intermediate outcomes in diet, exercise,
or physical activity, not obesity (N=32).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Diet, exercise, | 32 | Adachi, Computer Body Weight +
physical 2007*" tailored BMI +
activity, not program with Percent weight loss +
obesity 6-month
weight and
targeted
behavior’s self-
monitoring,
Computer
tailored
program only
Anderson, Computer Fat (% calories) Composites Scores 0
2001 kiosk nutrition | Fiber (g/1,000kcals) 0
intervention Fruit and vegetables 0
(servings/1000kcals)
Self Efficacy/ Low-Fat Meals 0
Self-Efficacy/ Low-Fat Snacks 0
Self-Efficacy/Fruit, Vegetables, Fiber 0
Outcome Expectations/Appetite 0
Satisfaction
Outcome Expectations/Budgetary 0
Outcomes
Outcome Expectations/Health 0
Outcomes
Brug, 1996"™ | Tailored Fat (points per day) +
feedback Vegetables (servings per day) 0
Fruit (servings per day) 0
Positive attitude to increasing +
vegetables and fruits
Brug, 1998°° | Computer- Fat (fat points per day) +
tailored fat, Fruit (servings per day) +
fruit, and Vegetables (servings per day) 0
vegetable
intake
intervention
Brug, 1999°" | Computerized | Fat score 0
feedback on Servings of vegetables +
fat, fruit, and Servings of fruit 0
vegetable Intention to reduce fat intake 0
intake Intention to increase vegetable intake 0
Campbell, Tailored Fat (g/day) +
1994% nutrition
intervention
Campbell, Tailored Knowledge score of low fat foods 0
1999% multimedia Self-efficacy 0
intervention Fat score 0
Stage of change- Precontemplation +
Stage of change- Contemplation 0
Stage of change- Preparation 0
Stage of change- Action/maintenance 0
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Table 5. Results of studies on CHI applications impacting intermediate outcomes in diet, exercise,
or physical activity, not obesity (N=32) (continued).

Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured Application*
Diet, exercise, Campbell, Computer Total Low-fat +
physical 2004% based knowledge score
activity, not interactive
obesity nutrition Total Infant feeding +
(continued) education knowledge score
Total self-efficacy score 0
Haerens, CD-ROM Fat intake (g/day, day 21) 0
2005%° based nutrition | Fruit intake (pieces week) 0
support Soft drinks (glasses day) 0
Water (glasses/day, day 21) 0
Pre- and post-test intake levels for fat +
intake in girls
Pre- and post-test intake levels (mean * +
SD) for % energy from fat in girls
Haerens, Computer Dietary fat intake 0
2007% tailored
intervention
Haerens, Computer- Cycling for transportation 0
20097 tailored Walking for transportation 0
exercise Walking in leisure time 0
intervention Total moderate to vigorous activity 0
Hurling, Internet-based | Change in perception of exercise +
20062 exercise Change in ratings of expectation; +
motivation satisfaction with motivation to exercise
The mean change in ratings of the 0
statement “| am very satisfied with my
current level of motivation to do
exercise’
Hurling, Had access to MET min/week 0
20077 Internet and Change in weekly hours spent sitting +
mobile phone (MET min/week leisure time)
Jones, Student Bodies | BMI +
2008 2-BED BMIzScore +
Binge eating (OBEs and SBEs) +
Binge eating (OOEs) 0
Weight and shape concerns +
Dietary fat intake 0
Depressed mood 0
King, 2006°" | Interactive CD- | Total physical activity +
ROM for health | Moderate physical activity +

risk appraisal
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Table 5. Results of studies on CHI applications impacting intermediate outcomes in diet, exercise,
or physical activity, not obesity (N=32) (continued).

Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured Application*
Diet, exercise, Kristal 2000 | Computer- Fat-related diet habit +
physical generated Fruit and vegetables (servings/day) +
activity, not personalized
obesity letter for fruit
(continued) and vegetable
intake
Lewis, 2008%° | Internet-based | median number of logins +
physical
activity 5-itemWebsite Quality +
program Questionnaire
Low, 2006** | Student bodies | EDI- Bulimia +
with a
moderated EDI-Body Dissatisfaction +
discussion Weight and Shape Concerns +
group
Un-moderated
discussion
group
Program alone
Marcus, Tailored Physical activity per week 0
2007 Internet Improvement in functional capacity 0
(estimated volume 0, at 85% of
Standard predicted maximum heart rate)(mil/kg
Internet per minute)
150 minutes of physical activity per 0
week
Mangun- Internet Group | Evaluation of Health 0
kusumo, Evaluation of Fruit Advice (pleasant) +
2007 (Likert Scale)
Acceptability (Was fruit advice targeted +
to you?)
Acceptability (Did you enjoy it?) +
Quality of Intervention (relevant) 0
Quality of Intervention (credible) +
Quality of Intervention (useful) +
Napolitano, Internet Minutes moderate physical activity +
2003% intervention Minutes, walking +
Stage of change, progression +
Oenema, Web based Intention to eat less fat +
2001 tailored Self-rated fat intake compared to others +
nutrition Self-rated fruit intake +
education Self rated fat intake +
Self rated fruit intake compared to +
others
Self-rated vegetable intake 0
Self-rated vegetable intake compared to 0

others
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Table 5. Results of studies on CHI applications impacting intermediate outcomes in diet, exercise,
or physical activity, not obesity (N=32) (continued).

Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured Application*
Diet, exercise, Richardson, Group Total Steps 0
physical 2007% receiving Bout Steps 0
activity, not tailored
obesity feedback on
(continued) lifestyle goals
Silk, 2008™ Web site Likeability of learning materials +
(hypothesis 1) [authors identify 3
Video game subscales -- attention,
understanding, intention]
Nutrition literacy scores (hypothesis 2) +
[authors identify 6 subscales:
MyPyramid, Food groups, Food
servings, Serving size, Food safety,
Food cost]
Smeets, Intervention Fat consumption (gm) +
2007* group, Fruit consumption (pieces/day) +
receiving one
tailored letter
Spittaels, On-line tailored | Increase in total physical activity +
2007* Physical Increase in moderate to vigorous +
activity physical activity
advice+ stage | Increase in physical activity in leisure +
based time
reinforcement
emails
On-line tailored
physical
activity advice
Spittaels, Website with Total moderate to vigorous physical 0
20074 computer activity scores
tailored
feedback on
physical
activity
Tate, 2006™" | Tailored Dietary intake (kcal/day) +
Computer- Fat intake (% day) +
Automated Physical activity (kcal/week) +
Feedback
Human Email
Counseling
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Table 5. Results of studies on CHI applications impacting intermediate outcomes in diet, exercise,
or physical activity, not obesity (N=32).(continued).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Diet, exercise, Vandelanotte, | Sequential Increase physical activity +
physical 2005% interactive Decrease fat intake +
activity, not computer
obesity tailored
(continued) intervention
Simultaneous
interactive
computer
tailored
intervention
Verheyden, Web-Based Perceived support 0
2004* Targeted Social network 0
nutrition BMI ( kg/m?) 0
counseling and | Systolic blood pressure 0
social support | Diastolic blood pressure 0
Total cholesterol 0
Winzelberg, Internet- Body Shape Measure +
2000* delivered EDI-drive for thinness +
computer- EDI-Bulimia 0
assisted health | EDE-Q Weight Concerns 0
education EDE-Q Shape Concern 0
program Saturated Fat (g/day) +
Vegetable/Fruit (servings/day) +
Wylie-Rosett, | Computer Dietary Intake 0
2001 tailored Exercise (Blocks walked daily) 0
lifestyle Exercise (min walked continuously) 0
modification Weight (Ib) +
BMI +

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or

not a significant of the CHI application on outcome
T There were significant effects of human email counseling and computer-automated counseling on decrease in fat intake when

compared to control; however, no treatment difference between the human email counseling and computer-automated counseling

were demonstrated.

* Long-term effects of a 1-month behavioral weight control program assisted by computer tailored advice with weight and
targeted behavior self-monitoring were more effective when compared to the behavioral weight control program assisted by
computer tailored advice alone, an untailored self-help booklet with self-monitoring of weight and walking, and a self-help

booklet alone.

s study focuses on binge eating and overweight

I score: “A z-score is the deviation of the value for an individual from the mean value of the reference population divided by the

standard deviation for the reference population. Because z-scores have a direct relationship with percentiles, a conversion can
occur in either direction using a standard normal distribution table. Therefore, for every z-score there is a corresponding

percentile and vice versa.”™’

**Study focused on eating disorders.

BMI=body mass index; EDE-Q = Eating Disorder Examination—Questionnaire; EDI = Eating Disorder Inventory; g/day =
grams per day; gm = gram; g/1,000 = grams per 1,000; kcal = kilocalorie; kg/m2 = kilogram per meter squared; 1b = pound;
ml/kg = milliliters per kilogram ; min/wk = minutes per week; OBE= objective binge episode; OOE= objective overeating
episode; SBE= subjective binge episode; SD = standard deviation
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Strengths and Limitations of the Evidence

Twenty-nine studies are available to evaluate CHI impact on intermediate health outcomes
within the context of diet, exercise, or physical activity, not obesity. Additionally two studies
were available to evaluate impact within the contexts of eating disorders and one study was
available to evaluate the impact in the context of overweight and binge eating. Limitations
included the occasional imprecision of study results due to wide-ranging confidence intervals.
Many, though not all of these studies relied on very small sample sizes. (Appendix G, Evidence
Tables 8-10). The overall strength of the body of this evidence (Table 6) on the impact of CHI
applications on diet, exercise, or physical activity, not obesity was graded as moderate based on
a modified version of the GRADE criteria’ and Chapter 11 of the EPC Manual® All of the
studies were included in this grading of the evidence because they all had at least one outcome
relevant to the effects on diet, exercise, or physical activity, not obesity.

Table 6. Grade of the body of evidence addressing CHI impacts on intermediate outcomes in diet,
exercise, nutrition intervention (not obesity).

1 Protection against risk of bias (relates to study design, study quality, reporting bias) High

2 Number of studies 32

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the 0

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence* Moderate

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

* (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

General Study Characteristics

The studies on the impact of CHI applications on intermediate health outcomes were
generally conducted among adult, non-elderly populations. Five studies however were
conducted specifically among adolescent populations **2%*" 2273%3¢ (Appendix G, Evidence
Tables 8 and 9).

Many studies were conducted among female participants. When reported, the race/ethnicity
of respondents was generally such that the majority of subjects identified as Caucasian, with
smaller percentages of Asian, Native American, African American or Black, or other groups
reported. Educational level varied, with higher rates of higher education within studies conducted
among young adults in the workplace or on college campuses. Patient post-intervention
evaluation ranged from as little as immediately post-test to as long as twelve months. Upon
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review, the body of scientific evidence from these studies indicated that most CHI applications
evaluated to date had effects on intermediate health outcomes (Appendix G, Evidence Tables 8
and 9).

Outcomes

Diet, exercise, or physical activity, not obesity. Haerens et al*® evaluated the effects of a
middle-school healthy eating promotion intervention combining environmental changes and
computer-tailored feedback, with and without an explicit parent involvement component. This
study demonstrated that in girls, fat intake and percentage of energy from fat decreased
significantly more in the intervention group with parental support, compared with the
intervention alone group (p = 0.05) and the control group (p=0.001). No impacts were found in
boys or in girls for fruit, soft drinks, and water consumption.

In another study by Haerens et al*’ evaluated the differences in effects of a computer tailored
physical activity advice as compared to providing generic information among adolescents. After
4 weeks, most physical activity scores increased in both groups. No differences between groups
were found. After 3 months, the generic intervention was more effective at increasing “walking
in leisure time” among students not complying with recommendations. For all other physical
activity scores, no differences between groups were found.

In a third study Haerens et al *° investigated a computer-tailored dietary fat intake
intervention for adolescents as compared to control and found no intervention effects for the total
sample.

Marcus et al *° investigated the effects of an internet-based tailored physical activity
intervention, a standard internet physical activity intervention, and a tailored print physical
activity intervention and found that all groups increased physical activity behavior similarly and
no significant treatment effects were detected between groups.

When evaluating behavior change regarding changes in weekly hours spent sitting, Hurling
et al*’ found that an Internet and mobile phone technology delivering an automated physical
activity program was associated with greater perceived control and intention/expectation to
exercise when compared to a control group than those who received no support (p<0.001)
(Appendix G, Evidence Table 10).

Regarding a decrease in fat consumption and increase in fruit consumption, Smeets et a
found that a computer tailored intervention was associated with these behaviors at 3 months
(p<0.05 and p<0.01, respectively). While this intervention did not enhance the health behaviors,
it did reduce the decline in these behaviors over the followup period (Appendix G, Evidence
Table 10).

Spittaels et al™* found that an increase in total physical activity, increase in moderate to
vigorous physical activity, increase in physical activity during leisure time, and decrease in body
fat were behaviors more strongly associated with use of an online-tailored physical activity
advice program with stage-based reinforcement emails when compared to online-tailored
physical activity advice without reinforcement emails or on-line non-tailored standard physical
activity advice (p<0.001, p<0.05, p<0.001, and p<0.05, respectively) (Appendix G, Evidence
Table 10).

Tate et al ** investigated the effects of human e-mail counseling, computer-automated
tailored counseling, and no counseling in an internet weight loss program. Significant effects of
human email counseling and computer-automated counseling on decrease in fat intake when
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compared to control were demonstrated at 3 and 6 months (p<0.04 and p<0.004, respectively);
however, no treatment difference between the human email counseling and computer-automated
counseling were demonstrated. (Appendix G, Evidence Table 10)

Mangunkusumo et al*® found that Internet-administered adolescent health promotion in a
preventive-care setting was more effective when compared to a control of usual practice with
paper and pencil for some outcomes but not for others. Subjects found the Internet-tailored fruit
advice more pleasant, easy to use, personally targeted, and enjoyable but less credible when
compared to generic preprinted advice (p<0.01) (Appendix G, Evidence Table 10).

Adachi et al'” found that the long-term effects of a 1-month behavioral weight control
program assisted by computer tailored advice with weight and targeted behavior self-monitoring
was more effective when compared to the behavioral weight control program assisted by
computer tailored advice alone, an untailored self-help booklet with self-monitoring of weight
and walking, and a self-help booklet alone. While dietary habits and physical activity were
improved in all subjects, the mean weight loss associated with these improvements was greatest
in the behavioral weight control program assisted by computer tailored advice with weight and
targeted behavior self-monitoring (p<0.05) (Appendix G, Evidence Table 10).

Vandelanotte et al*’ found that sequential and simultaneous interactive computer-tailored
interventions were more effective when compared to a control group for producing higher
physical activity scores and lower fat intake scores (p<<0.001) (Appendix G, Evidence Table 10).

Verheijden et al *° investigated Web-based targeted nutrition counseling and social support
for patients at increased cardiovascular risk in general practice as compared to control treatment
of usual care and found no significant treatment differences in outcomes (Appendix G, Evidence
Table 10).

In another study, Oenema et al’® found that a Web-based tailored nutrition education
intervention had greater effect on self-rated fruit intake compared to others as well as intention to
eat less fat when compared to a control group at post-test (p<0.01, p<0.05, and p<0.01,
respectively) (Appendix G, Evidence Table 10).

Napolitano et al*’ found that an Internet-based physical activity intervention was more
strongly associated with progression in stage of motivational readiness for physical activity when
compared with a control group at one month (p<0.05) and at three months (p<0.01).
Additionally, the Internet-based physical activity intervention was also more strongly associated
with increases in walking minutes when compared with a control group at one month (p<0.001)
and at three months (p<0.05) (Appendix G, Evidence Table 10).

Caroline et al*’ evaluated the effect of technology enhanced pedometers and interactive,
tailored, Web based, feedback on physical activity among sedentary adults with Type II
Diabetes. Individuals in all groups increased their physical activity from baseline, however no
significant between group differences were achieved.

In a study conducted with patients attending family practice clinics in North Carolina
Campbell et al** tested the effect of individually computer-tailored messages designed to
decrease fat intake and increase fruit and vegetable intake. At 4 month followup, the data
indicated that the tailored intervention produced significant decreases in total fat and saturated
fat scores compared with those of the control group p<0.05). Fruit and vegetable consumption
did not increase in any study group.

Kristal et al*? evaluated a tailored, multiple-component self-help intervention designed to
promote lower fat and higher fruit and vegetable consumption .The intervention consisted of a
computer-generated personalized letter and behavioral feedback, a motivational phone call, a
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self-help manual and newsletters and was compared to a no material control. The intervention
significantly reduced fat intake (p<<0.001) and significantly increased fruit and vegetable intake
(p<0.001) as compared to controls.

Hurling et al*® evaluated an Internet-based exercise motivation and action support system
(Test system), relative to a group receiving no intervention (Reference) and another receiving a
less interactive version of the same system (Control). Seven months after the intervention,
participants who used the test system reported greater levels of increase in exercise motivation
than the control or reference groups (p < 0.05).

Brug et al*! evaluated the impact of two computer-tailored nutrition education interventions
and tailored psychosocial feedback compared to computer tailored nutrition education alone,
regarding reducing their fat consumption and increasing consumption of fruit and vegetables.
No significant differences in consumption of fat, fruit, and vegetables were found.

In another study by Brug et al*” the impact of individualized computer-generated nutrition
information and additional effects of iterative feedback on changes in intake of fat, fruits, and
vegetables was evaluated. The experimental group received computer-generated, tailored dietary
feedback letters. Half of the experimental group received additional iterative tailored feedback.
Controls received a single general nutrition information letter. The results indicated that
Computer-tailored feedback had a significantly greater impact on fat reduction (p<0.01) and
increased fruit (p<0.01) and vegetable intake (p<0.01) than did general information. Iterative
computer-tailored feedback had an additional impact on fat intake (p=0.02).

Anderson et al '* studied the impact of a self administered computer tailored nutrition
intervention. The application was located in kiosks and involved local grocery store shoppers.
The results indicate that while an immediate post test suggested that individuals in the
intervention group were more likely to attain dietary fat (p<0.001), fiber (p<0.001), fruits and
vegetable consumption goals (p<0.05), they were only more likely to achieve dietary fat
(p<0.05) and fiber (p<0.01) goals at follow up.

Campbell et al* evaluated a tailored multimedia program designed to improve dietary
behavior among low income women. The computer-based intervention consisted of a tailored
soap opera and interactive ‘infomercials’ that provided individualized feedback about dietary fat
intake, knowledge and strategies for lowering fat based on stage of change. Results from this
study indicate that the intervention group participants had improved significantly in knowledge
(P <0.001), stage of change (P < 0.05) and certain eating behaviors (P < 0.05) compared to the
control group.

In another study Campbell et al** evaluated a tailored nutrition education CDROM program
for participants in the Special Supplemental Nutrition Program for Women, Infants, and Children
(WIC). Results from this study indicate that intervention group members increased self-efficacy
(p<0.01) and scored significantly higher (p<0.05) on both low-fat and infant feeding knowledge
compared with controls. No differential effect was observed for dietary intake variables.

Lewis et al*’ evaluated the impact of instantaneous Web-based tailored feedback vs. general
Websites currently available to the public among sedentary adults. The results indicated that
individuals in the intervention group logged onto their Website significantly more times than the
general Website controls (median 50 vs. 38; pb.05). Among participants in the intervention, the
self-monitoring feature (i.e., logging) followed by goal setting were rated as the most useful
Website components.

King et al*' evaluated the impact of a computer-assisted, tailored self-management physical
activity intervention compared with health risk appraisal with feedback on sedentary adults with
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Type II Diabetes. At 2-month post intervention follow-up, the intervention significantly
improved all physical activity (p<0.01) and moderate physical activity (metabolic equivalents >
3.0, p<0.01) relative to controls.

Spittaels et al*’ evaluated a Website-delivered physical activity intervention, that provides
participants with computer-tailored feedback, to ascertain the impact of the intervention on
physical activity in the general population. Potential participants were allocated to one of three
study groups. Participants in group 1 and 2 received the tailored physical activity advice on their
computer screen immediately following their baseline assessment with the option to visit other
Website sections. Participants in group 1 also received non-tailored e-mails inviting them to visit
a specific Website section by following a hyperlink. Group 3 was a delayed treatment control
group. Participants in both intervention groups reported a significant increase in transportation
(movement, walking or running) (p<0.05), leisure time physical activity levels (p<0.05), and
decrease in time spent sitting (p<0.05) at 6-month follow-up compared with the control group.

Wilie-Rosett et al*® evaluated the impact on weight loss of kiosk-based computer-tailored
behavioral feedback versus the computer feedback plus in-person consultation versus a print
workbook control. The results indicate that all groups had a significant decrease in energy and fat
intake and increased physical activity (p<0.01). The greater the intensity of the intervention, the
greater the increase or decrease.

When evaluating likeability of learning materials and nutrition literacy attainment, Silk et a
found that an interactive Web site modality was associated with higher scores among participants
when compared with a computer game and an information pamphlet at 2 weeks (p<0.05)
(Appendix G, Evidence Table 10).

When evaluating reduction of fat intake and positive attitudes regarding this behavior, Brug
et al'® found that a computer-tailored nutrition intervention with tailored feedback letters was
more strongly associated with these outcomes when compared to a control group receiving
general nutrition information at three weeks (p<0.01) (Appendix G, Evidence Table 10).

Eating Disorder. When evaluating drive for thinness and body shape concerns, Winzelberg
et al*’ found that the Internet-delivered computer—assisted health education program Student
Bodies was associated with a decrease in these behaviors when compared to a control group at
three months (p<0.05 and p<0.01, respectively) (Appendix G, Evidence Table 10).

Low et al** found that decreases in self-reported bulimia, body dissatisfaction concerns, and
weight and shape concerns were more strongly associated with the use of a computer-based
interactive eating disorder prevention program (Student Bodies) with an unmoderated discussion
group when compared to the Student Bodies program with a moderated discussion group, the
Student Bodies program alone, or a control group (p<0.05) (Appendix G, Evidence Table 10).

Overweight and binge eating. When evaluating binge eating behaviors and concern with
weight and shape, Jones et al*’ found that the Internet-facilitated intervention Student Bodies2-
Binge Eating Disorder (SB2-BED) was associated with a decrease in these behaviors when
compared to a wait-list control at 16 weeks (p<0.05) (Appendix G, Evidence Table 10).
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Alcohol Abuse and Smoking Cessation

Summary of the Findings

Twenty-six studies evaluated the impact of CHI applications on a variety of intermediate
health outcomes related to the use of alcohol and tobacco (Table 7). Outcomes of interest include
self-management, knowledge attainment (program adherence), and change in health behaviors.
The quality of these 26 trials was good. All were RCTs with sample sizes ranging from 83 to 288
respondents for the alcohol abuse studies and ranging from 139 to 3971 respondents for the
tobacco use studies. Post-intervention evaluation ranged from as little as 30 days to as long as 24
months. Upon review, the body of scientific evidence from these studies indicates that most CHI
applications evaluated to date had statistically significant effects on intermediate health
outcomes.

Strengths and Limitations of the Evidence

Twenty-six studies were available to evaluate CHI impact on intermediate health outcomes
related to use of alcohol and tobacco. Seven studies were available to evaluate CHI impact
within the context of alcohol abuse and 19 studies were available to evaluate this impact within
the context of tobacco use. The sample sizes yielded appropriate power in these studies, with
sample sizes ranging from 83 to 288 respondents for the alcohol abuse studies and ranging from
139 to 3971 respondents for the tobacco use studies. The overall strength of the body of this
evidence (Table 8) for the effects on intermediate outcomes was graded as high for smoking
cessation and high for alcohol abuse based on a modified version of the GRADE criteria’ and
Chapter 11 of the EPC Manual®. It is important to note that many of the intermediate outcome
measures were patient-reported.

General Study Characteristics

The studies on the impact of CHI applications on intermediate health outcomes related to use
of alcohol and tobacco were generally conducted among adult, non-elderly populations. Most of
the respondents in these studies were under 40 years of age, although the mean age range of
participants across studies was 18-70 years of age. Five studies **~* specifically targeted either
adolescents or young adults (age range 11-26 years). Information regarding gender suggested
that female participants represented a little over half of the study population. When reported, the
race/ethnicity of respondents was generally Caucasian, with smaller percentages of Asian, Native
American, African-American or Black, or other groups participating. Educational level and
marital status was variable across studies. (Appendix G, Evidence Tables 11, 12, 14, 15).
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Table 7. Results of studies on CHI applications impacting intermediate outcomes in alcohol abuse
and smoking (N=26).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Alcohol abuse | 7 Cunninsgham, Internet plus Mean drinks per typical week +
2005% self help book | Mean AUDIT test score +
Mean # of alcohol consequences +
Hester, DCU/Immediate | Average drinks per day +
2005 treatment group | Drinks per drinking day 0
Average peak BAC +
Kypri, 1999°" | Computerized Drinking Frequency +
Assessment
and Behavioral
Intervention
Lieberman, Multimedia Number of modules complete +
2006°" Perceived helpfulness of the modules 0
Neighbors, Computerized Effect size in perceived norms 0
2004 normative Effect size in reduction in alcohol +
feedback consumption
Effect size in reduction in alcohol +
consumption
Riper, 2008 | Intervention Weekly alcohol consumption (second +
condition DL outcomes)
Riper, 2008” | Web-based self- | Mean alcohol consumption at 6 months +
help and 12 months follwup
intervention
without therapist
guidance
Smoking 19 | An, 2008 Real U* Percent abstinent for 30 days +
intervention
Brendryen, Happy ending Repeated Points of Abstinence (1 + 3 + +
2008 ° program— 6 + 12 months)
internet
delivered
smoking
cessation
Curry, 1995 °" | Computer- 7-day abstinence at 21 months 0
generated Abstinent at 3, 12 and 21 months 0
tailored
feedback
gijkstra, 2005 | Computer Affective attitude +
tailored letters Cognitive attitude +
Quitting attempts +
Hang, 2009 *° | Personalize Number of cigarettes smoked per day
smoking 24 hour quit attempt 0
cessation via 0
SMS
Japuntich, CHESS SCRP Abstinent 0
2006*
Pattens, Internet based Smoking abstinence 0
2006> intervention
Prochaska, Interactive Point Prevalence Abstinence, 0
1993 computer Precontemplation stage
support Point Prevalence Abstinence, 0
Contemplation stage
Point Prevalence Abstinence, 0

Preparation stage
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Table 7. Results of studies on CHI applications impacting intermediate outcomes in alcohol abuse

and smoking (N=26) (continued).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Smoking Prokhorov, CD-ROM Smoking initiation rates at 18 months 0
(continued) 2008 °° smoking (nonsmokers at baseline)
cessation Smoking cessation rates at 18 months 0
(smokers at BL)
Severson, Interactive, Tobacco abstinence (complete case) +
2008%’ tailored Web- Tobacco abstinence (intent-to-treat) +
based Smokeless tobacco use abstinence +
intervention (complete case)
Smokeless tobacco use abstinence +
(intent-to-treat)
Schiffman, Computer Abstinence rates +
2000% tailored smoking
cessation
materials
Schumann, Computer Average probability of progression 0
2006 generated (precontemplation and contemplation)
tailored letters Average probability of regression 0
(precontemplation and contemplation)
Schumann, Computer- Point-prevalence abstinence 0
2008"° tailored smoking | Prolonged abstinence 0
cessation
intervention
Strecher, High depth Depth of efficacy expectation of 0
2008" efficacy smoking cessation intervention
expectation Depth of outcome expectation of 0
smoking cessation intervention
Low depth Depth of success stories of smoking +
efficacy cessation intervention
expectation Personalization of message source +
Timing of message exposure 0
Strecher, Web-based Tobacco related iliness +
2006"2 Committed Non-smoking children in household +
Quitters Stop Frequency of alcohol consumption +
Smoking Plan
(CQ Plan)
Strecher, Computer- 7-day abstinence at 12 months (intent +
2005 " generated to treat analysis)
tailored letter 7-day abstinence at 12 months of 0
subjects who were abstinent at 5
months (intent to treat analysis)
7-day abstinence at 12 months of +
subjects who were abstinent at 5
months (per protocol analysis)
Strecher, CQ Plan 28 day abstinence rate +
2005™ 10 week continuous rates +
Strecher, Computer- 7-day abstinence (all smokers) 0
1994 " generated 7-day abstinence (light smokers) +
Study 1 tailored letter 7-day abstinence (heavy smokers) +
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Table 7. Results of studies on CHI applications impacting intermediate outcomes in alcohol abuse
and smoking (N=26) (continued).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*

Swartz, Received Cessation of smoking at 90 days +
2006 immediate
access to the
Web site

Behavioral

intervention for
smoking (intent
to treat model)

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or

not a significant of the CHI application on outcome

T significance of these outcomes was not reported

*Study investigates internet-based intervention with addition of self-help booklet compared to internet-based intervention alone
arandomized trial testing a Web-assisted cessation intervention for college smokers

AUDIT = Alcohol Use Disorders Identification Test; BAC = blood alcohol concentration; BL = baseline;

CHESS SCRP= Comprehensive Health Enhancement Support System for Smoking Cessation and Relapse Prevention;

CQ Plan = committed quitters plan; DCU = Drinker’s Check-up; DL = drinking less

Table 8. Grade of the body of evidence addressing CHI impact on intermediate outcomes in
alcohol abuse and smoking.

1 Protection against risk of bias (relates to study design, study quality, reporting (Alcohol (Smoking
bias) abuse) cessation)
High High
2 Number of studies 7 19
3 Did the studies have important inconsistency? 0 0
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to 0 0

which the people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? 0 0
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0 0
outcome?

“strong*” (+1); “very strongT” (+2); No (0)

Overall grade of evidence* High High

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

¥ (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Outcomes

Alcohol abuse. Riper et al’® investigated the effects of a Web-based, multi-component,
interactive self-help intervention for problem drinkers without therapist guidance compared to a
control intervention consisting of receiving access to an online psychoeducational brochure on
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alcohol use. Based on complete case analysis, the intervention group decreased their mean
weekly alcohol consumption significantly more than the control group (p=0.001). In a
subsequent secondary analysis of data from this study the authors demonstrated that at six and 12
month follow up women and those with higher levels of education were more likely to have
lower alcohol consumption levels, based on self report, as compared to controls.”” (Appendix G,
Evidence Table 13).

Lieberman’’ investigated program adherence to an online alcohol-use evaluation among
study participants. After completing four standard questionnaires to evaluate problem drinking,
an intervention consisting of a multimedia condition involving a personified guide was compared
with a control treatment of feedback from the questionnaire results in text form. Increased levels
of program adherence, as assessed by completion of greater numbers of modules of the online
alcohol-use evaluation, were more strongly associated with the multimedia feedback via the
personified guide (p<0.01) (Appendix G, Evidence Table 13).

Cunningham et al> investigated the effects of an Internet-based personalized feedback
intervention compared to the same intervention with the addition of a self-help book based on
three outcomes: mean typical number of drinks per week, mean Alcohol Use Disorders
Identification Test (AUDIT) scores, and mean number of alcohol consequences experienced.
Study participants who received the additional self-help book reported decreased consumption of
alcoholic drinks per week (p<0.05), a lower AUDIT score (p<0.05), and fewer alcohol-related
consequences (p<0.05) compared to participants who received the Internet-based intervention
alone (Appendix G, Evidence Table 13).

Hester et al’® investigated the effect a computer-based brief motivational intervention, the
Drinker’s Checkup (DCU). The intervention was randomly assigned to participants in either an
immediate treatment group or to a 4-week Delayed Treatment group and participants were
followed over a 12-month period. Significant effects were reported for the Immediate group
when comparing baseline measurement to measurement at 12 months for the outcomes of
average drinks per day and average peak blood alcohol content (BAC) (p=0.002 and p=0.001,
respectively). For the Delayed group, significant effects were also reported when comparing
baseline measurement to measurement at 12 months for the outcomes of average drinks per day
and average peak BAC (p=0.008 and p=0.003, respectively). Significance was not reported for
the outcome of drinks per drinking day for either the Immediate or Delayed Treatment groups
(Appendix G, Evidence Table 13).

Kypri et al’! investigated the effects 10-15 minutes of Web-based assessment and
personalized feedback for hazardous drinking as compared with a control treatment of an
informational leaflet only. Six outcomes were measured at 6 weeks and 6 months: frequency of
drinking; typical occasion quantity; total consumption; frequency of very episodic heavy
drinking; personal, social, sexual, and legal consequences of episodic heavy drinking; and
consequences related to academic performance. Significant effects of the intervention were seen
on outcomes of total consumption at 6 weeks (p=0.03); frequency of very episodic heavy
drinking at 6 weeks (p=0.02); and personal, social, sexual, and legal consequences of episodic
heavy drinking at both 6 weeks and 6 months (p=0.01 and p=0.03, respectively). No significant
effects of the intervention on other outcomes were demonstrated (Appendix G, Evidence Table
13).

Neighbors et al °* investigated the effects of a computer-delivered personalized normative
feedback intervention in decreasing alcohol consumption among heavy-drinking college
students. Outcomes assessed were effect size in perceived norms and the effect size in reduction
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in alcohol consumption. The effect size for the intervention effect on drinking was reported to be
significant at 3 and 6 months (p<0.01). Significance of the effect size for the intervention effect
on perceived norms was not reported.

Smoking cessation. When evaluating behavior change regarding smoking cessation, An et
al. > found that an online college life magazine providing personalized smoking cessation
messages and peer email support (the RealU intervention) was associated with a higher self-
reported 30-day abstinence rate among college smokers when compared to a control group
(p<0.001) . There was no difference reported between study groups for self-reported 6-month
prolonged abstinence, however (Appendix G, Evidence Table 16).

Strecher et al’' evaluated the effectiveness of web-based smoking cessation programs with
experimentally manipulated depth of tailoring. The research team used the term “tailoring” to
refer to a process consisting of 1) assessment of individual characteristics relevant to smoking
cessation, 2) algorithms that use the assessment data to generate intervention messages relevant
to the specific needs of the user, 3) a feedback protocol that delivers these messages to the
participant in a clear format. The intervention was a web-based smoking cessation program plus
nicotine patch with use of tailoring depth of the intervention based on five randomized
components: high- versus low-depth tailored success story, outcome expectation, efficacy
expectation messages, high- versus low-personalized source, and multiple versus single exposure
to the intervention components. Although depth of tailoring with a web-based smoking cessation
program plus nicotine patch was shown to influence rates of point-prevalence abstinence at 6-
month follow-up, results were most significant for high- versus low-depth success story
(p<0.018) and high- versus low-personalization of message (p<0.039) (Appendix G, Evidence
Table 16).

In another study, Strecher et al’” investigated the effects of a web-based computer-tailored
smoking cessation program (CQ Plan) as compared to an intervention of nontailored web-based
cessation materials (CONTROL) among nicotine patch users. Significant effects for increased
rates of ten-week continuous abstinence at 12 week follow-up were seen with the CQ Plan
intervention when the study groups were stratified according to presence or absence of tobacco-
related illness (p<0.001 and p<0.05, respectively), presence or absence of non-smoking children
in the household (p<0.001 and p<0.10, respectively), and frequency of alcohol consumption of
greater than three times per week as compared to less than three times per week among
participants (p<0.001 and p<0.10, respectively) (Appendix G, Evidence Table 16).

A third study by Strecher et al * found that an intervention of web-based tailored behavioral
smoking cessation materials was more effective than a control of web-based non-tailored
materials. Outcomes of 28-day continuous abstinence rates at 6 weeks and 10-week continuous
abstinence rates at 12 weeks were more strongly associated with the intervention group (p<0.008
and p<0.0004, respectively) (Appendix G, Evidence Table 16).

Strecher et al” also evaluated the impact of computer tailored smoking cessation letters on
smoking cessation behaviors among a group patients (n=51) recruited from a family practice
clinic in North Carolina. At four month follow up smoking cessation rates differed significantly
in the computer tailored group among patients who smoked less than 1 pack per day (p<0.05).
No difference was seen among those who smoked more than 1 pack per day. In a similar study of
a larger sample (n=1484) reported in the same paper again found significantly higher smoking
cessation rates at 6 months follow up only among those who smoked less than one pack per day
(p<0.05) (Appendix G, Evidence Table 16).
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One additional study by Strecher et al”” evaluated the efficacy of adding computer tailored
letters to an established telephone based smoking cessation intervention. At 12 month follow up,
the intervention failed to produce any additional impact on smoking cessation rates as compared
to quitline only controls.

Severson et al. *’ found that an interactive, tailored web-based intervention (Enhanced
Condition) when compared to a more linear, text-based website (Basic condition) was more
effective for cessation of all forms of tobacco use as well as specifically for smokeless tobacco
use at 3 and 6 months (p<0.001) (Appendix G, Evidence Table 16).

Schumann et al.” investigated a computer-tailored transthoretical model-based smoking
cessation intervention in a general population setting in Germany and found the intervention to
be ineffective (Appendix G, Evidence Table 16).

Japuntich et al.**investigated an internet-based intervention as an adjuvant treatment in a
smoking cessation program as compared to a control group of pharmaceutical treatment and
counseling alone and did not find significant intergroup effects (Appendix G, Evidence Table
16).

Patten et al.”* found an internet-based intervention when compared to a brief office
intervention did not produce significant treatment differences for smoking abstinence rates
among adolescent study participants (Appendix G, Evidence Table 16).

Swartz et al "“investigated a video-based internet site presenting strategies for smoking
cessation and motivational materials tailored to the user’s race/ethnicity, sex, and age. Rates of
abstinence at 90-day follow-up were measured for participants using this intervention and
compared with abstinence rates among participants using the control intervention of a 90-day
wait period prior to accessing the internet program. Greater abstinence rates were associated
with the intervention group as compared to the control group, using both complete case analysis
(p<0.002) as well as intent-to-treat analysis (p<0.015). (Appendix G, Evidence Table 16).

Shiffman et al.®® investigated the effects of computer-tailored materials offered to purchasers
of nicotine polacrilex gum in the Committed Quitters Program (CQP) compared to the use of a
brief untailored user’s guide and audiotape in the starter package of the nicotine polacrilex gum .
Outcomes of 28-day continuous abstinence rates at 6 weeks and 10-week continuous abstinence
rates at 12 weeks were more strongly associated with the intervention group (p<0.001)
(Appendix G, Evidence Table 16).

Dijkstra et al.** evaluated the efficacy of computerized smoking cessation messages that were
either personalized, adapted or provided with personal feedback on smoking cessation rates at
four months. Results of this investigation indicate that significantly higher rates of cessation
were achieved in the personalization and feedback groups as compared to controls (p>0.05)
(Appendix G, Evidence Table 16).

Hang et al”’ investigated the value of using individualized text messaging (short message
service (SMS) for continuous individual support of smoking cessation among young adults. Post
intervention analysis revealed no significant effect of text messaging on smoking behavior
(Appendix G, Evidence Table 16).

Brendryen et al®® sought to evaluate a multicomponent, one year smoking cessation
intervention delivered via the Internet and cell phone and consisting of email contacts, Web
pages, interactive voice response, text messaging technology and a craving telephone helpline.
The results indicate that the intervention group achieved statistically significantly higher
abstinence rates than control participants (20 percent versus 7 percent, odds ratio [OR] = 3.43, 95
percent CI = 1.60-7.34, p=0.002) (Appendix G, Evidence Table 16).

47



Prokhorov et al®® evaluated the long term efficacy of a CD ROM based smoking initiation
prevention program among urban inner city adolescents. The CD ROM contained embedded
animations, video, and interactive activities and was composed of five weekly sessions in one
semester and two ‘‘booster’’ sessions in the following semester (each 30 min in duration). At the
beginning of each session, students were given a series of activities that were tailored to their
stage of intention and designed to promote smoking cessation or reduced likelihood of initiation
(for nonsmokers). At 18-month follow-up, smoking initiation rates were significantly lower in
the intervention group compared to control (1.9 percent vs. 5.8 percent, p=0.05) (Appendix G,
Evidence Table 16).

Schumann et al® evaluated a CHI application that involved up to 3 individualized feedback
letters generated by special computerized expert-system software and additional stage-tailored
self-help booklets. This intervention failed to demonstrate any significant effect on smoking rates
(Appendix G, Evidence Table 16).

Prochaska et al®® compared standardized self-help manuals, individualized manuals, an
interactive computer system plus individualized manuals or personalized counselor calls plus
manuals. As compared to the standardized self help manual control group the interactive
computer group had a significantly larger impact on point prevalence abstinence than all other
groups at 6 months (p<0.05), 12 months (p<0.05) and 18 months (p<0.05). The interactive
computer group also significantly improved prolonged abstinence rates at 18 months (p<0.05)
(Appendix G, Evidence Table 16).

Schneider ™® et al) tested the efficacy of an online personalized, comprehensive behavioral
smoking cessation forum offered through a commercial computer networking business. The
intervention was an asynchronous chat/discussion group moderated by a psychologist, a
psychiatrist, and a lay ex-smoker. The results of this investigation indicated that the intervention
did not significantly improve smoking cessation rates as compared to no intervention controls.

Curry et al®' compared the efficacy three treatments on smoking cessation behavior: a self-
help booklet alone; a self-help booklet with computer-generated personalized feedback; and a
self-help booklet, personalized feedback, and outreach telephone counseling. Salivary cotinine
levels were obtained to validate self reports at 12 month follow up. At three month follow up
only the telephone counseling group achieved significantly higher 7 day cessation rates as
compared to controls (p=0.02) (Appendix G, Evidence Table 16).

Obesity

Summary of the Findings

Eleven studies evaluated the impact of CHI applications on intermediate outcomes related to
obesity (Table 9). The studies mostly addressed middle-class consumers across the United States
(US) and United Kingdom (UK), while one study targeted lower socioeconomic status school
children. The interventions often employed online, Web based technical platforms. In addition,
one study employed a pocket computer device and another used a laptop computer. No
application had a large effect on improving weight-loss behavior, weight change, or body
composition. The quality of the studies investigating obesity was variable with Jadad study
quality scores * ranging from moderately high (one study) to low. (Appendix G, Evidence Table

1)
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Several studies employed Internet-based technical platforms while one study employed a
pocket computer device and another utilized a laptop computer. Educational content used in the
applications was custom designed by the investigators based on a range of Theoretic models:
Precaution Adoption Process Model Theory of Planned Behavior,””™ evidence from obesity
research,’’ and behavioral family-based treatment.**** Other sites listed their features: social
support,* ethnic-related sources,” or self-monitoring food exercises® (Appendix G, Evidence
Tables 17-19). The overall strengths of the body of this evidence (Table 10) was graded as
moderatg based on a modified version of the GRADE criteria’ and Chapter 11 of the EPC
Manual.

Strengths and Limitations of the Evidence

Eleven studies evaluated several domains of CHI impact on obesity. Enrolled study
participants included adults (18-65) ** middle-aged consumers®***" teenagers, ¥ school aged
adolescents,™ overweight women®”*® and overweight/obese men.”' Several studies were
restricted to consumers already obese on the basis of body mass index (BMI).*® In terms of
race/ethnicity,®"** studies enrolled American populations, European,’' British®' and Dutch™
consumers. One study targeted African-Americans™ and another targeted primarily African-
Americans and Hispanics™ (Appendix G, Evidence Tables 17-19).

General Study Characteristics

Across studies, the average age of enrolled consumers was early 40s. Williamson et al*
however, recruited teens with an average age of 13 years (SD 1.4), and Frenn®® recruited middle-
school seventh graders aged 12-14. Five studies™**™" targeted either predominately female or
only female consumers. One study targeted only males. °' In terms of educational levels, the
Kroeze et al® study included participants who had the following distribution of educational
attainment (tertiary 42 percent, higher secondary 37 percent, the remainder below that). A study
by Hunter et al enrolled mostly Caucasian participants while Frenn’s study enrolled
approximately 30 percent African-American and 30 percent Hispanics (Appendix G, Evidence
Tables 17 and 18).
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Table 9. Results of studies on CHI applications impacting intermediate outcomes related to
obesity (N=11).

Target Effect of CHI
condition N Author, year Interventions | Primary outcomes measured Applications*
Obesity 11 Booth, 2008°” | On-line weight | Weight change +
reduction Waist circumference change 0
program Physical activity 0
including Energy intake 0
dietary advice
plus exercise
Exercise only
program
Burnett-Kent, Computer Short term weight change: Baseline 2 0
1985% Assisted wk period
method of Short term weight change: Post- +
providing baseline 8 wk period
feedback Long term weight changes (24 wks) +
Long term weight changes (40 wks) +
Self-reported Caloric intake +
Self-reported physical activity +
Cussflgr, Internet group | Weight change 0
Exercise energy expenditure 0
Energy intake 0
Frenn, 2005 | Internet based | Physical Activity +
interactive Diet S
model
Hunter, Behavioral Body weight +
2008*° Internet BMI A
treatment(BIT)
Waist circumference +
Body fat percentage +
Kroeze, 2008 Interactive - Total fat intake +
180 tailored Saturated fat intake 0
condition Energy intake +
Print - tailored
condition
McConnon, Internet BMI change at 12 months 0
2007" intervention Loss of 5% or more body weight (12 0

months)
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Table 9. Results of studies on CHI applications impacting intermediate outcomes related to
obesity (N=11) (continued).

Target Effect of CHI
condition Author, year Interventions | Primary outcomes measured Applications*
Obesity Morgan , Internet-based | Physical activity +
(continued) 2009 weight-loss (mean steps/day) 3 months
program Physical activity +
(mean steps/day) 6 months
Energy intake (kJ/day) 3 months
Energy intake (kJ/day) 6 months
Taylor, 1991% | Computer Weight Loss (Post-treatment 12weeks — 0
Assisted Pretreatment)
Therapy Weight Loss (followup at 6months — 0
Pretreatment)
Williamson, Interactive Body weight +
2006°% nutrition Body composition +
education Weight loss behavior 0
program and BMI .
Internet
counseling
behavioral
therapy for the
intervention
group
Womble, ediets.com Weight change percent -
20041 Weight change (kg) -

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome
T positive impacts (where indicated) only at 3months post-intervention, at 6 months post-intervention all impacts were

insignificant

tA positive impact indicates a decrease in any of the four listed outcomes
s positive impacts (where indicated) only at 12 months post-intervention, at 24 months post-intervention all impacts were

insignificant

A negative impact indicates an increase in any of the two listed outcomes
BMI=body mass index; kJ/day = kilojoules per day; kg = kilogram; wk = week
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Table 10. Grade of the body of evidence addressing CHI impact on intermediate outcomes in
obesity.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) High

2 Number of studies 11

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the 0

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Moderate

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
Tif significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Outcomes

Weight-loss behavior. Williamson et al*® presented graphs on dieting change, exercise
change, overeating change, and avoidance of fat food change, none of which favored the
intervention, in either the teens or their parents. Cussler et al* similarly showed equivalent
exercise energy expenditure in controls (mean164 [kcal/day], SD 268[kcal/day]) and
interventions (mean 123 [kcal/day], SD 265 [kcal/day]) and equivalent change in energy intakes
of 91 kcal/day (SD 33) and 74 kcal/day (SD 371) in the two groups, respectively. Kroeze and
colleagues™ measured food intake and found a decrease at 1 month equal to or greater than the
effect of a printed resource. For instance, for total fat intake, the regression-coefficient
confidence intervals (Cls) were (-18.6, -3.23) and (-15.59, -0.04) respectively. There were
similar effects for saturated fat and energy. The effects were statistically indistinguishable from 0
at 6 months. Print resources were more effective for high-risk consumers, with effects lasting 6
months, and with the Internet group showing no statistically significant improvement. Booth et
al®’ measured weight-loss behavior through changes in physical activity (number of steps
counted per day) and changes in energy intake. Both the exercise-only and the online exercise
and diet advice groups showed a significant increase in the number of daily steps taken. Both
groups showed a decrease in energy intake at the 12-week measuring period, but the differences
were not significant. Frenn et al ** demonstrated a significant improvement in physical activity
and significant reductions in dietary fat intake from an 8-session interactive Web-based
intervention (p=0.05). Burnett-Kent et al”’ found that a laptop based computer assisted therapy
system could enable participants to achieve a significantly higher mean weight loss at 8 week
follow up (p<0.05) as compared to controls not using the computer assisted therapy system. The
effect size was reported to be r,, =0.75. The significant enhancement of weight loss by the
computer assisted therapy was also found at 24 and 40 months (p<0.2 and p<0.5 respectively).
Effect sizes were not reported for these longer term findings. The computer system did not have
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a significant effect on self-reported caloric intake and physical activity. Finally Morgan et al’'
demonstrated a significant increase in physical activity and significant reductions in energy
intake as compared to baseline in both the Internet based program and information session and
program booklet as well as the information session and program-booklet-only control group at
the 6-month followup (Appendix G, Evidence Table 19).

Weight change. Cussler et al*® showed no difference in weight change: 1 kg (SD 4.6) loss
for control, 0.7 kg (5.4) loss for the intervention. Hunter et al*> documented a statistically
significant difference in BMI change: in the internet group , a decrease of 1.3 kg/m” at 6 months,
with an increase in the control groups of 0.5 kg/m” (initial BMI > 27 kg/m?) and 0.9 kg/m”
(initial BMI < 27 kg/m?) (p value not stated). Womble et al** reported percent change in weight
from baseline. Again, the effects were small (1-4 percent), with overlapping confidence intervals.
Four studies reported BMI changes. Cussler et al® reported identical changes of 2 kg/m? at 4 and
at 16 months. Hunter et al* also showed no change in BMI at 6 months (change statistically
indistinguishable from 0 and overlapping CIs). McConnon et al*' reported a mean change of 0.3
kg/m* (CI -0.5 to 1 kg/m?, p=0.4) in favor of the Internet intervention, but not statistically
significant. Williamson et al*® also found a change of about 1 kg/m? for the two groups (1.2
kg/m” loss for the control group, 0.73 kg/m? loss for the intervention group, statistically not
significantly different from each other) that became statistically nonsignificant at 18 months.
Booth *” reported that weight change in the exercise-only group had a higher percentage weight
loss than online diet and exercise program group at 12 weeks; the difference between the two
groups was not significant. Taylor et al® found no effect of a computer-assisted therapy
application on weight loss at 12 weeks or at the 6-month followup. Finally, Morgan et al’' found
significant increases in weight loss from baseline in the Internet-based program and information
session and program booklet as well as the information session and program-booklet-only
control group at the 6-month followup (Appendix G, Evidence Table 19).

Body composition. Hunter et al*® reported on body fat percentages. These, too, showed no
difference between the control group (mean 34.7, SD 7.0) and the intervention group (mean 33.9,
SD 7.3) at 6 months. Similarly, Williamson and colleagues® reported an increase in body fat, as
measured by dual-energy x-ray absorptiometry (DXA), of 0.84 percent (SD 0.72) for the control
group and a decrease of 0.08 percent (SD 0.71) for the intervention group. Results of the Booth
study®’ found the exercise-only group had a greater change in waist circumference, but the
difference between the two groups was not significant. Finally, Morgan et al demonstrated
significant changes in body weight, waist circumference, and BMI as compared to baseline in
both the Internet-based program plus information session and program booklet as well as the
information session and program-booklet-only control group at the 6-month followup (Appendix
G, Evidence Table 19).
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Diabetes

Summary of Findings

Seven studies examined the effect of a CHI application on intermediate outcomes such as
health knowledge and health behavior in people with diabetes mellitus (Table 11). One of the
seven studies also included patients with heart disease and chronic lung disease. All studies were
RCTs, but the studies had low study quality scores and did not always directly address one of our
key questions. The findings were inconsistent across studies regarding the impact of a CHI
application on intermediate outcomes related to diabetes, with four studies suggesting a benefit
in terms of self-care, knowledge, physical activity adherence and satisfaction and three other
studies indicating mostly a lack of benefit (Appendix G, Evidence Table 1).

Strengths and Limitations of the Evidence

Seven studies evaluated a wide range of effects of CHI applications on intermediate
outcomes related to diabetes (Appendix G, Evidence Tables 20-22). All studies were RCTs, but
the comparisons being made were not all directly relevant to our key question. All seven of the
studies received low to very low study quality scores. This is a result of the difficulty in blinding
participants, and often investigators, regarding the assignment to the control and intervention
groups. Additionally, one study did not explain withdrawals.* The overall strength of the body of
this evidence (Table 12) was graded as low based on a modified version of the GRADE criteria’
and Chapter 11 of the EPC Manual.®

General Study Characteristics

Four of the studies were limited to type 2 diabetes, one was limited to gestational diabetes,”
and two included both type 1 and type 2 diabetes.”** Four of the studies evaluated an interactive
consumer Web site,”>”*”>%® two evaluated a personal monitoring and feedback device,”"’
Another study evaluated an interactive computer program.”* Comparisons were generally made
between a control group and an intervention group that was exposed to a CHI application.
However, in the study by Wangberg,”* both groups received an Internet-based intervention, with
one group receiving an intervention targeted at the area of self-care for which reported self-
efficacy was lowest, and the other group receiving an intervention targeted at the area of self-
care for which reported self-efficacy was highest (Appendix G, Evidence tables 20 and 21).
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Table 11. Results of studies on CHI applications impacting intermediate outcomes in diabetes

(N=6).
Target Effect of CHI
condition Author, year Interventions Primary outcomes measured applications*
Diabetes Glasgow, Tailored self- Kristal Fat and Fiber Behavior scale -
2003 management
Homko, 2007% | Telemedicine Self-efficacy (Diabetes Empowerment +
Scale (DES))
Satisfaction and readiness to change +
McKay, 2001% | Internet-based Moderate-to-vigorous exercise 0
physical activity | Walking 0
intervention
Richardson, Computerized Total Step +
2007%° feedback Bout Steps +
mechanism Satisfaction +
Usefulness +
Adherence (Likelihood of wearing a +
pedometer)
Adherence (Mean hours of wearing a +
pedometer)
Wangberg, Low self- Summary of Diabetes Self Care +
2006 efficacy Activities
Perceived competence scale -
High self- Minutes activity per day 0
efficacy
Wise, 1986 Interactive Knowledge score +
computer
assessment
Diabetes Lorig, 2006™° Online Change in health distress (0-5) +
with with intervention Change in self-reported global health(0- 0
heart 5)
disease Change in illness intrusiveness 0
and chronic Change in self-efficacy 0
lung
disease

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or

not a significant of the CHI application on outcome
T study compares CHI targeting low self-efficacy items with CHI targeting high self-efficacy items: (+) indicates that there was
an increase in self efficacy in both groups; (-) indicates a decrease in both groups
* study measures the use of a personal monitoring device with tailored self -management compared with no tailored self-

management

55




Table 12. Grade of the body of evidence addressing CHI impact on intermediate outcomes in
diabetes.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) Moderate
2 Number of studies 6
3 Did the studies have important inconsistency? -1
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the -1

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? 0
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
Tif significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Outcomes

Self-efficacy, self-care, and self-management. Homko et al evaluated the feasibility of
monitoring glucose control in indigent women with gestational diabetes mellitus (GDM) over the
Internet. Women with GDM were randomized to either the Internet group (n=32) or the
control group (n = 25). Patients in the Internet group were provided with computers and/or
Internet access if needed. A Web site was established for documentation of glucose values and
communication between the patient and the health care team. Women in the control group
maintained paper logbooks. The results of this study indicate that women in the Internet group
demonstrated significantly higher feelings of self-efficacy at the study’s end % (Appendix G,
Evidence Table 22).

In the Wangberg study,” the author assessed whether self-efficacy(SE) could function as a
moderator of the effect of a tailored Internet-based intervention aimed at increasing self-reported
diabetes self-care behaviors. There was a significant overall main effect of the intervention on
self-care, F(1,25) = 5.56, p=0.026. A significant interaction between change in self-care and
baseline self-efficacy was found, F(1,25) = 4.67, p=0.040, with lower baseline self-efficacy
being related to greater improvements in self-care. A significant interaction between time and
gender was observed, F(1,25) = 4.78, p=0.038, with men having greater improvements in self-
care than women® (Appendix G, Evidence Table 22).

Lorig et al’® evaluated the impact on self-efficacy of an Internet-based tailored chronic
disease self-management program. The results indicate that the intervention group increased their
self-efficacy significantly more than controls (0.40 [SD 1.98] p=0.051) This study also found
that the mean Health Distress Score decreased significantly more in the intervention group
(0.377 [SD 1.11] p=0.013) compared to controls”®

Wise et al”* compared the effects of an interactive computer program, graphic animations and
personalized feedback vs. knowledge assessment and printed feedback vs. knowledge assessment
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alone on knowledge and insulin control among insulin dependant and non insulin dependant
diabetics (IDDM and NIDDM respectively). Among IDDM patients at 4-6 month follow up the
printed feedback group and the computer program group showed significant increased in
knowledge (p<0.05 and p<0.01 respectively). The same was also true among NIDDM patients
(0<0.1 and p<0.05 respectively). In terms of glucose control all three treatment groups resulted
in significant reductions in HbAlc (knowledge assessment only [9.1+ 0.2 percent to 8.4+0.1
percent, p<0.05], knowledge assessment and feedback [9.3+to 8.1+0.4 percent, p<0.05] and
interactive computer program [9.340.2 percent to 8.6+0.3 percent, p<0.05 percent]). Finally
among NIDDM patients significant reductions in HbA lc were only seen in the knowledge
assessment group and the feedback groups (knowledge assessment [9.6+0.4 percent to 8.8+0.3
percent, p<0.05] and feedback [9.2+0.4 percent to 7.94+0.4 percent, p<0.01]) (Appendix G,
Evidence Table 22).

Physical activity. McKay et al”® evaluated an Internet-based supplement (D-Net) to usual
care that focused on providing support for sedentary patients with type 2 diabetes to increase
their physical activity levels. The intervention group received goal-setting and personalized
feedback, identified and developed strategies to overcome barriers, received and could post
messages to an online “personal coach,” and were invited to participate in peer group support
areas. Results of this intervention indicate a significant increase in moderate to vigorous physical
activity (minutes/day) (p<0.001) and walking (minutes/day) (p<0.001).” In a 10-month followup
evaluation of the McKay intervention (D-Net), the data indicate significant improvements in the
intervention group for physical activity (p<0.000)"’ (Appendix G, Evidence Table 22).

A study by Richardson®” evaluated a pedometer hooked up to interactive computer-based
feedback. The study failed to demonstrate an effect on actual steps taken, but did demonstrate a
significant effect on patient satisfaction (p=0.006), usefulness (p=0.03), likelihood of wearing a
pedometer (p=<0.001), and mean hours of wearing a pedometer (p=0.038) (Appendix G,
Evidence Table 22).

Dietary habits. Glasgow et al’'reports on additional dietary outcomes using the D-Net
intervention described by McKay et al above. 10 month follow up evaluation of the intervention
indicate significant improvements on the Kristal Fat and Fiber Behavior (FFB) scale
(P<0.000), in daily dietary fat consumption (p<0.000), CES-D Depression scale scores
(p<0.000), total cholesterol (p<0.000), LDL cholesterol (p<0.000), triglycerides (p<0.000) and
Lipid ratios (p<0.000). The intervention did not significantly improve HDL cholesterol or
HbAIc levels. (Appendix G, Evidence Table 22).

Mental Health
Summary of the Findings

Eight studies evaluated the impact of CHI applications on intermediate outcomes in
mental health (Table 13). Studies evaluated the impact of CHI on three broad aspects of mental
health. These included: 1) depression/anxiety, 2) phobia, and 3) stress. Across the three domains
of mental health, the scientific evidence suggested that CHI applications may have a beneficial
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Table 13. Results of studies on CHI applications impacting intermediate outcomes of mental

health (N=8).
Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured applications
Depression/ Christensen, Blue Pages: Center for Epidemiologic depression +
anxiety 2004% Web site scale
Automatic thoughts +
MoodGYM: Medical literacy +
Computer Psychological literacy +
based CBT Lifestyle literacy +
Cognitive behavior therapy literacy +
Neil, 2009™° | MoodGYM Warpy thoughts score
internet-based | No. of exercises completed (0—28) +
CBT
Proudfoot, Computerized Depression (BDI) +
2004 Therapy Anxiety (BAI) ¥
Work and Social Adjustment scale +
ASQ,CoNeg +
ASQ,CoPos +
Warmerdam, Interactive Depression (CES — D) +
2008’ computer tool | Anxiety using HADS +
based on CBT | QoL using EQ5D +
Depression (CES — D) Proportion reaching 0
clinically significant change
Phobia Schneider, Computer Main Problem(self-rating) +
2005'%® aided cognitive [ Main Goal(self-rating) +
behavior
therapy with
self-help
exposure
Stress Chiauzzi, MyStudent Perceived Stress Scale 0
2008"" Body-Stress
Hasson, Web-based Self-rated stress management +
2005'° stress Self rated sleep quality +
management Self rated mental energy +
system Self rated concentration ability +
Self rated social support +
Biological marker +
Stress Zetterqsvist , Interactive self | Perceived Stress Scale
management 2003" help stress Hospital Anxiety and Depression Scale +
management HADS
program Anxiety +
Depression +
LE (Life Events) (Holmes and Rahes 0
Scale)
Perceived Social Support PS-family 0
Perceived Social Support PS-friends 0

ASQ=Attributional style questionnaire; BAI=Beck anxiety inventory; BDI= Beck depression inventory; CBT=cognitive
behavioral therapy; CoNeg=composite index for negative situations; CoPos=composite index for positive situations; CES-D =

Center for Epidemiologic Studies Depression Scale; EQ5D = EuroQoL; HADS = Hospital Anxiety and Depression Scale; QoL =

quality of life; PS+ perceived social support system
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Table 14. Grade of the body of evidence addressing CHI impact on intermediate outcomes in
mental health.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) Moderate
2 Number of studies 8
3 Did the studies have important inconsistency? 0
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the -1

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

effect on depression/anxiety, phobias, and stress (Table 14, and Appendix G, Evidence Tables
23-25).

Strengths and Limitations of the Evidence

The volume of the literature in this area was small. Four studies evaluated several domains of
CHI impact on intermediate outcomes related to depression or anxiety, °*° two studies evaluated
the impact on stress, ™ one evaluated the impact on stress management, and '*'one study
evaluated the impact on social phobia'®* (Appendix G, Evidence Tables 23-25). The quality of
these eight trials was variable, ranging from moderate to very low study quality scores," with
several studies lacking in one or more methodological domains of RCT quality as measured by
the Jadad criteria (Appendix G, Evidence Table 1). Postintervention evaluations ranged from as
little as 1 month to as many as 6 months. The overall strength of the body of this evidence (Table
14) was graded as low, based on a modified version of the GRADE criteria’ and Chapter 11 of
the EPC Manual.®

General Study Characteristics

These studies involved predominately married or cohabitating female adults of varying race
and ethnicities. They ranged from 13 to 75 years of age with widely varying educational
backgrounds. Outcomes of interest included impact on depressive symptoms,” ** %1% jmpact
on anxiety levels, **'°*!% change in the degree to which problems affect one’s ability to conduct
normal activities,” impact on dysfunctional thoughts,” improvements in knowledge of therapy
including cognitive-behavioral theory (CBT),” changes in perceived stress scores,'" self-rated
self-management,'*"'* self-rated sleep quality,'® self-rated mental energy,'” self-rated

concentration,'” self-rated social support,'® quality of life, '** and change in measured biologic
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marker levels.'”” Samples sizes were relatively small, ranging from 78" to 182'%° subjects per
arm of the study (Appendix G, Evidence Tables 23 and 24).

Outcomes

Depression/anxiety. Proudfoot et al’® evaluated the impact of Web-based cognitive-
behavioral therapy (CBT) on patients with diagnoses of depression, anxiety, and/or mixed
depression with anxiety. Use of the “Beating the Blues” online CBT intervention was associated
with improvements on the Beck depression inventory (BDI) (p=0.0006),”® Beck anxiety
inventory (BAI) (p=0.06),98 Work and Social Adjustment Scale (p=0.002),”® and Attributional
Style questionnaire (p<0.001 for negative situations and p<0.008 for positive situations).”

Christensen et al”’ also evaluated the impact of a Web-based CBT application among patients
who scored above 22 on the Kessler psychological distress scale and who were not currently
receiving any treatment. The MoodGYM CBT intervention was associated with improvements in
depressive symptoms on the CES-D scores (p=0.05) and dysfunctional thoughts via the
Automatic Thoughts Questionnaire (p=0.05) compared to controls (Appendix G, Evidence Table
25).

Neil et al'” evaluated the impact of adherence to interactive consumer Web site-based
therapy among depressed and/or anxious youth. The first adolescent sample consisted of 1000
school students who completed the MoodGYM program in a classroom setting over five weeks
as part of n RCT. The second sample consisted of 7207 adolescents who accessed the
MoodGYM program spontaneously and directly through the open Web-based access. The results
of this evaluation indicate that adolescents in the school-based sample completed significantly
more online exercises (mean = 9.38, SD = 6.84) than adolescents in the open-access community
sample (mean = 3.10, SD = 3.85; t1088.62=—28.39, p<0.001).

Warmerdam et al '”’ evaluated the effectiveness of Internet-based Cognative Behaviroal
Therapy (CBT) vs. Internet-based Problem Solving Therapy (PST) on Depressive symptoms
among community dwelling adults. Outcomes were evaluated at 5, 8 and 12 weeks post
intervention. The results indicate significant improvements in between-group effect sizes for
depressive symptoms, 0.54 for CBT after 8 weeks (95 percent confidence interval (CI): 0.25 -
0.84) and 0.47 for PST after 5 weeks (95 percent CI: 0.17 - 0.77) as compared to wait list
controls. These effects were further improved at 12 weeks in both treatment groups (CBT: 0.69,
95 percent CI: 0.41 - 0.98; PST: 0.65, 95 percent CI: 0.36 - 0.95).

Phobia. FearFighter is an online CHI application designed to reduce symptoms of
phobia/panic disorders (agoraphobia, social phobia, and specific phobias). '° In this study
FearFighter was compared to guided Internet-based self-help relaxation therapy (Managing
Anxiety group [MA]). Both arms also received periodic phone or email followup from a
therapist. At 1 month, patients in the FearFighter group scored better than those in the MA group
on several phobia subscales as assessed by self-report and blinded raters using the main problems
and goals subscale (p<0.001), FQ global phobias subscale (p<0.001), and FQ global impression
score (p<0.001) (Appendix G, Evidence Table 25).

Stress. MyStudentBody is a Web-based CHI application, which is designed to reduce
symptoms of stress among college students. Chiauzzi et al'”! evaluated the effects of this
application as compared to use of a control Web site and a non-Internet Web site control group.
No significance between group differences in perceived stress was detected at 6-month followup.
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Hasson et al'”’ conducted an evaluation of a Web-based health promotion tool on mental and
physical well-being and stress-related biological markers. At 6-month postintervention followup,
the intervention group had improved significantly compared to the reference group on ratings of
ability to manage stress (p=0.001), sleep quality (p=0.04), mental energy (p=0.002),
concentration ability (p=0.038), and social support (p=0.049). The anabolic hormone
dehydroepiandosterone sulphate (DHEA-S) decreased significantly in the reference group as
compared to unchanged levels in the intervention group (p=0.04). Neuropeptide Y (NPY)
increased significantly (p=0.002), and Chromogranin A (CgA) decreased significantly in the
intervention group (p=0.001) as compared to the reference group, while tumor necrosis factor o
(TNFa) decreased significantly in the reference group compared to the intervention group
(p<0.016). These results were consistent with a beneficial effect of this CHI application on
several indicators of well-being and stress-related biomarkers (Appendix G, Evidence Table 25).

Zetterqvist et al '*° evaluated the effects of an internet-based self-help stress management
program. The program was entirely delivered via the internet and included applied relaxation,
problem solving, time management, and cognitive restructuring. The results of this investigation
indicate that no measureable intervention effect was found in that both the treatment and control
groups improved significantly at follow up in terms of perceived stress scores and the Hospital
Anxiety and Depression Scale. In addition, participant attrition was significant.

Asthma and Chronic Obstructive Pulmonary Disease

Summary of the Findings

Three studies evaluated the impact of CHI applications on intermediate outcomes in
asthma®™'®'” and one in chronic obstructive pulmonary disease (COPD).''"” Outcomes of interest
included adherence, change in behavior in relation to rescue inhaler availability, asthma
knowledge, change in asthma knowledge, dyspnea knowledge, and self-efficacy in managing
dyspnea (Table 15). Across these studies, the body of the scientific evidence suggested that most
CHI applications intended for use by individuals with asthma or COPD had variable results.
Significant changes were noticed in the areas of change in knowledge.

Strengths and Limitations of the Evidence

Overall the volume of the literature in this area is small. There were only three studies on
asthma and one on COPD. They evaluated several domains of CHI impact on intermediate
outcomes. Studies addressing intermediate outcomes in asthma had a wide range of study
participants, ranging from very low (<30 participants per arm)® to low (>70 participants per

rm).'*!%’ The one study addressing intermediate outcomes of CHI applications on COPD had a
small sample size (<30 participants per arm)''’(Appendix G, Evidence Tables 26-28). The
quality of these four trials was moderate to low. All studies lacked information on blinding, were
single blinded, and/or used inappropriate blinding methods as measured by the Jadad criteria®*
(Appendix G, Evidence Table 1). Consumer postintervention evaluations ranged from as little as
12 weeks to as many as 6 months. The overall strength of the body of this evidence (Table 16)
was graded as low based on a modified version of the GRADE criteria’ and Chapter 11 of the
EPC Manual.®
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General Study Characteristics

Studies that evaluated the impact of CHI applications on asthma-related intermediate
outcomes looked at individuals under the age of 17 years, and/or their caregivers. The population
of interest in the study addressing COPD was much older—greater than 68 years old. Information
regarding gender across these studies was reported and can be found in Appendix G, Evidence
Table 26. Information on race/ethnicity was reported in only one study® where the population
was identified as mainly white, non-Hispanic. The education level of participants (children) in
studies addressing asthma was not reported. In one study where caregivers were under
evaluation,'® over 50 percent of the caregivers had a high school diploma or below. The
education level of caregivers in the other study® was not reported; education levels of the
children were reported, but were not of value for this report (Appendix G, Evidence Tables 26
and 27).

Outcomes

Adherence. The impact of CHI applications on adherence was measured in two of the three
articles addressing asthma. Jan et al'® evaluated Blue Angel for Asthma Kids, an Internet-based
interactive asthma educational and monitoring program. The intervention group was taught to
monitor their peak expiratory flows (PEF) and asthma symptoms daily on the Internet. The also
received an interactive response consisting of a self-management plan from the Blue Angel
monitoring program. The control group received a traditional asthma care plan consisting of a
written asthma diary supplemented with instructions for self-management. The results of this
study indicate that the intervention group experienced significantly decreased nighttime
(p=0.028) and daytime symptoms (p= 0.009); improved morning (p=0.017) and night peak
expiratory flow (p=0.010); increased adherence rates (p<<0.05); improved well-controlled asthma
rates (P<0.05); improved knowledge regarding self-management (p<<0.05); and improved quality
of life (p<0.05) when compared with conventional management.

Joseph et al'”” evaluated a multimedia, Web-based asthma management program to
specifically target urban high school students. The program uses “tailoring,” in conjunction with
theory based models, to alter behavior through individualized health messages based on the
user’s beliefs, attitudes, and personal barriers to change. The control group was given access to a
generic asthma Website. The results of this investigation indicate that at 12 month follow up, the
intervention group reported fewer symptom-days (p= 0.003), fewer symptom-nights (p=0.009),
fewer school days missed (p=0.006), fewer restricted activity days (p=0.02) and fewer
hospitalizations for asthma (p=0.01) when compared with control (Appendix G, Evidence Table
28).
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Table 15. Results of studies on CHI applications impacting intermediate outcomes in asthma and

COPD (N=4).
Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured Applications*
Asthma Jan et al Asthma Monitoring adherence (peak flow meter 0
7007° education and technique score)
an interactive Monitoring adherence (asthma diary +
asthma entries per month)
monitoring Therapeutic adherence (DPI or MDI plus 0
system spacer technique score
Therapeutic adherence 0
Therapeutic adherence (adherence to 0
inhaled corticosteroid)
Joseph, et al “Puff City” Controller medication adherence: 0
2007"% Internet Positive, no negative, or negative 0
intervention behavior change
Rescue inhaler availability: positive 0
behavior, no negative, or negative
behavior change
Krishna et al Internet- Asthma knowledge score (caregivers of +
2003® enabled children 0-6 17years old)
asthma Asthma knowledge score (caregivers of +
education children 7-17 17years old)
program Asthma knowledge score (children 7-17 +
17years old) '
Change in knowledge (caregivers of +
children 0-6 17years old) f
Change in knowledge (caregivers of +
children 7-17years old)
Change in knowledge (children 7- +
1717years old)
COPD Nguyen et al Internet-based | Dyspnea knowledge score (range 0-15 +
2008° dyspnea self- 17years old)
management Self-efficacy score for managing 0

dyspnea (range 0-10 17years old)

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome
T while the CHI application showed positive impact in knowledge scores across groups, the change in scores was most significant

in these two groups using the application

DPI=dry powder inhaler; MDI=metered dose inhaler
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Table 16. Grade of the body of evidence addressing CHI impact on intermediate outcomes in
asthma/COPD.

1 Protection against risk of bias (relates to study design, study quality, reporting bias) Moderate
2 Number of studies 4
3 Did the studies have important inconsistency? 0
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the 0

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
Tif significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Knowledge. Krishna et al® evaluated whether health outcomes of children who have asthma
can be improved through the use of an Internet-enabled interactive multimedia asthma education
program. Children and caregivers in both the intervention and control groups received
traditional patient education. Intervention group participants also received self-management
education through the Interactive Multimedia Program for Asthma Control and Tracking.
Results indicate that the intervention significantly increased asthma knowledge of children
(p<0.001) as compared to controls.

Nguyen et al "' measured the efficacy of an Internet-based and face-to-face self
management program in people living with COPD. The content of the two programs was similar,
focusing on education, skills training, and ongoing support for dyspnea self-management. The
only difference was the mode of administration (Internet/personal digital assistant (PDA) or face-
to-face) of the education sessions, reinforcement contacts, and peer interactions. The results
indicate that there were improvements in knowledge of dyspnea management strategies in both
groups, however there were no significant group by time differences. (Appendix G, Evidence
Table 28).

Self efficacy. Nguyen et a also measured the efficacy of an Internet-based and face-to-
face self management program to increase self efficacy among people living with COPD. As
outlined above, the content of the two programs were similar, focusing on education, skills
training, and ongoing support for dyspnea self-management. The only difference was the mode
of administration (Internet/personal digital assistant [PDA] or face-to-face) of the education
sessions, reinforcement contacts, and peer interactions. The results indicate that there were
improvements in self-efficacy for managing dyspnea in both groups, however there were no
significant group by time differences (Appendix G, Evidence Table 28).

11
1
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Miscellaneous Intermediate OQutcomes

Summary of the Findings

Sixteen studies evaluated the impact of CHI applications on intermediate outcomes across 13
other categorical diseases and health issues. These included cardiovascular disease,''>'"?
arthritis,114 back pain,115 behavioral risk factor management,116 cancer,ls’m, caregiver decision-
making,1 '8 health behavior change,1 ' headache,'*® HIV/AIDS,'*! menopause/hormone
replacement therapy (HRT),'**'* fall prevention,'** adolescent risk behavior, '** and
contraception’ (Appendix G, Evidence Tables 29-31). Across these studies, the CHI applications
had varying effects on intermediate outcomes. The studies were too heterogeneous and the
volume of studies on any single topic too few to support a conclusion about the effectiveness of
CHI applications for these conditions.

Strengths and Limitations of the Evidence

The volume of the literature in this area is at a very early and incomplete stage of
development. With the exception of studies focusing on cardiovascular disease, cancer, and
menopause/HRT, which had two studies each, all other health issues had only one study
evaluating an intermediate outcome for that topic area (Appendix G, Evidence Tables 29-31).
The quality of these trials was variable with several studies lacking in one or more
methodological domains of RCT quality as measured by the Jadad criteria* (Appendix G,
Evidence Table 1). The overall grade of this body of evidence was insufficient based on a
modified version of the GRADE criteria’ and Chapter 11 of the EPC Manual.®

General Study Characteristics

Most of these studies involved adults of varying race and ethnicities, from 22 to 89 years of
age, with widely varying educational backgrounds. One study'> involved adolescent teens aged
13-17. Outcomes of interest included self-efficacy,''>!'*'** medication compliance,'*® activity
limitation,'"* self-reported global health,'™* arthritic pain,''* fat intake,''® physical activity,''®
satisfaction with care,"” receipt of Pap smear,''’ caregiver decisional confidence,''*'?!
decisionmaking skill,'"*'*' social isolation,''™'*! preventive care uptake,'" headache
symptoms,' 2’ depressive symptoms,'? anxiety,'*’ reduced health status decline,'*’
knowledge,g’m’123 satisfaction with decisions,122 reduced decisional conﬂict,122 realistic health
expectations,' high cigarette use, frequent marijuana use, high alcohol use, problems at home,
often feeling sad or upset, feeling sad or down lately, taking meds, having a love interest, having
sex, desiring contraceptive information,'*> and behavioral intention.'”” Postintervention
followup time ranged from immediate postintervention to 1 year. Samples sizes were generally
small, ranging from 8 to 344 subjects per arm of the study, except for two larger studies which
had sample sizes of 827 and 930 in each arm,''® and 940 and1066 in each arm'"® (Appendix G,
Evidence Tables 30 and 31).
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Outcomes

Adolescent risk behavior. Paperny et al'*® evaluated the effect of a written Personalized
Health Risk Assesment (HRA) (controls) that is shared with a clinician to a computerized HRA
that was (intervention #2) or was not (intervention number 1) shared with a clinician. Over 75
percent of the participants were White or of Asian descent, 52 percent were males, and
approximately 10 percent were receiving financial assistance. The results indicated that
significant postintervention reductions in high cigarette use (p=<0.01/p=<0.03); reductions in
frequent marijuana use (p=<0.04/p=<0.03); reductions in problems with parents
(p=0.001/p=0.001); and reductions in often sad, upset, or unhappy feelings (p=0.001/p=0.007)
were achieved in both treatment groups (did not share computerized HRA with clinician/shared
computerized HRA with clinician) as compared to controls (written HRA shared with clinicians).
Significant reductions in high alcohol use (p=<0.02/NS), feeling sad or down lately
(p=<0.04/NS), and has a current lover (p=<0.03/NS) were only significant in the group that did
not share their HRA with the clinician. Finally there was no measureable effect of the
intervention on having sexual intercourse (NS/NS) or taking medications (NS/NS).

Arthritis. Lorig et al''* conducted an evaluation of an Internet-based arthritis self-
management program among patients with rheumatoid arthritis, osteoarthritis, or fibromyalgia.
At 1-year postintervention, patients in the intervention group demonstrated significant
improvement in health distress (p< 0.001), activity limitation (p< 0.001), self-reported global
health (p=0.004), and pain (p<0.001) and self-efficacy (p=0.018). No impact was seen on health
care utilization or health behaviors (Appendix G, Evidence Table 31).

Back pain. Buhrman et al'"” investigated the impact of an Internet-based cognitive-
behavioral intervention with telephone support for chronic back pain. At 3-month
postintervention followup evaluation there was significant improvement for several Coping
Strategies Subscale items including praying and hoping (p=0.032), catastrophizing (p=0.005),
control of pain (p<0.001), and ability to decrease pain (p<0.0001). In addition, significant
improvement was also found on Multidimensional Pain Inventory subscales for life control
(p<0.001) and decrease of punishing responses (p<0.05). Results on the Pain Impairment Rating
Scale showed a significant reduction (p<0.01), while a significant decrease was also found on the
Hospital and Anxiety Depression Scale (p<0.001) (Appendix G, Evidence Table 31).

Behavioral risk factor control. Oenema et al''® evaluated the impact of an Internet-
delivered, computer-tailored lifestyle intervention targeting saturated fat intake, physical activity
(PA), and smoking cessation. At 1-month postintervention followup the intervention group had a
significantly lower self-reported saturated fat intake (p<<0.01) and a higher likelihood of meeting
the physical activity guidelines among respondents who were insufficiently active at baseline
(OR, 1.34, 95 percent CI, 1.001-1.80). No significant effects were found for self-reported
smoking status (Appendix G, Evidence Table 31).

Contraception. Chewning ’ et al conducted a study to evaluate a computer-based
contraceptive decision aid among young women. At 1-year postintervention followup,
intervention participants demonstrated higher oral contraceptive knowledge than controls
(p=0.00) (Appendix G, Evidence Table 31).

Cardiovascular disease. Kukafka et al''? investigated if a tailored, Web-based,
cardiovascular disease educational system could influence self-efficacy regarding a patient’s
likelihood of acting appropriately in response to acute myocardial infarction symptoms. At 3-
months postintervention followup evaluation, patients in the Web-based intervention arm of the
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study demonstrated significant increases in self-efficacy to label symptom sensations (p<0.001),
self-efficacy to respond to symptom sensations (p<0.05), and cognitive control self-efficacy
(p<0.001) (Appendix G, Evidence Table 31).

Cancer. Jones et al'> conducted an investigation to compare the use and effect of a
computer-based personalized information system for cancer patients using each patient’s medical
record with a computer system providing only general information and with information
provided in booklets. At postintervention followup, patients in the personalized computer
intervention group were more likely to learn something new (p=0.03), thought that the
information was relevant (p=0.02), and had higher satisfaction scores (p=0.04) than patients in
the general computer information group. In addition, patients who used the printed booklets were
more likely to feel overwhelmed by the information (p<0.001) and felt that the information was
too limited (p<0.001). Finally, at 3-months postintervention, patients who used the printed
booklets were less likely to prefer the computer to a 10-minute, in-person consultation (p<0.001).
Campbell et al''” assessed the impact of computer-generated printed feedback on cervical
screening among women who were under-screened for cervical cancer. Significant 6-month
postintervention screening rates were demonstrated only among under-screened women between
50-70 years of age (p<0.5) (Appendix G, Evidence Table 31).

Caregiver decision. Brennan et al''® evaluated CompuLink, which is an online support
application, designed to enhance decisionmaking confidence and skill by provision of
information, decision-support tools, and communication (email). An evaluation of this
application documented an association between CompuLink and significantly improved
decisionmaking confidence (p<0.01). However no change was seen in terms of decisionmaking
skill, social isolation, or health status (Appendix G, Evidence Table 31).

Fall prevention. Yardley et al'** conducted an evaluation of an interactive Web-based
program that provides tailored advice about undertaking SBT activities among seniors 65-97
years of age. Postintervention evaluation suggests that there was a significant difference between
the tailored and control groups on ratings of the personal relevance of the advice (p =0.014), self-
efficacy for carrying out SBT (p=0.047), and intention to carry out strength and balance training
(p=0.039). The intervention did not exert any measurable effects on reports of the advice being
more suitable or interesting or expectation that the recommended activities would improve their
balance (Appendix G, Evidence Table 31).

Health behavior change. Harari et al'"® conducted an RCT to evaluate the impact on health
behaviors and use of preventive health care services of a computer-generated, tailored, health
education system. At 1-year followup evaluation there were no significant differences in self-
reported health risk behavior, except for a small but statistically significant difference in
adherence with recommended levels of physical activity (at least 5 times per week moderate to
strenuous) (P = 0.03). In terms of preventive health care uptake, there was a significant increase
in pneumococcal vaccination rates (P=0.04) among patients enrolled in the computer-based
intervention (Appendix G, Evidence Table 31).

Headache. Devineni et al '*” evaluated an Internet-delivered behavioral intervention versus a
symptom monitoring waiting list control group among patients with chronic headache. Two-
month postintervention evaluations indicated significant reductions in headache index scores
(p<0.05). There were also significant improvements on the Headache Symptom Questionnaire
(p<0.01) and the Headache Disability Inventory (p<0.05) (Appendix G, Evidence Table 31).
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HIV/AIDS. Brennan et al'*! conducted a second study of CompuLink (see above) among
persons living with HIV/AIDS. This investigation suggested an association between using
CompuLink and reduced levels of social isolation (p<0.01) and improved decisionmaking
confidence (p<0.0). However no change was seen in terms of decisionmaking skill or health
status as compared to controls.

Menopause/HRT utilization. Shapira et al'*? conducted an RCT of a computer-based
hormone therapy (HT) decision-aid versus print material among postmenopausal women. At 3-
months postintervention followup evaluation, there was no measurable difference between
groups with respect to knowledge, satisfaction with decision, decisional conflict, or hormone
therapy use. Rostom et al '>* conducted an investigation to compare the efficacy of a
computerized decision aid compared to an audio booklet among women considering long-term
HRT. The results of a postintervention evaluation indicated that the computerized decision aid
intervention significantly increased realistic expectations (p=0.015) and knowledge (p=0.019)
among women considering long term HRT (Appendix G, Evidence Table 31).

Key Question 1c: What evidence exists that consumer health
informatics applications impact relationship-centered
outcomes?

Summary of the Findings

Eight studies evaluated the impact of CHI applications on various aspects of relationship-
centered outcomes (Tables 17 and 19, and Appendix G, Evidence Tables 32-34). Outcomes of
interest include social support, quality of life, health information competence, decision
confidence, improved decision making skill, reduced social isolation, level of positive interaction
with the provider, and satisfaction with care. These outcomes were examined in the context of
five health problems, which include breast cancer, caregiver decision making, osteoarthritis,
newborn birth and delivery, and HIV/AIDS. Across these studies, the body of the scientific
evidence indicated that most CHI applications evaluated to date had equivocal effects on
relationship-centered health outcomes.
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Table 17. Studies of CHI applications impacting relationship-centered outcomes in women with

breast cancer (N=4).

Target
condition Author, year Interventions Primary outcomes measured
Caregiver Brennan, Experimental Decision confidence
decision making 1995'"8 Improved decision making skill
Isolation
HIV/AIDS Flatley- Computer Link Improved decision making confidence
Bre”'}gm Improved decision making skill
1998 — -
Reduced social isolation
Differential decline in health status
Arthritis Sciamanna, Patient satisfaction after | Patient overall satisfaction score
2005"" intervention with the osteoarthritis care they
are receiving
Satisfaction with care Peak consumption: max number of
drinks per drinking day
Vaginal or c- Montgomery, Information DCS at followup
section delivery 2007™° Difference between groups in total

Decision analysis

score on DCS (decision vs.
usual care)

Odds ratio for caesarean (elective
& emergency) vs. vaginal
decision vs. usual care

Satisfaction with decision (decision
analysis vs. usual care)

Mode of delivery - elective
caesarean

Delivery - emergency caesarean

Delivery - vaginal birth

CHESS = Comprehensive Health Enhancement Support System; DCS= decisional conflict scale; [IVD=interactive video disc system

Strengths and Limitations of the Evidence

Eight studies evaluated several domains of CHI impact on relationship-centered care
outcomes. With the exception of breast cancer, for which there were four studies regarding

relationship-centered outcomes,

13,14,128,129

all other topics were evaluated by a single study:

HIV/AIDS,121 newborn delivery,130 osteoarthlritis,131 and Alzheimer’s disease and caregiver
decisionmaking.''® Only one study'*’ was large, with 147 to 201 subjects per arm of the study;
all other studies relied on very small sample sizes (< 80 subjects per arm) (Appendix G,
Evidence Tables 32-34). The quality of these eight trials was variable with several studies
lacking in one or more methodological domains of RCT quality as measured by the Jadad®
criteria (Appendix G, Evidence Table 32-34). Patient postintervention evaluations ranged from
as little as 2 months to as many as 12 months. The overall strength of the body of this evidence
(Table 18) was graded as moderate for studies on breast cancer based on a modified version of
the GRADE criteria’ and Chapter 11 of the EPC Manual.®
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Table 18. Grade of the body of evidence addressing CHI impact on relationship-centered
outcomes in breast cancer.

1 Protection against risk of bias (relates to study design, study quality, reporting bias Moderate
2 Number of studies 4
3 Did the studies have important inconsistency? 0
y (-1); n (0)
4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the 0

people, interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and 0
outcome?

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
Tif significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low): if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

General Study Characteristics

The studies that were evaluations of the impact of CHI applications on relationship-centered
care generally were tested among an adult, non-elderly population. The mean age of study
participants across studies was 32 to 52 years. One additional study was among participants with
an average age of 64. Information regarding gender across these studies was generally not
reported. Because 4 of the studies were conducted in the context of breast cancer'>'*'**!* and a
fifth study was conducted in the context of newborn birth decision,'*” it can be inferred that these
six studies were completely among female participants. Only six studies reported on the
race/ethnicity of study participants. Of these, 4 studies included only non-Hispanic white
participants. One additional study included whites and African Americans while a final study
included whites, African-Americans, Asian/Pacific Islanders and Hispanics (Appendix G,
Evidence Tables 32 and 33).

Outcomes

Breast cancer. When evaluating social support, quality of life, and health confidence among
women with breast cancer, Gustafson et al'* found that the Comprehensive Health Enhancement
Support System (CHESS) provided significantly more social support (p=0.003) and enabled
greater quality of life (p=0.029) and health information competence (p=0.007) than Internet
access alone at 2 months. The effect of CHESS remained for social support (p=0.027) and
quality of life (p=0.047) at 4 months, while no effects of CHESS were observed at 9 months for
social support, quality of life, or health information confidence.

Gustafson' also evaluated the effectiveness of the CHESS among younger underserved
women. At the 2-month postintervention followup, CHESS had significant impact on patient

70



information competence (p<0.05), level of comfort with the health care system (p<0.01), and
increased confidence in doctors (p<0.05).
Maslin et al'*’ studied the effectiveness of a shared decision making computer program
(interactive video disc) for women with early breast cancer contemplating surgical and
chemotherapeutic options. Use of the interactive video disk did not have significant effect on the
treatment decisions made by women participating in the study.
Green et al'*® compared the effectiveness of counseling alone versus counseling preceded by
use of a computer-based decision aid among women referred to genetic counseling for a family
or personal history of breast cancer. Postintervention evaluations suggested that participants
rated 11 of 12 specific attributes of the effectiveness of the counseling sessions significantly
higher (P < 0.0001) compared with the counselors. Overall, computer program use resulted in
shorter face-to-face counseling sessions among women at low risk for carrying breast cancer
gene mutations (p=0.027) (Table 19, and Appendix G, Evidence Table 34).

Table 19. Results of studies on CHI applications impacting relationship-centered outcomes in
breast cancer (N=4).

Target Effect of CHI
condition Author, year | Interventions |Primary outcomes measured Applications

Breast cancer Green, Counseling Alter content of discussions +

2005'%° and Computer [ Change the way they used their time +

Used time more efficiently +

Skip material typically present +

Effectiveness of counseling session +

Shorter counseling sessions +

Gustafson, Internet Social support +

2008 Quality of life +

CHESS Health competence +

Gustafson, CHESS Information competence +

2001" Participation +

Confidence in doctors +

Maslin, IVD shared Anxiety and depression +

1998'%° decision Satisfaction with treatment decision 0

making

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome
CHESS = Comprehensive Health Enhancement Support System; [VD = interactive videodisc system

Caregiver decisionmaking (Alzheimer’s disease). CompuLink''®is an online support
application designed to enhance decisionmaking confidence and skill by provision of
information, decision support tools, and communication (email). An evaluation of this
application documented an association between use of CompuLink and significantly improved
decisionmaking confidence (p<<0.01). No change was seen in terms of decisionmaking skill,
social isolation, or health status (Appendix G, Evidence table 34).

HIV/AIDS. In another study of CompuLink '*' among persons living with HIV/AIDS, data
suggested an association between use of CompuLink and reduced levels of social isolation
(p<0.01) and improved decisionmaking confidence (p<0.0). No change was seen in terms of
decisionmaking skill or health status as compared to controls (Appendix G, Evidence table 34).
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Osteoarthritis. Sciamanna et al'*' evaluated the effect of a Web-based osteoarthritis
educational application on patients’ perceptions of the quality of their osteoarthritis care. This
application failed to produce a measurable effect on patient satisfaction with osteoarthritis care
as compared to controls (Appendix G, Evidence table 34).

Newborn delivery. Montgomery et al"* investigated the effects of two computer-based
decision aids (an information program and individualized decision analysis) on decisional
conflict and actual mode of delivery among a group of pregnant women with one previous
caesarean section. The results of this study indicate that there was no significant effect of either
of these computer-based decision aids on decisional conflict or mode of delivery (Appendix G,
Evidence table 34).

Key Question 1d: What evidence exists that consumer health
informatics applications impact clinical outcomes?

Breast Cancer

Summary of the Findings

Three studies addressed the impact of CHI applications on breast cancer clinical outcomes.
Outcomes of interest include quality of life, well-being, physical functioning, and anxiety (Table
20). All three studies were RCTs and the quality of these studies varied from very low to low.
Across these studies the body of the scientific evidence suggests that CHI applications intended
for use by individuals with breast cancer have a neutral to positive impact.

Table 20. Results of studies on CHI applications impacting clinical outcomes in breast cancer
(N=3)

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Breast 3 Gustafson, CHESS Social/family well being (quality of life) 0
Cancer 2001™ Emotional well-being (quality of life) 0
Functional well-being (quality of life) 0
Breast cancer concerns (quality of life) 0
Gustafson, CHESS Quality of life 0
2008™
Maslin, IVD shared Anxiety and depression’ +
1998'%° decision Physical functioning +
programme

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome

T significant impact of CHI was seen in this outcome

CHESS= Comprehensive Health Enhancement Support System; IVD= interactive video disc system
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Strengths and Limitations of the Evidence

Overall the volume of the literature in this area is small (three studies). Many domains of
CHI application impact on clinical outcomes with individuals with breast cancer were measured.
The three studies had low" to very low'*'* numbers of study participants. Followup periods
were either shot (2 months) or not reported (Appendix G, Evidence Tables 35-37). None of the
studies contained any information on blinding as measured by the Jadad criteria’ (Appendix G,
Evidence Table 1). The overall strength of the body of this evidence (Table 21) was graded as
low based on a modified version of the GRADE criteria’ and Chapter 11 of the EPC Manual®

General Study Characteristics

Studies that evaluated the impact of CHI applications on breast cancer clinical outcomes-
outcomes looked at individuals between the ages of 44 and 52; age was only reported in two
studies.'*'? Information regarding gender across these studies was not reported. Information on
race/ethnicity was reported in only in two studies as predominantly white, non-Hispanic. '*'*’
(Appendix G, Evidence Tables 36 and 37).

Outcomes

To assess the impact of a computer-based patient support system on quality of life in younger
women with breast cancer, 246 newly diagnosed breast cancer patients under age 60 were
randomized to a control group or an experimental group that received Comprehensive Health
Enhancement Support System (CHESS), a home-based computer system providing information,
decision-making, and emotional support. At 5-month followup, no statistical difference was
shown in quality of life between the control and CHESS group.'? No significant improvement in
quality of life was demonstrated by the same authors in another study in 257 breast cancer
patients after 9-month followup."

Another study evaluated the usefulness of a shared decisionmaking program for women with
early breast cancer; looking at surgical and adjuvant treatment options (chemotherapy) using a
personalized computerized interactive video system.'*’ One hundred patients were randomized to
an intervention group (n=51) or control group (n=49). The study showed improvement in the
following clinical outcomes: a significant fall in anxiety after 9 months measured by the Hospital
Anxiety and Depression Scale (p<0.001), improvement in the physical functioning sub-score of
general quality of life measured by the Medical Outcomes Study Short Form 36 questionnaire
(Table 22, and Appendix G, Evidence Table 37).
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Table 21. Grade of the body of evidence addressing CHI impact on clinical outcomes in
individuals with breast cancer.

1 Protection against risk of bias Low

2 Number of studies 3

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the people, 0

interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)
6 Did the studies show strong evidence of association between intervention and outcome? 0

“strong*” (+1); “very strong™ (+2); No (0)

T

Overall grade of evidence Very low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

! (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Diabetes Mellitus

Summary of the Findings

Three studies addressed the impact of CHI applications on clinical outcomes in individuals
with diabetes mellitus. Outcomes of interest were the use of insulin therapy, and measures of
hemoglobin Alc (HbAlc), total glucose, triglycerides, and fasting blood glucose. (Table 22) All
three studies were RCTs and the quality of these studies was low (Appendix G, Evidence Table
1). There was no indication of significant impact of the CHI application on outcomes in two
studies.””"*? One study® showed a positive impact on HbAIc.

Strengths and Limitations of the Evidence

The volume of this literature is small. All three studies had a small number (<30)
participants. Followup periods ranged from 37 weeks’” to 12 months'** (Appendix G, Evidence
Tables 35-37). Blinding, as measured by the Jadad criteria,” was not reported in any of the
studies (Appendix G, Evidence Table 1). The overall strength of the body of this evidence (Table
23) was graded as low based on a modified version of the GRADE criteria’ and Chapter 11 of
the EPC Manual®
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Table 22. Results of studies on CHI applications impacting clinical outcomes in diabetes mellitus
(N=3).

Target Effect of CHI
condition N | Author, year | Interventions Primary outcomes measured Application*
Diabetes 3 Homko, Telemedicine Insulin therapy 0
2007% FBS 0
A1c at time of delivery 0
Tjam, 2006™ | Individuals with | A1C (%) 0
interactive FBG (MMOLI/L) 0
Internet TC (MMOL/L 0
program TG (MMOLI/L) 0
Wise etal > | Interactive HbA1c +
computer
assessment

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome

T significant impact of CHI was seen in this outcome

FBG = fasting blood glucose; FBS = fasting blood sugar; HbAlc = hemoglobin Alc; MMOL/L = millimoles per litre;

TC = total cholesterol; TG = triglycerides

Table 23. Grade of the body of evidence addressing CHI impact on clinical outcomes in
individuals with diabetes mellitus.

1 Protection against risk of bias Low

2 Number of studies 3

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the people, 0

interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)

6 Did the studies show strong evidence of association between intervention and outcome? 0
“strong*” (+1); “very strongT” (+2); No (0)
Overall grade of evidence? low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
Tif significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

* (high, moderate, low): if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Outcomes

To demonstrate the feasibility of monitoring glucose control among indigent women with
GDM over the Internet, women with GDM were randomized to either the Internet group (n=32)
or the control group (n=25).”% Patients in the Internet group were provided with computers and/or
Internet access if needed. A Web site was established for documentation of glucose values and
communication between the patient and the health care team. Women in the control group
maintained paper log books, which were reviewed at each prenatal visit. There was no difference
between the two groups in regards to either fasting or postprandial blood glucose values,
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although more women in the Internet group received insulin therapy (31 percent vs. 4 percent;
P<0.05). There were also no significant differences in pregnancy and neonatal outcomes between
the two groups. 2

Another study compared physiological outcomes between an interactive diabetes Internet
program and the Diabetes Education Centers with respect to followup care for on-going diabetes
management. Participants were followed for 1 year and were assessed at baseline, 3 months, 6
months, and 1 year. Triglyceride levels improved significantly in the intervention group from
baseline to followup. Hemoglobin Alc levels were also significantly improved in the
intervention group at 3 months, but this improvement was not sustained to the 6-month or 1-year
time points.

Wise et al’* evaluated the impact of an interactive computer program on process and clinical
outcomes among insulin-dependent and noninsulin-dependent patients with diabetes. At 4-6
months, this application significantly improved HBA1c among both insulin dependent and non-
insulin dependent (Appendix G, Evidence Table 37).

Diet, Exercise, Physical Activity, not Obesity

Summary of the Findings

Five studies addressed the impact of CHI applications on clinical outcomes related to diet,
exercise, or physical activity, not obesity. Clinical outcomes of interest were weight loss, change
in body weight, and change in body fat (Table 23). All of the studies were RCTs and four of the
five had low study quality (Appendix G, Evidence Table 1). One study by Tate et al** received a
Jadad score of high due to the fact that it was blinded. Overall the studies showed results
indicating either no impact or a positive impact on one of the outcomes.

Strengths and Limitations of the Evidence

The volume of this literature is small, including only five studies addressing clinical
outcomes in CHI applications focused on in diet, exercise, physical activity, not obesity. Four of
the studies has small sample sizes of under 80 participants' "*"**** On study had a large number
of study participants; over 200.** Followup periods ranged from 6 to 24 months. Blinding, as
measured by the Jadad criteria, was reported in one** study but not in the remaining 4 of the
other studies (Appendix G, Evidence Table 1). The overall strength of the body of this evidence
(Table 24) was graded as low based on a modified version of the GRADE criteria’ and Chapter
11 of the EPC Manual.®

Outcomes

To assess computer-tailored feedback, 192 adults with a mean age of 49.2 years (SD 9.8) and
a mean BMI of 32.7 (SD 3.5) were randomized to one of three Internet treatment groups: no
counseling, computer-automated feedback, or human email counseling. All participants received
one weight loss group session, coupons for meal replacements, and access to an interactive Web
site. The human email counseling and computer-automated feedback groups also had access to
an electronic diary and message board. The human email counseling group received weekly
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Table 23. Results of studies on CHI applications impacting clinical outcomes in diet, exercise,
physical activity, not obesity (N=5).

Target

condition N | Author, year

Interventions

Primary outcomes measured

Effect of CHI
Application*

Diet/exercise/ | 5
physical
activity

Adachi,
2007""

Computer
tailored program
with 6-mos
weight and
targeted
behavior’s self-
monitoring,
(Group KM)

Computer
tailored program
only,

(Group K)

Percent weight loss

+

Hunter,
2008%°

BIT

Body weight (kg)

McConnon,
2007°

Internet group

Loss of 5% or more body weight (12
months)

Tate, 2006™

Tailored
Computer-
Automated
Feedback

Human Email
Counseling

Weight loss

Williamson,
2006%

Interactive
Nutrition
education
program and
Internet
counseling
behavioral
therapy for the
intervention

group

Body weight *(kg)

Body fat (%)

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or
not a significant of the CHI application on outcome
T the greatest effect of the intervention was seen at the 1-month post intervention time interval
* both parents and children showed a decrease in bodyweight at 6months, at the end of the followup period of 2 years all weight
lost was regained and there was no difference between intervention and control.

positive impact of reduction of body fat was greater in children and was only reported for the first 6 months post-intervention
BIT= behavioral Internet treatment; BMI= body mass index: ; kg = kilogram
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Table 24. Grade of the body of evidence addressing CHI impact on clinical outcomes related to
diet, exercise, or physical activity, not obesity.

1 Protection against risk of bias Low

2 Number of studies 5

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the people, 0

interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? -1
y (-1); n (0)
6 Did the studies show strong evidence of association between intervention and outcome? 1

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

e-mail feedback from a counselor, and the computer-automated feedback group received
automated, tailored messages. At 3 months, weight loss was greater for completers in both the
computer-automated feedback group (mean 5.3 kg, SD 4.2 kg) and human email counseling
group (mean 6.1 kg, SD 3.9 kg) compared with the no-counseling group (mean 2.8 kg, SD 3.5
kg), and the two intervention groups did not differ from each other. At 6 months, weight loss was
significantly greater in the human email counseling group (mean 7.3 kg, SD 6.2 kg) than in the
computer-automated feedback group (mean 4.9 kg, SD 5.9 kg) or no-counseling group (mean
2.6, SD 5.7 kg). Intent-to-treat analyses using single or multiple imputation techniques showed
the same pattern of significance. Providing automated computer-tailored feedback in an Internet
weight loss program was as effective as human email counseling at 3 months. **

Another study examined the long-term effects of a new behavioral weight control program
(Kenkou-tatsujins, KT program) consisting of interactive communications twice in a month
communications including computer-tailored personal advice on treatment needs and behavioral
modification. Two hundred and five overweight Japanese women were recruited in an RCT
comparing Group KM (KT program with 6-month weight and targeted behavior self-
monitoring), Group K (KT program only), Group BM (an untailored self-help booklet with 7-
month self-monitoring of weight and walking), and Group B (the self-help booklet only).
Significant weight loss was observed in all groups. At 1 month, weight loss was greatest for
Groups KM and K, but at 7 months, the mean weight loss was significantly more in Group KM
than the other three groups. '’

To evaluate the efficacy of an Internet-based program for weight loss and weight-gain
prevention, 446 overweight individuals (222 men; 224 women) with a mean age of 34 years and
a mean BMI of 29 were recruited from a military medical research center with a population of
17,000 active-duty military personnel. Participants were randomly assigned to receive a 6-month
behavioral Internet treatment (BIT, n=227) or usual care (n=224). After 6 months, completers
who received BIT lost a mean of 1.3 kg while those assigned to usual care gained a mean of 0.6
kg (<0.001). ¥
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To determine the effectiveness of an Internet-based resource for obesity management, an
RCT was conducted in a community setting, where obese volunteers were randomly assigned to
an Internet group (n = 111) or usual care group (n =110). Data were collected at baseline, 6
months, and 12 months. Based on analysis conducted on all available data, the Internet group lost
a mean of 1.3 kg, compared with a 1.9 kg weight loss in the usual care group at 12 months, a
nonsignificant difference (difference = 0.6 kg; 95 percent CI: -1.4 to 2.5, p = 0.56). This trial
failed to show any additional benefit of this Web site in terms of weight loss compared with
usual care. *!

To test the efficacy of an Internet-based lifestyle behavior modification program for African
American girls over a 2-year period of intervention, 57 overweight African American girls (mean
BMI percentile, 98.3; mean age, 13.2 years) were randomly assigned to an interactive behavioral
Internet program or an Internet health education program, the control condition. Overweight
parents were also participants in the study. Forty adolescent-parent dyads (70 percent) completed
the 2-year trial. In comparison with the control condition, adolescents in the behavioral program
lost more mean body fat (BF) (-1.12 percent, SD 0.47 percent vs. 0.43 percent, SD 0.47 percent ,
p <0.05), and parents in the behavioral program lost significantly more mean body weight (-2.43
kg, SD 0.66 kg vs. -0.35 kg, SD 0.64 kg, p<0.05) during the first 6 months. This weight loss was
regained over the next 18 months. After 2 years, differences in BF for adolescents (mean -0.08
percent, SD 0.71 percent vs. mean 0.84 percent, SD 0.72 percent) and weight for parents (mean
-1.1 kg, SD 0.91 vs. mean -0.60 kg, SD 0.89 kg) did not differ between the behavioral and
control programs. An Internet-based weight management program for African American
adolescent girls and their parents resulted in weight loss during the first 6 months but did not
yield long-term loss due to reduced use of the Web site over time **(Table 23, and Appendix G,
Evidence Table 37).

Mental Health

Summary of the Findings

Seven studies addressed the impact of CHI applications on mental health clinical outcomes
(Table 25). Outcomes of interest include depression, anxiety, and serological measures. All of
these studies were RCTs and received low scores according to the Jadad criteria (Appendix G,
Evidence table 1). All of the studies indicated a positive impact of the CHI application on at least
one of the reported outcomes. One study by Orbach et al'** showed a positive impact on anxiety
but no impact on the Hem reasoning test or general self efficacy.

Strengths and Limitations of the Evidence

The volume of this evidence is small, including only seven studies. Sample sizes in these
studies ranged from very small (<20) in March et al**to greater than 100 participants in
Chrstensen et al”’, Ker et al'>> and Hasson et al'® Followup periods were not reported in all
seven studies, but where they were reported, they ranged from 6 weeks’ up to 12 months.'*
Blinding, as measured by the Jadad criteria,” was not reported in any of the studies (Appendix G,
Evidence Table 1). The overall strength of the body of this evidence (Table 26) was graded as
low based on a modified version of the GRADE criteria’ and Chapter 11 of the EPC Manual®
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Table 25. Results of studies on CHI applications impacting clinical outcomes in mental health

(N=7).
Target Effect of CHI
condition Author, year | Interventions Primary outcomes measured Application*
Mental Christensen, Blue Pages: Center for Epidemiologic depression +
Health 20041%° Computer scale
based psycho
education Web
site offering
information
about
depression
MoodGYM:
Computer
based Cognitive
Behavior
therapy
Hasson, Web-based DHE-S +
2005 stress NPY +
management CgA +
system TNFa T
Kerr, PACEi CESD score +
2008™°
March, Web based Reduction in childhood anxiety +
2008" intervention
Orbach, Cognitive Test Anxiety Inventory +
2007"% Behavior Anxiety Hierarchy Questionnaire +
Therapy group Heim Reasoning Test 0
(CBT) General Self-Efficacy Scale 0
Proudfoot, beating the BDI +
2003"’ blues BAI +
Work and social adjustment scale +
Spek, Group CBT Treatment response after 1 yr +
2008

Internet based
intervention

* (+) positive impact of the CHI application on outcome; (-) negative impact of the CHI application on outcome; (0) no impact or

not a significant of the CHI application on outcome

¥ positive impact was seen in both intervention groups, but was significant only in the MoodGym group

BDI= Beck depression inventory; BAI= Beck anxiety inventory; CBT = Cognitive behavioral therapy; CESD= Center for
Epidemiological Studies Depression ; CgA=chromogranin A; DHE-S=dehydroeoiandosterone sulphate; NPY=nueropeptide Y;

PACEi= Patient-centered Assessment and Counseling for exercise and nutrition via the Internet; TNFa= tumor necrosis factor

a
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Table 26. Grade of the body of evidence addressing CHI impact on clinical outcomes in mental
health.

1 Protection against risk of bias Low

2 Number of studies 7

3 Did the studies have important inconsistency? 0
y (-1); n (0)

4 Was there some (-1) or major (-2) uncertainty about the directness or extent to which the people, 0

interventions and outcomes are similar to those of interest?
Some (-1); major (-2); none (0)

5 Were the studies sparse or imprecise? 0
y (-1); n (0)
6 Did the studies show strong evidence of association between intervention and outcome? 1

“strong*” (+1); “very strong™ (+2); No (0)

Overall grade of evidence? Low

* if significant relative risk or odds ratio > 2 based on consistent evidence from 2 or more studies with no plausible confounders
T if significant relative risk or odds ratio > 5 based on direct evidence with no major threats to validity

i (high, moderate, low):if above score is (+), increase grade; if above score is (-), decrease grade from high to moderate (-1) or
low (-2).

Outcomes

A total of 191 women and 110 men (mean age 55 years, SD 4.6) with sub-threshold
depression were randomized into Internet-based treatment, group CBT (Lewinsohn’s Coping
with Depression Course) or a waiting-list control condition."*® The main outcome measure was
treatment response after 1 year, defined as the difference in pretreatment and followup scores on
the BDI. Simple contrasts showed a significant difference between the waiting-list condition and
Internet-bgged treatment (p=0.03) and no difference between both treatment conditions
(p=0.08).

Another study assessed depressive symptoms in 401 participants in an RCT of a 12-month
primary care, phone, and Internet-based behavioral intervention for overweight women. A one-
way analysis of variance examining the mean change in Center for Epidemiological Studies
Depression (CESD) score from baseline to 12 months, controlling for age, education, marital
status, and employment, showed that those receiving the intervention significantly decreased
their CESD scores (p<0.03) more than those receiving standard care.'*

To evaluate the efficacy of an Internet-based cognitive-behavioral therapy (CBT) approach to
the treatment of child anxiety disorders, 73 children with anxiety disorders, aged 7 to 12 years,
and their parents were randomly assigned to either an Internet-based CBT (NET) or wait-list
(WL) condition. The NET condition was reassessed at 6-month followup. At posttreatment
assessment, children in the NET condition showed small but significantly greater reductions in
anxiety symptoms and increases in functioning than WL participants. These improvements were
enhanced during the 6-month followup period, with 75 percent of NET children free of their
primary diagnosis. The conclusion was that Internet delivery of CBT for child anxiety offered
promise as a way of increasing access to treatment for this population.'*

To assess possible effects on mental and physical well-being and stress-related biological
markers of a Web-based health promotion tool, 303 employees (187 men and 116 women, age
23-64 years) from four information technology and two media companies were enrolled. Half of
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the participants were offered Web-based health promotion and stress management training
(intervention) lasting for 6 months. All other participants constituted the reference group.
Clinical outcomes consisted of different biological markers measured to detect possible
physiological changes. After 6 months, the intervention group had improved statistically
significantly compared to the reference group on ratings of ability to manage stress, sleep
quality, mental energy, concentration ability, and social support. The anabolic hormone
dehydroepiandosterone sulphate (DHEA-S) decreased significantly in the reference group as
compared to unchanged levels in the intervention group. Neuropeptide Y (NPY) increased
significantly in the intervention group compared to the reference group. Chromogranin A (CgA)
decreased significantly in the intervention group as compared to the reference group. Tumour
necrosis factor a (TNFa) decreased significantly in the reference group compared to the
intervention group.'®

To test the hypothesis that CBT, available on the Internet, could reduce test anxiety, 90
university students were randomly allocated to CBT or a control program, both on the Internet.
Before and after treatment, the participants completed the Test Anxiety Inventory (TAI), an
Anxiety Hierarchy Questionnaire (AHQ), the Exam Problem-Solving Inventory (EPSI), the
General Self-Efficacy Scale (GSES) and the Heim reasoning tests (AH) as a measure of test
performance. Of the CBT and control groups 28 percent and 35 percent, respectively, withdrew.
According to the TAI, 53 percent of the CBT group showed a reliable and clinically significant
improvement with treatment but only 29 percent of the control group exhibited such a change.
On the AHQ, 67 percent of the CBT group and 36 percent of the control group showed a
clinically significant improvement, more than two standard deviations above the mean of the
baseline, a change in favor of CBT. Both groups improved on the GSES, in state anxiety during
exams retrospectively assessed, and on the AHQ tests. The study supported use of CBT on the
Internet for the treatment of test anxiety. 133

A study by Christensen et al”® studied the impact of two different Internet interventions
(MoodGym and BluePages) on community-dwelling individuals with symptoms of depression.
To measure symptom change after the intervention, the 20-item CESD score was the primary
outcome measure. The mean change in score was greater in the Internet intervention groups than
in the control group. The difference was significant in the MoodGym group but not the
BluePages group.

To measure the impact of the “beating the Blues” (BtB) interactive multimedia CBT program
on anxiety and depression, Proudfoot et al 2003"*’ compared this program with usual treatment
(or treatment as usual) for depression and anxiety. Three measures were used: the BDI, the BAI,
and the Work and Social Adjustment (WSA) Scale. There was a significantly greater drop (of 5
points) in the BDI score in the BtB group compared to the usual care group. This drop was seen
at 1 month post-intervention and was maintained over the six month followup period.
Significance was not reported. A similar result was seen in the BAI score with a difference in
reduction in score between the BtB group and usual care of 3 points. This change was sustained
over the 6 month followup period. No significance was reported. Again, similar results were seen
in the WSA score with a difference in reduction in score between the BtB group and usual care
of 3 points. This change was sustained over the 6 month followup period. No significance was
reported (Table 24, and Appendix G, Evidence Table 37).
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Miscellaneous OQutcomes

Summary of the Findings

Ten studies evaluated the impact of CHI applications on clinical outcomes in various other
health conditions (Table 27). Outcomes of interest included quality of life and disease-specific
clinical outcomes. These outcomes were examined in the context of the following health
problems: Alzheimer’s disease, arthritis, asthma, back pain, chronic adult aphasia, COPD,
headache, HIV/AIDS, general pain, and obesity. The quality of these 10 studies was moderate to
low.

Strengths and Limitations of the Evidence

The literature in this area had significant limitations. There were only a few studies for each
particular condition. The disease-specific clinical outcomes evaluated for the same condition in
different studies were not fully comparable. The same problem was true of the general quality of
life measures used across various conditions in different studies. This limited the possibility of
cross-study comparisons. The quality of these trials was variable with some studies lacking in
one or more methodological domains of RCT quality as measured by the Jadad® criteria
(Appendix G, Evidence Tables 35-37). The majority of the studies did not fully comply with
CONSORT"*guidelines or had low study quality scores. Several studies were based on a very
small sample size or relied on a short follow up period. Sample size varied from as little as 16 in
an entire study to 651. Postintervention evaluations ranged from as little as 6 weeks to as many
as 24 months. Although there was sparse data for each target condition within this category of
outcomes, we felt that grading the evidence was important due to the large number f studies. The
overall strength of the body of this evidence was not graded as it was too heterogeneous.

Outcomes

Alzheimer’s disease. This was a 24-week study of 46 mildly impaired patients suspected of
having Alzheimer’s disease receiving stable treatment with cholinesterase inhibitors (ChEIs).
The patients were divided into three groups: 1) those who received three weekly, 20-min
sessions of interactive multimedia Internet-based system (IMIS) in addition to eight hours per
day of an integrated psychostimulation program (IPP); 2) those who received only IPP sessions;
and 3) those who received only ChEI treatment. The primary outcome measure was the
Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-Cog). Secondary outcome measures
were: Mini-Mental State Examination (MMSE), Syndrome Kurztest, Boston Naming Test,
Verbal Fluency, and the Rivermead Behavioral Memory Test story recall subtest. Although both
the IPP and IMIS improved cognition in patients with Alzheimer’s disease, the IMIS program
provided an improvement above and beyond that seen with IPP alone, which lasted for 24
weeks'*’(Appendix G, Evidence Table 37).

Arthritis. To determine the efficacy of an Internet-based Arthritis Self-Management
Program (ASMP), randomized intervention participants were compared with usual care controls
at 6 months and 1 year using repeated-measures analyses of variance. Patients with rheumatoid
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Table 27. Studies of CHI applications impacting miscellaneous clinical outcomes (N=10).

Target Number of Author, year Interventions Primary outcomes measured
condition studies
Alzheimer's 1 Tarraga, 2006™° | IMIS,IPP, Alzheimer’s Disease Assessment
disease ChEls Scale-Cognitive
IPP,ChEls
Arthritis 1 Lorig, 2008™™ Online intervention Health distress
Activity limitation
Self reported global health
Pain
Self efficacy
Asthma 1 Jan, 2007™ Participants Symptom score at nighttime
received asthma Symptom score at daytime
education and with -
interactive asthma Morning PEF
monitoring system Night PEF
Back Pain 1 Buhrman, 2004"™ | Cognitive Behavior CSQ-Catastrophizing
Intervention CSQ-Ability to decrease pain
CSQ-Control over pain
Chronic Adult 1 Katz, Computer reading Porch Index of Communicative
Aphasia 19974 treatment Ability (percentiles): Overall
Porch Index of Communicative
Computer stimulation Ability (percentiles): Verbal
Western Aphasia Battery Aphasia
"Quotient"
Western Aphasia Battery Aphasia
"Repetition"”
COPD 1 Nguyen, 2008""° | Electronic dyspnea self | Score on CRQ subscale for
management program dyspnea with ADLs
Headache 1 Trautman, 2008™" | CBT Frequency
Duration
Intensity
Pain catastrophizing
HIV/AIDS 1 Gustafson, CHESS Active life
19992 Social support
Participation in health care
Obesity 1 Morgan, 2009”" Tailored Web-site Change in body weight at 3 and 6
months
Change in waist circumference at
3 and 6 months
BMI at 3 and 6 months
Systolic blood pressure at 3 and 6
months
Diastolic blood pressure at 3 and
6 months
Resting heart rate at 3 and 6
months
Pain 1 Borckardt, 2007™" | CACIS Cold Pressor Tolerance

IMIS=interactive multi-media Internet-based system; IPP= integrated psychostimulation program; ChEIs = cholinesterase
inhibitors; PEF= peak expiratory flow; CSQ= coping strategies questionnaire; CRQ= chronic respiratory questionnaire; ADL=
activities of daily living; FBS= fasting blood sugar; FBG= fasting blood glucose; TC = total cholesterol; TG= triglycerides; BIT=
behavioral Internet treatment; BMI= body mass index: CHESS= Comprehensive Health Enhancement Support System; CACIS
computer assisted cognitive imagery system
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arthritis, osteoarthritis, or fibromyalgia and Internet and email access (n=855) were randomized
to an intervention (n=433) or usual care control (n=422) group. Measures included six clinical
outcomes: pain, fatigue, activity limitation, health distress, disability, and self-reported global
health. At 1 year, the intervention group significantly improved in four of six clinical outcomes
as compared to baseline: health distress (p<0.001), activity limitation (p < 0.001), self-reported
global health (p<0.004), and pain (p<0.001). The Internet-based ASMP proved effective in
improving clinical outcomes in arthritis patients''* (Appendix G, Evidence Table 37).

Asthma. To assess an Internet-based interactive asthma educational and monitoring program
used in the management of asthmatic children, 164 pediatric patients with persistent asthma were
enrolled and randomized into two study groups for a 12-week controlled trial. The intervention
group had 88 participants who were taught to monitor their peak expiratory flows (PEF) and
asthma symptoms daily on the Internet. Clinical outcomes were assessed by weekly averaged
peak expiratory flow (PEF) values, symptom scores, asthma control tests, and quality of life. At
the end of trial, the intervention group decreased the nighttime symptom score (range: 0=no
asthma symptoms, 1=symptoms occurred several times but do not interfere with daily activities,
2=symptoms interfere with daily activities, 3= symptoms interfere with all activities), (mean
change -0.08, SD 0.33 vs. 0.00, SD 0.20, p<0.028) and daytime symptom score (mean change -
0.07, SD 0.33 vs. 0.01, SD 0.18, p<0.009); improved morning PEF (mean change 241.9 L/min,
SD 81.4 vs. 223.1L/min, SD 55.5, p<0.017) and night PEF (mean change 255.6 L/min, SD 86.7
vs. 232.5 L/min, SD 55.3, p<0.010); improved the rate of having well-controlled asthma (70.4
percent vs. 55.3 percent, p<0.05); and improved quality of life on a 7-point scale (mean 6.5, SD
0.5 vs. 4.3, SD 1.2, p<0.05) when compared with conventional management. The Internet-based
asthma telemonitoring program improved clinical outcomes in pediatric asthma patients'’
(Appendix G, Evidence Table 37).

Back pain. To investigate the effects of an Internet-based CBI with telephone support for
chronic back pain, 56 subjects with chronic back pain were randomly assigned to either an
Internet-based cognitive-behavioral self-help treatment or to a waiting-list control condition. The
study period lasted 8 weeks and consisted of 1 week of self-monitoring prior to the intervention,
6 weeks of intervention, and 1 week of postintervention assessment. Treatment consisted of
education, cognitive skill acquisition, behavioral rehearsal, generalization, and maintenance. The
study showed statistically significant improvements in catastrophizing, control over pain, and
ability to decrease pain. The findings indicated that Internet-based self-help with telephone
support, based on established psychological treatment methods, holds promise as an effective
approach for treating disability in association with pain ''> (Appendix G, Evidence Table 37).

Chronic adult aphasia. To examine the effects of computer-provided reading activities on
language performance in chronic aphasic patients, 55 aphasic adults were assigned randomly to
one of three conditions: computer reading treatment, computer stimulation, or no treatment.
Subjects in the computer groups used a computer 3 hours each week for 26 weeks. Computer
reading treatment software consisted of visual matching and reading comprehension tasks.
Computer simulation software consisted of nonverbal games and cognitive rehabilitation tasks.
Language measures were administered to all subjects at entry and after 3 and 6 months.
Significant improvement over the 26 weeks occurred on five language measures for the
computer reading treatment group, on one language measure for the computer stimulation group,
and on none of the language measures for the no-treatment group. The computer reading
treatment group displayed significantly more improvement on the Porch Index of
Communicative Ability "Overall" and "Verbal" modality percentiles and on the Western Aphasia
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Battery "Quotient" and "Repetition" subtest than the other two groups'*’ (Appendix G, Evidence
Table 37).

COPD. One study tested the efficacy of two 6-month dyspnea self-management programs,
Internet-based (eDSMP) and face-to-face (fDSMP), on dyspnea with activities of daily living
(ADL) in people living with COPD. Fifty participants with moderate to severe COPD who were
current Internet users were randomized to either the eDSMP (n = 26) or fDSMP (n = 24) group.
The content of the two programs was similar, focusing on education, skills training, and ongoing
support for dyspnea self-management, including independent exercise. The only difference was
the mode (Internet/personal digital assistant [PDA] or face-to-face) in which the education
sessions, reinforcement contacts, and peer interactions took place. The primary clinical outcome
was dyspnea with ADL that was measured with the Chronic Respiratory Questionnaire. The
study was stopped early due to multiple technical challenges with the eDSMP, but followup was
completed on all enrolled participants. Analysis of data available from the remaining 39
participants did not show significant differences between intervention and control groups' '
(Appendix G, Evidence Table 37).

Headache. Sixteen participants participated in a study to compare the efficacy of an on-line
cognitive behavioral treatment (CBT) program with an Internet-based psychoeducational '*'
intervention using chat groups (control) on pediatric headache. The main outcome measures
were frequency, duration, intensity, and pain catastrophization. There were no significant
differences in changes between the groups for all of the outcome measures. However, the
frequency of headaches in the CBT group postintervention decreased. Headache duration and
intensity did not change significantly for the CBT group. Pain catastrophizing was reduced
significantly post treatment. At the 6-month followup, the treatment effects had not diminished
(Appendix G, Evidence Table 37).

HIV/AIDS. To test a computerized system (CHESS: Comprehensive Health Enhancement
Support System), which provided HIV-positive patients with information, decision support, and
connections to experts and other patients, 204 HIV-positive patients (90 percent male, 84 percent
White, most having at least some college education, and 65 percent experiencing HIV-related
symptoms) were randomized to an intervention group (CHESS computers in experimental
subjects’ homes for 3 or 6 months) or control group (no intervention). The following quality of
life sub-scores were significantly different between control and intervention groups in 6-month
followup: active life (1.37 vs. 1.66, p<0.034), social support (4.24 vs. 4.47, p<0.017), and
participation in health care (3.64 vs. 4.15, p<0.020)'** (Appendix G, Evidence Table 37).

Pain. This study was designed to compare the effectiveness of a computerized pain
management program over a distraction control. A computer-assisted cognitive/imagery system
(CACIS) was used to assist subjects in pain management.'* The control group used an identical
system as the intervention group; the difference between the two being the control group group
received a prerecorded story about migratory bird patterns with no animation in the visual
presentation. The intervention group heard a male voice framing the experience as unpleasant
instead of painful. An individual’s pain was animated on the screen. Each group was subjected to
an ice water bath for up to 150 seconds, depending on pain tolerance. The intervention group was
able to tolerate the cold for 13 seconds longer than the control group, but this was not a
significant difference (Appendix G, Evidence Table 37).
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Key Question 1le. What evidence exists that consumer health
informatics applications impact economic outcomes?

Summary of the Findings

Three studies evaluated the impact of CHI applications on economic outcomes (Table 28).
These outcomes were examined in the context of 3 health problems including asthma, cancer
(breast, cervical prostate and laryngeal), and obesity. Studies were very heterogeneous in respect
to their target areas of interest and outcomes. They will be discussed individually below.

Table 28. Studies of CHI applications impacting economic outcomes (N=3).

Target Number of Author, year Interventions Primary outcomes measured
condition studies
Asthma 1 Joseph, 2007™ Treatment Cost of program delivery to
developers
Cancer, breast, | 1 Jones, 1999™ General computer Cost of the computer information
cervical information system—Manual extraction of
prostate, and Patient data
laryngeal Tailored computer Cost of the computer information
information system—use of electronic
patient record
Materials cost
Obesity 1 McConnon, Web site (Internet Total costs to user
2007% group) Incremental cost-effectiveness

Strengths and Limitations of the Evidence

Three studies evaluated six domains of CHI impact on economic outcomes. All of the studies
addressing economic outcomes had relatively large sample sizes: greater than 300 for the study
on asthma,'” 152 in the control arm,162 in the intervention arm; greater than 450 in the study on
cancer,”” 162 in the control arm, 143 in the general information arm, and 162 in the tailored
intervention; and more than 100 participants in the study on obesity®' (Appendix G, Evidence
Tables 38-40). The quality of these 3 trials was low to moderately low with studies lacking in
one or more methodological domains of RCT quality as measured by the Jadad criteria *
(Appendix G, Evidence Table 1). The body of evidence was not graded for this sub-question due
to the small number of studies.

General Study Characteristics

The studies that were evaluations of the impact of CHI applications on economic outcomes
generally were tested on an adult population (mean age: 47.4-48.1 years) in the study addressing
obesity,” on a juvenile population in the study on asthma (mean age 15.3 years),'” and not
specified in the study on cancer.” Information regarding gender was only reported in the paper
on asthma where 63 percent of the population was female.'” None of the studies reported on the
race/ethnicity, or socioeconomic status (SES) of study participants. The asthma study'” reported
on smoking status of greater than or equal to 2 cigarettes per day in 5.2 percent of the population,
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and the obesity study®' reported on weight, BMI, quality of life, and physical activity in each of
the study groups (Appendix G, Evidence Tables 38 and 39).

Outcomes

Asthma. The economic measure in the study on asthma was identified as the “cost of
program delivery.” At the end of the study period (12 months), the cost of the referral
coordinator (the only measurable cost of the study) was $6.66 per treatment per student. There
was no cost estimate for the control group '*” (Appendix G. Evidence Table 40).

Cancer: breast, cervical, prostate, and laryngeal. There were three measures of cost in the
study on cancer. The first measure was the actual cost of implementing the computer information
system using manual entry of patient data. The authors found that the cost to manually extract
patient data into a computer information system would cost 9 times as much as the control or a
general information site. The next measure identified the cost of importing the electronic patient
record into the tailored information system. There was no difference found in cost between the
general information system and the tailored system using this method. The final measure of cost
studied was material cost. The control group used paper (books) and the cost per book was
estimated at £7. The cost of the general information system was estimated to be 40 percent of
this, or £2.8 per patient. No information was provided for per user cost of the tailored
information system'> (Appendix G. Evidence Table 40).

Obesity. The obesity study measured total costs and incremental cost effectiveness. The total
cost for the control group was £276.12 compared to the total cost for the Web site intervention
group of £992.40. The authors pointed out that the difference in cost was due to the cost of
developing the Web site. They stated that when this fixed cost was removed, the total costs of the
intervention were lower. However, the actual estimate was not reported. Incremental cost-
effectiveness was calculated for the intervention group, and was reported as £39,248 per quality-
adjusted life-year®' (Appendix G. Evidence Table 40).

Key Question 2: What are the barriers that clinicians,
developers, and consumers and their families or caregivers
encounter that limit implementation of consumer health
informatics applications?

Thirty-one studies were reviewed that addressed the barriers to CHI applications, with a
focus on studies that reported on CHI applications that were individualized to the consumers’ or
caregivers’ needs. Documented barriers to CHI applications were identified, extracted, and
tabulated.

Disease/Problem Domain

The CHI applications focused on a specific disease or problem domain. Two studies
addressed more than one disease (breast cancer — all cancers'**; HIV/AIDS — STDs'*), but the
remaining 20 studies focused on only one disease or problem domain. Diseases included breast
cancer (4), **'*1*® mental health (3),"*"*' physical activity/diet/obesity (4),’*'**">* diabetes
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(3),21551% HIV/AIDS (2),'* prostate cancer (1),"® all cancers (1),"* hypertension (1), >
STDs (1)."* Problem domains included use of a personal health record (3)'°*'%? and review of
systems (1).'%

For the purpose of further analysis, the study focusing on breast cancer and all cancers '**
was collapsed under “all cancers” (leaving three breast cancer related studies) and the study
dealing with HIV/AIDS and STDs'* under HIV/AIDS (leaving no study on STDs) (Appendix
G, Evidence Tables 41-43).

Methodology

The methodology used to identify barriers varied across studies (Tables 29 and 30). There
were four categories including validated survey, nonvalidated survey, qualitative research, and
empirical research. Five studies used more than one methodology. **4>+13%133:160 £ 5 study used
either a validated survey or empirical research, it was collapsed under “Validated survey /
Empirical.” Otherwise, it was assigned ‘“Nonvalidated survey / Qualitative” as the research
methodology (Appendix G, Evidence Tables 41-43).

CHI applications require participation of consumers, their caregivers, clinicians, and
developers. Barriers can apply to any of the participants, and the type and impact of the barrier
may vary significantly between providers, developers, patients, and their caregivers. Thus, an
analysis of the barriers must include those that impede participation of any of the above groups.
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Table 29. The distribution of methodologies for identifying barriers to the use of consumer health
informatics by disease /problem domain.

Methodology Non-validated survey / Validated survey /
Disease Qualitative Empirical Total

All Cancers
Breast Cancer
Diabetes
HIV/AIDS
Hypertension
Mental Health 3

Personal health record 2 1
Physical Activity / Diet /
Obesity

Prostate Cancer

Review of systems
Smoking Cessation
Total 24 7 31
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Table 30. The distribution of methodology by barrier type.

Methodology | Non-validated survey / Validated survey /
Barrier Qualitative Empirical Total

Systems & User Level 6 1 7
Systems level 3 2

User level 15 4 19
Total 24 7 31

Barriers

Barriers were divided between system-level and the individual-level barriers (Table 31):

1. System-level barriers were further divided into technical or health care system issues.
Technical barriers included usability, work flow issues, and data security concerns.
Health care system issues included the reimbursement system and incompatibility
between patient applications and legacy systems in health care institutions.

2. Individual level barriers pertained to either the clinician or the consumer. Clinician
endorsement affects consumer choice, and thus negative attitudes of clinicians may be a
barrier to consumer use. Consumer issues included lack of access to the application (e.g.,
no home Internet access), concerns about privacy, limited literacy and knowledge,
language hurdles, cultural issues, and lack of technologic skills (Appendix G, Evidence
Tables 41-43).
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Table 31. The distribution of barrier levels by disease/problem domain.

Barrier | Both levels  Systemslevel Userlevel | Total
Disease/Problem
Domain
All Cancers 1
Breast Cancer
Diabetes
HIV/AIDS 1
Hypertension
Mental Health
Personal health record 2
Physical Activity/ Diet / Obesity 3
Prostate Cancer
Review of systems 1
Smoking Cessation 2
Total 7 5 19
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System-level barriers.

Technical system-level barriers. Nine studies explored lack of Internet access at home or in
the community and six found this to be a barrier'*"-'>%!>3136.139160 (A ysendix G, Evidence Table
43). One study identified hardware requirements as a systems level barrier.'** and another study
identified mobile device shape/design/configuration as a systems level barrier.'®

Health care system-level barriers. Five studies cited incompatibility with current care as a
barrier' 17713160163 (Appendix G, Evidence Table 43).

Individual-level barriers.

Clinicians. One study noted that the clinic staff feared more work. '°' Of note, the
applications that were included in the literature review were applications that are operated
independently by consumers, so there are no applications that require the physician to interact
directly with the consumer through a CHI application (Appendix G, Evidence Table 43).

Developers. One study cited lack of built-in social support in the CHI application as a barrier.
% One study noted that patients forgot their passwords by the time they had their followup visit.
1 One study cited lack of training and guidance in the use of the application. ' Along the same
lines, one study reported that electronic tools for data entry were a problem for users '**, whereas
another cited the lack of automated data entry as a problem. '>> In one study users complained
about a design that did not allow for back entry of old data.'® Two studies discussed lack of user
customization or making the content more relevant to the consumer and his or her community as
a barrier’>">* (Appendix G, Evidence Table 43). Two studies focused on the “substantial
investment” required for the development and maintenance of CHI resources.’>'®

Consumers and their caregivers. Nineteen studies queried application usability or user-
friendliness and all nineteen found evidence of this barrier’®'#71#%:131-138.160.161.163.167-169 A 5o dix
G, Evidence Table 43).

Eleven studies explored patient knowledge, literacy, and skills to use the CHI application.
Deficits in these areas were found by one study not to be a barrier. '*® The other ten, plus one
study that had not initially considered these barriers in the study design, did find these deficits to
be barriers '*+148:130.ILISGISTINA6 (A nhendix G, Evidence Table 43).

Six studies considered the possibility that users would find the application too time-
consuming and five of these reported this barrier in the results section. '** In the same vein, one
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study cited too many emails to participants as a barrier.'®One study queried consumers about the
acceptability of fees for use of an interactive portal and found that most participants were not
willing to pay any fee for the service.'®®

Five studies sought information about privacy concerns and four reported concerns over
privacy as a barrier in their finding."**'*>">"'! The same four studies queried and found
concerns over the control of information or lack of trust to be barriers'**!'*-'>!1°!(Appendix G,
Evidence Table 43).

Two studies queried for cultural barriers and only one study found evidence of this. '*°
One study found the language of the CHI application to be a barrier. '®!

The expectations of consumers figured prominently in the barriers analysis. The terms
acceptability, usefulness, credibility, expectations, and goals were mentioned often and the lack
thereof was found to indicate barriers in eight studies 2*>-16>167 3614715157 A pyendix G,
Evidence Table 43).

One study of an interactive Web portal did not identify a barrier regarding usefulness, but
found that most participants who had not used the portal expected a number of features to be
useful, but less users of the portal actually rated these features as useful.'®®

Cost was mentioned as a barrier in only one study.'®

Three studies investigated consumer disability, generally grouped as physical or cognitive.
One did find evidence that physical or cognitive impairment resulted in barriers to the use of CHI
applications. '*> One found that not reacting to visual preferences was a barrier. '**

Anxiety over the use of computers, complaints about lack of personal contact with clinicians and
the belief that IT would not be an improvement to current care were mentioned in two studies as
barriers'>'** (Appendix G, Evidence Table 43).

Key Question 3: What knowledge or evidence deficits exist
regarding needed information to support estimates of cost,
benefit, and net value with regard to consumer health
informatics applications?

Upon review of the results of the systematic review presented above, several important
knowledge gaps became evident. In general, the literature was at a very early stage of
development. Many questions have only been evaluated by one study. Thus, confirmatory
studies have generally not been done. In addition, no high quality studies have been conducted
regarding several important questions. Broadly, these questions can be grouped into at least one
of the following four categories: patient-related questions, CHI utilization factors,
technology/hardware/software/platform-related issues, and health-related questions. The major
questions and outstanding issues of concern for each of these sections will be outlined below.

Patient-related Questions

Many questions about CHI applications at the patient level remain. The results of our review
suggested that the literature is relatively silent on the question of whether or not significant
differences in patient preferences, knowledge, attitudes, beliefs, needs, utilization, and potential
benefits exists across gender, age, and race/ethnicity. Intuitively, we suspect some differences
exist, especially as they relate to the senior population compared to the adolescent population.
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However, these differences have not been definitively characterized, and the clinical and public
health implications of these differences are largely unknown. The same could be said for
potential gender- and race or ethnicity-based differences. Early evidence suggests that potentially
significant differences exist that could have important health implications as we move toward a
more technology-saturated society.'”"'”" Beyond these potential demographic differences, the
emerging field of CHI is developing within the context of a societal and even global emergence
of technology-based realities, including Web 2.0/Web 3.0 and ubiquitous computing, which are
enabling an unprecedented level of user-determined interactivity and functionality. The degree
to which this functionality could be harnessed for the health benefit of consumers is largely
unknown. Along these lines, with the predominance of chronic diseases and the burgeoning of
the senior population in this country, there is an increasing reliance on nonprofessional family,
community, and low-skilled caregivers providing ever increasing levels of care to patients. As
such, the target users of CHI applications must increasingly be focused on more than just the
index patient. Our review suggested that the majority (but not all) of the current RCT CHI
literature is focused on the patient as the CHI user. Finally, given the increasing role of family
members, friends, and other caregivers, sociocultural and community factors will likely exert
significant impact on access, usability, desirability, and benefit of CHI applications. Issues
related to trust, security, and confidentiality need to be further explored.

CHI Utilization-related Factors

Given the ubiquity of the Internet, the overwhelming majority of current and developing CHI
applications will likely be reliant at least in part on the Internet. Increasingly this will require that
consumers have broadband access to the Internet to take advantage of the full functionality that
CHI applications potentially have to offer. Despite a rapid increase in both the availability and
access to broadband services among all population groups, age groups, and geographic regions
of the country (eHealth Solutions for Health Care Disparities Gibbons (ed) 2007 Springer Pub),
differential access to broadband Internet access may have significant implications in terms of
health benefits that may be derived from these tools and applications. Of equal concern, while
many in the younger generations become very technically savvy at an early age, many
Americans still have limited health literacy (eHealth Solutions for Health Care Disparities
Gibbons (ed) 2007 Springer Pub). The combination of low technology expertise and low health
literacy may pose insurmountable barriers for some individuals. The ability of these individuals
to use and benefit from CHI applications, even when adequate access exists, should be evaluated.
Taken together then, these CHI utilization factors suggest the need for a more robust evaluation
and explication of the epidemiology of broadband access and technology literacy in the US.

Technology/Hardware/Software/Platform-Related Issues

The results of our review suggest that the majority of currently evaluated CHI tools and
applications are designed for use on personal computers (desktop, laptop) as Web-based
applications. While these technology platforms have certainly not been exhaustively studied,
many more potential platforms exist, including interactive webTV, Video On Demand,
smartphones, and health gaming to name a few. In the domestic literature, the potential of these
platforms has not been evaluated. In addition, it appears that the CHI applications evaluated to
date have been designed primarily by health care practitioners without sufficient training or

93



expertise in critical design areas such as human factors and user-centered design. As such,
currently available tools may not be the best possible tools and may yield disappointing results
despite well-designed evaluation studies. Emerging evidence from the Robert Wood Johnson
Foundation’s Project HealthDesign and other similar projects is suggesting that the CHI tools
and applications and functionality that consumers want and need are not always what health care
practitioners think they need.'’? Furthermore, many health care practitioners and entrepreneurs
are likely ill-equipped to integrate the appropriate data, as suggested above, into the design
process. As a result, important sociocultural and human computer interface design elements may
not get incorporated adequately into emerging CHI applications and therefore may lead to CHI
applications with limited efficacy.

Health-related Factors

Finally, the results of our review suggested that several important health-related questions
remain regarding the potential utility of CHI applications. To date, most CHI applications that
have been evaluated tend to focus on one or more domains of chronic disease management.
While this is very important and clearly needed, insufficient attention has been given to the role
of CHI applications in the acute exacerbation of symptomatology or other urgent and emergent
problems that may occur in home- and community-based settings. While it remains clear that
professional expertise is increasingly needed as the acuity of the problem increases, with the
growing dominance of home- and community-based care and self-management, telephone and/or
ambulance transfer to an emergency room may not represent the most efficient and cost effective
way to access professional health care personnel and services. Along these lines, the role of CHI
applications in primary, secondary, and tertiary prevention needs to be more adequately
explored. Given the prevalence of mental health and psychiatric issues, the value of CHI
applications in the context of mental health, coping, and stress should be evaluated. Finally
sociocultural factors are increasingly important determinants of health care outcomes. The
potential impact on social factors including social isolation and social support and perhaps even
broader social determinants of health need to be evaluated and may prove useful in helping
patients address select health concerns in the home- and community-based setting.

Key Question 4: What critical information regarding the
impact of consumer health informatics applications is
needed in order to give consumers, their families, clinicians,
and developers a clear understanding of the value
proposition particular to them?

The results of the current review suggest that several critical information needs still exist that
must be filled to enable a clear understanding of the value proposition of CHI applications. It is
likely that the knowledge gaps needed to establish a value proposition, while overlapping, are not
identical across all potential stakeholders. We will address this question from 2 perspectives, that
of the clinician or provider and that of the patient, family and caregiver.

94



Clinician and Provider Value Proposition Information Needs

While this review focused on CHI applications that are not dependent on a clinical provider,
they at times may involve providers. It is well known that provider recommendations and
support can be an important motivator for some patients to engage in a certain behavior. It may
be that provider recognition and support of patient use of CHI could play an important role in the
adoption and use of CHI applications by some patients. Because providers are often most
concerned about clinical outcomes and costs, it seems reasonable that questions of the impact of
CHI applications on provider or health care processes, costs, and outcomes as addressed in this
report will need to be more definitively characterized. There is at least one additional critical
knowledge need that is pertinent to providers. It is the potential liability a provider might incur
from a patient using a CHI application. It is not clear at this point that any liability would exist
under current law, particularly for those CHI applications that do not involve a health care
professional. Yet it may be that this question will need some further clarification prior to
widespread endorsement of CHI applications by many health care providers.

Patient, Family, and Caregiver Value Proposition Information Needs

While it is tempting to believe that patients want the exact same thing as their providers and
health care practitioners, we know that this is not always the case. Indeed the growth of the
Internet and its utilization first by consumers and then providers can be very instructive
regarding value proposition needs of consumers.'” This data and experience suggest that
patients and caregivers are, except in the cast of an emergent problem, often most concerned
with well-being issues, health care processes, costs, and then clinical outcomes. Patients most
often cite convenience and anonymity as the primary reasons the Internet has become such a
major source of health information.'” Interestingly, both of these characteristics are largely
lacking from our health care system today. It is likely that the more these elements can be
incorporated into emerging CHI applications, the more likely they will be considered of value by
consumers. Other related factors such as usability, portability, and patient-centered functionality
are likely important characteristics of CHI applications that may help drive utilization. It has
been suggested that the degree to which technology becomes “invisible,” or becomes
incorporated into an individual’s lifestyle rather than creating additional tasks or processes, is the
degree to which these tools will become more powerful. Those technologies that exist and enable
consumers to accomplish tasks (empower) without further complicating individuals lives may
ultimately prove to be the most widely used and valued CHI applications. Finally, by expanding
the list of available platforms from which consumers can utilize CHI tools and applications (TV,
WebTV, satellite, On Demand, health gaming), CHI applications may become more appealing to
a broader consumer base and thus prove valuable to those consumers who could most benefit,
but may not otherwise use a more traditional CHI application.

Research in Progress

Based on a search string developed early in the development of the project (see Appendix C),
a similar search string was developed to search the grey literature for ongoing research (Health
Services Research Projects in Progress database). Our search identified 180 titles that were
reviewed for relevance to our study topic. Four ongoing and continuing research studies were
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identified. The outcomes in these studies may provide additional information about the success
of a consumer-centered approach to health care. All these studies were designed to develop
Internet-based health informatics that in the end will be helpful in improving the quality of care
and creating a more informed consumer. The results of these studies have not been published yet.

One study by Christakis,'”' is an ongoing study to develop an Internet-based patient-centered
asthma management system. A critical feature of the study is to improve the quality of asthma
care delivery by health care providers. The study will gauge the effectiveness of AsthmaNet, a
Web-based asthma patient activation system, which will provide tailored clinical information to
parents as well as give them decision aids to share with their providers.

In another study, which was completed in 2008, Lorig et al'’* evaluated the usefulness of
translating evidenced-based small-group diabetes education on to an Internet platform. The main
aims of the 2-year RCT were to: 1) develop, implement, and evaluate an Internet Diabetes Self-
Management Program (IDSMP) compared with usual care; 2) compare the effects of the IDSMP
with and without email discussion group reinforcement; 3) conduct cost-benefit analysis of the
IDSMP compared with usual care, and the IDSMP with and without reinforcement; and 4)
conduct a process evaluation of the use of the sections of the IDSMP and how usage, changes in
behaviors, changes in self-efficacy, and patient characteristics are associated with intervention
effects (health status and health care utilization) at 6 months and 2 years.

Another completed study completed in 2005, by Col'” was designed to address the issues
involved with menopause. The immediate goal was to develop a technology comprehensive
Menopause Interactive Decision Aid System (MIDAS) that provides personalized feedback
about menopausal symptoms, risks for common conditions, and the effects of different treatment
options on the short- and long-term consequences of menopause. The main hypotheses of this
study are that MIDAS can: 1) lead to better decisions and improve the quality of menopausal
counseling; 2) improve compliance with a chosen menopausal plan; and 3) reduce medical errors
associated with the use of menopausal therapies. The specific aims are to: 1) develop and
optimize the utilization of MIDAS; 2) evaluate the impact of MIDAS on the decisionmaking
process, including decisional conflict, knowledge, risk perception, anxiety, patient-physician
communication, satisfaction with decisionmaking, the quality of menopause counseling, and
medical errors related to menopausal therapy; and 3) evaluate the long-term impact of MIDAS
on outcomes related to menopause.

In another study, which was completed in 2008, Sciamanna,'’® studied the efficacy of a
computer program that creates: 1) patient-specific physical activity self-help reports for
individuals, and 2) patient-specific reports to prompt and guide physician advice. The study was
designed to assess the effects of the computer-generated physical activity reports (patient and
physician) on the patients' physical activity and endurance fitness over a 6-month period as
compared with usual care.
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Chapter 4. Discussion

Summary of Key Findings

We have presented here the results of a systematic review of the literature regarding the
impact of CHI applications. The CHI field is new and still evolving. As such, the literature in this
field is very heterogeneous and challenging to summarize in well-described categories. Our
review identified a total of 162 articles, of which 137 addressed Key Question 1 and 31
addressed Key Question 2. Overall, despite the heterogeneity and limited nature of the literature,
the following themes emerged.

First, while there may be a role for CHI applications to reach consumers at a low cost and
obviate the need for some activities currently performed by humans, it is likely that a more
important role is to enhance the efficacy of interventions currently delivered by humans. Several
studies compared the use of a CHI application with traditional therapy against traditional therapy
alone. Many found that both groups exerted a significant effect on the outcome of interests, yet
the CHI group had even more benefit that traditional therapy alone.

Secondly, in the aggregate, the studies evaluated in this review tended to support the finding
that at least three critical elements are most often found in those CHI applications that exert a
significant impact on health outcomes. These three factors are 1) individual tailoring, 2)
personalization, and 3) behavioral feedback. Personalization involves designing the intervention
to be delivered in a way that makes it specific for a given individual. Tailoring refers to building
an intervention, in part, on specific knowledge of actual characteristics of the individual
receiving the intervention. Finally, behavioral feedback refers to providing consumers with
messages regarding their status, wellbeing, or progression through the intervention. These
messages may come in many different forms. They can be motivational (You did great today!) or
purely data driven (You completed 80 percent of your goal today). Interestingly, it is not clear
from this literature that CHI-derived behavioral feedback is any better than feedback originating
from human practitioners or others. Rather, it appears that the feedback must happen with an
appropriate periodicity, in a format that is appealing and acceptable to the consumer, not just the
provider.

This systematic review found that RCT evaluations to date suggest that CHI applications
may positively impact healthcare processes such as medication adherence among asthmatics.
CHI applications may also positively impact intermediate outcomes across a variety of clinical
conditions and health behaviors, including cancer, diabetes mellitus, mental health disorders,
smoking, diet, and physical activity. CHI applications may not have much impact on
intermediate outcomes among individuals who are obese or suffer with asthma or COPD. The
currently available RCT evidence is more equivocal regarding the impact of CHI applications on
relationship-centered outcomes, while the evidence appears relatively strong in support of the
positive impact of CHI on selected clinical outcomes. (Mental Health) The data are insufficient
to determine the impact of CHI on economic outcomes.

Of note, studies have identified several barriers to utilization of CHI applications. The
barriers include incompatibility with current care practices, professional staff perceptions of
increased workload, poor social support, limited IT knowledge and literacy of consumers,
cultural issues, and concerns about time, privacy, security, and control.

Appendixes and evidence tables cited in this report are available at: http://www.ahrg.gov/clinic/tp/chiapptp.htm.
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While the use of CHI applications offers significant promise and potential, the nascent
literature has important knowledge gaps that currently preclude claims of proven efficacy or
unquestionably support a value proposition for the use of CHI applications. In the final analysis,
the early work cited in this review is encouraging, but clearly more research is needed to
substantiate these early findings and close the identified gaps in knowledge.

Limitations

This review has several important limitations. First our initial search for eligible studies
proved to be challenging because of inconsistent use of terminology in the literature. We
minimized this problem by searching multiple databases and supplementing our search with a
review of selected journals and querying experts. The most important limitation was marked
heterogeneity of interventions, populations and outcomes, making synthesis across studies
difficult, and precluding meta-analysis. Inconsistent definitions and reporting of outcome
measures further limited our ability to synthesize data, as many studies did not report enough
data to support calculation of effect sizes. Another limitation is related to the design of CHI tools
and applications. Because development involves an iterative process, it is sometimes difficult to
synthesize results across studies. Two studies my have evaluated the same CHI tool or
application however the tool itself may have been adapted or otherwise changed during the
period of time after the first study but prior to the second study. Methodologic limitations of
many of the RCTs limit the strength of conclusions. We evaluated the quality of the study using
the criteria proposed by Jadad.” We also graded the strength of the body of the scientific
evidence on each section. For a variety of reasons, the strength of the body of evidence was often
graded as low. Because the distinction between CHI and patient-centered HIT has not been
clearly articulated, it was at times challenging to distinguish between consumer HIT and patient-
centered HIT. Patient centered HIT studies were excluded because they will be addressed in a
separate evidence report. Finally, as indicated in the Research in Progress section of the Results
chapter, several studies of CHI applications have been initiated or completed but not yet
reported. The evidence report may need to be updated when the results of these studies are
available.

Future Research Needs

The results of this review indicate that the scientific evidence base regarding the impact of
CHI applications is at a nascent and evolving state. As such, several future research needs can be
identified. More work needs to be done to confirm the preliminary findings identified in this
review. In many areas, only one study has been done on a given question or issue, precluding
definitive conclusions. Across studies, the reporting of the evaluations is non-uniform, often with
critical features of the evaluation methodology or application details entirely lacking. To
facilitate uniform reporting and improve the quality of the work in this field, consideration
should be given to development of a national CHI applications design and development registry
and CHI applications trials registry with uniform reporting requirements. However, the
developers of these applications come from a wide and diverse array of backgrounds. Some have
significant technical expertise while others do not. Furthermore, these studies are reported in a
variety of journals with editors and editorial boards of widely differing technical expertise and
reporting requirements. Research in this multidisciplinary field would be greatly enhanced by an
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accepted vocabulary, nomenclature, or ontology. Currently there is much confusion and blurring
of the lines between the technical platform upon which the application is built along with the
technical specifications of the CHI application in question with both the goals and functions of
the application and the educational or behavioral content included in the application. While a
strict rendering of the current definitions of these elements allows for little conceptual overlap,
the literature is replete with examples of investigators who describe the technical platform
employed in a CHI application (cell phone) when describing the application, which by itself,
sheds little light, regarding the nature of the CHI application. More work will need to be done to
explicate the role of human factors, socio cultural factors, human computer interface issues,
literacy, and gender.

The findings of this review indicate that most CHI research is being primarily conducted
among white/Caucasian adult patients, and it is not clear how the findings apply to non-white
populations. The importance of this limitation is heightened by the fact that the internet will be
the primary means of the consumer’s ability to use and take advantage of CHI tools. While
technological platforms may vary, most CHI applications will, in one way or another, rely on the
internet to perform its functions. Consumer internet familiarity and utilization trends will have
significant impact on the ability of CHI applications to be successful across all consumer
populations. Recent data suggests the internet and technology experiences of whites may not be
the same as individuals from other racial/ethnic backgrounds. Differential experiences across
racial groups may be associated with differential efficacy of a given CHI application and result
in outcomes that are unexpected or unseen among white consumer groups. The evidence
suggests, for example, that Internet and technology utilization has not yet become as essential or
appealing to African-Americans as to whites. Just 36 percent of African-Americans with Internet
access go online on a typical day compared to 56 percent of whites. Whites and blacks even have
differing attitudes toward the internet with online African-Americans not being as fervent in their
appreciation of the Internet as online whites.*”® African-American Internet users are also
somewhat more likely than whites to have their Internet access come exclusively through their
jobs. Finally, while online privacy has become a significant concern for a majority of Internet
users, African-Americans tend to be less trusting than whites. They are also more concerned
about their online privacy than whites and these heightened privacy concerns are reflected in
what they choose to do online. Online African-Americans are less likely to participate in high-
trust activities like auctions or to give their credit card information to an online vendor. They are
also less likely than white Internet users to trade their personal information for access to a Web
site. ' The CHI and health implications of these findings are unclear.

The problem extends beyond African Americans. Fifty-six percent of Latinos in the U.S. use
the Internet. This compares to 71 percent of non- Hispanic whites and 60 percent of non-
Hispanic blacks who use the internet. 1”® Among Latinos, the information and communications
revolution is not limited to the computer screen. Some Latinos who do not use the internet are
connecting to the communications superhighway via cell phone. Almost 60 percent (59 percent)
of Latino adults have a cell phone and 49 percent of Latino cell phone users send and receive text
messages on their phone.!™

Finally, the issue is not just one of under-utilization or access. Asian-Americans who speak
English are the most wired racial or ethnic group in America. They are also the Internet’s
heaviest and most experienced users. Over 5 million Asian Americans (75 percent) have used the
internet. This compares to 58 percent of whites, 43 percent of African- Americans, and 50
percent of English-speaking Hispanics. 1" Typically Asians spend more time online than other
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racial and ethnic groups. In addition, they engage the internet at a much higher level of intensity
on a typical day than other groups and, as such, the internet represents an extremely important
and fundament component of daily living for Asian-Americans. Overall, Asian-American men
engage in online activities more than Asian-American women.”® Even beyond race and ethnicity
issues that may affect CHI mediated health outcomes; the importance of family, neighborhood,
and environmental determinants of many clinical health outcomes is increasingly realized. We
need to understand how these factors (social determinants) may impact CHI access, utilization,
efficacy, costs, and/or outcomes at the individual level and healthcare disparities at the
population level. The results of this review indicate that the realities and implications of these
differences have not been adequately evaluated in the current scientific literature and much more
formative and experimental work needs to be done to fill these critical knowledge gaps.

The results of this review also indicate that because most of the evaluative research being done is
being conducted among middle aged adult populations, significant opportunities exist for
additional research among other age groups of consumers. It may even be that the impact of CHI
applications may be greater among non middle aged adult consumers because these consumers
may be most likely to adopt CHI applications (children, adolescents, and young adults) and they
may have the most to gain from using effective CHI applications (elderly).

Similarly, the results of this review indicate that most CHI applications evaluated to date are
designed to run on desktop computers. More work will need to be done to understand the role of
other technological platforms including cell phones, PDA’s, TV, satellite, on Demand, Health
Gaming platforms (Wii, XBOX, Gamecube etc). Related to technological platforms used for
CHI applications is the potential role of social networking applications. Very few currently
evaluated CHI applications explored the dynamics and potential utility of using social
networking applications (Skype, Twitter, MySpace, Facebook, You Tube, blogs, Second life,
Yoville and Farmville etc) to support behavior change or improve health outcomes. While it may
be challenging to envision the elderly twittering, use of these applications may open
opportunities to address health problems impacted by trust, social isolation, cognitive stimulation
and low literacy) This type of research may inevitably lead to a broader array of interactivity
among patients and their caregivers with measurable psychological and physiological health
benefits for users and patients. In so doing, CHI applications may accrue greater appeal and
effectiveness among patients because these applications are assisting patients to address real life
issues that in the past may have been unrecognized barriers to achieving optimal health.

Implications

The results of this review have several important implications. In terms of the currently
engaged and activated consumer, CHI applications and tools may in the future provide additional
tools to facilitate efforts to optimize their health status. The rapid growth and development of the
internet combined with the rapid rise in the use of the internet to search for health related
information suggest that individuals are drawn to use convenient and anonymous technologies
for health purposes. If CHI applications and tools become available in a wider array of platforms,
it may become easier to engage more people who are not actively managing their health.
Although CHI tools and applications, as we have defined them, do not require the involvement
of a healthcare provider, it is likely that significant growth in the utilization of CHI tools will
necessitate increasing provider and healthcare system competency with these emerging tools.
Consumers will increasingly want more interactivity and functionality and the ability to work
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interactively with traditionally collected health information at the time and place of their
choosing. Providers and healthcare systems that are seen as not equipped to handle or address
these issues are unlikely to be seen as the highest quality or highest performing providers and
systems.

There are may be important implications for health policy decision makers, such as the
National Coordinator of IT. To the extent that CHI applications help improve healthcare process
and clinical outcomes, they cannot be considered outside the domain of the healthcare system or
direct medical care. Growth in this area may necessitate the development of policy positions
which support diffusion of HIT tools and applications among providers and healthcare systems,
but also facilitate the diffusion of CHI tools and applications among healthcare consumers. In
like fashion many state officials and governments have or are currently considering supporting
regional Health Information Exchanges, state wide Electronic Medical Records systems and
other medical technologies. These state level health leaders may soon need to consider
supporting patient use of CHI tools as one strategy to facilitate health promotion. Yet, as the
results of this review indicate, the current state of the scientific literature is promising, but
largely preliminary and thus not able to provide evidence based guidance regarding cost effective
utilization of scarce public or private resource dollars with respect to CHI.
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Appendix A: List of Acronyms

Acronym Definition

ADAS-Cog Alzheimer’s disease assessment scale-cognitive
AHQ Anxiety hierarchy questionnaire

AHRQ Agency for Healthcare Research and Quality
AMIA American medical informatics association
ANCOVA Analysis of covariance

APHA America public health association

ASMP Arthritis self-management program

ASQ Attributional style questionnaire

BAI Beck Anxiety inventory

BDI Beck Depression inventory

BMI Body mass index

BtB Beating the Blues

CBT Cognitive behavioral theory

CESD Center for Epidemiologic Studies-Depression
CES-D Center for Epidemiologic Studies Depression
CgA Chromogranin A

ChEls Cholinesterase inhibitors

CHESS Comprehensive health enhancement support system
CHI Consumer health informatics

Cl Confidence interval

CoNeg Composite index for positive situations
CoPos Composite index for negative situations
DHEA-S Dehydroepiandosterone sulphate

DSMP Dyspnea self-management programs

DXA Dual-energy x-ray absorptiometry

EPC Evidence-based Practice Center

EPSI Exam problem-solving inventory

FFB Kristal Fat and Fiber Behavior

HDS Health distress scale

IEEE Institute of Electrical and Electronics Engineers
IET Industrial engineering technology

IMIS Interactive multimedia internet-based system
IPP Integrated psychostimulation program

ISI International standards institute

IT Information technology

MeSH Medical subject heading

MMSE Mini-mental state examination

NET Internet-based CBT

NPY Neuropeptide Y

PCS Perceived competence scales

PDA Personal digital assistant

PDF Portable document format

RCT Randomized controlled trial

SB2-BED Student bodies 2-binge eating disorder

SD Standard deviation

SDSCA Summary of Diabetes Self Care Activities
TAI Test anxiety inventory

TEP Technical expert panel

TNFa Tumor necrosis factor a

WHO World Health organization

WSAS Work and Social Adjustment Scale
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Appendix C: Detailed Search Strategies

Database

Terms

Date

Returns

PubMed

((("Medical Informatics Applications"[Mesh] OR "Informatics"[Mesh] OR
"medical informatics"[mh] OR telemedicine[mh] OR informatics[tiab] OR
internet[tiab] OR internetmh] OR "Consumer Health Information"[Mesh]
OR "Support systems"[tiab]) AND (consumer[tiab] OR "Patients"[Mesh]
OR patients[tiab] OR patient[tiab] OR parents[mh] OR parents[tiab] OR
parent[tiab] OR "age groups"[mh] OR Caregivers[mh] OR caregiver[tiab]
OR "care giver"[tiab] OR "persons"[mh] OR persons[tiab] OR
person[tiab] OR people[tiab] OR individual[tiab] OR individuals[tiab])
AND English[lang] AND (“randomized controlled trial"[pt] OR
"randomized controlled trials as topic"[mh] OR "randomized controlled
trial"[tiab] OR "randomised controlled trial"[tiab] OR "controlled trial"[tiab]
OR “clinical trial"[tiab]) NOT (editorial[pt] OR letter[pt] OR comment[pt])
NOT (animal[mh] NOT human[mh]) AND (("1900/01/01"[PDat] :
"2009/06/01"[PDat])))

OR

(("Medical Informatics Applications"[Mesh] OR "Informatics"[Mesh] OR
"medical informatics"[mh] OR telemedicine[mh] OR informatics[tiab] OR
internet[tiab] OR "internet"[MeSH Terms] OR "Consumer Health
Information"[Mesh] OR "Support systems"[tiab]) AND (consumerf[tiab]
OR "Patients"[Mesh] OR patients[tiab] OR patient[tiab] OR
"parents"[MeSH Terms] OR parents[tiab] OR parent[tiab] OR "age
groups"[mh] OR "caregivers"[MeSH Terms] OR caregiver[tiab] OR "care
giver"[tiab] OR "persons"[mh] OR persons[tiab] OR person[tiab] OR
people[tiab] OR individual[tiab] OR individuals[tiab]) AND (Access[tiab]
OR barrier[tiab] OR facilitator[tiab] OR compatibility[tiab] OR
incompatibility[tiab] OR "user-centered"[tiab] OR "user centered"[tiab]
OR "work flow"[tiab] OR workflow[tiab] OR "reimbursement
mechanisms"[mh] OR reimbursement[tiab] OR "attitude to
computers"[mh] OR attitude[tiab] OR "health knowledge, attitudes,
practice"[mh] OR "computer literacy"[mh] OR (computer[tiab] AND
literacy tiab])) AND English[lang] NOT (editorial[pt] OR letter[pt] OR
comment[pt]) NOT ("animals"[MeSH Terms] NOT "humans"[MeSH
Terms]) AND (("1900/01/01"[PDat] : "2009/06/01"[PDat]))) AND
(("1900/01/01"[PDat] : "2009/06/01"[PDat])))

Junelst,
2009

14561

EMBASE

((informatics':ti,ab OR telemedicine:ti,ab OR internet:ti,ab OR ‘consumer
health information':ti,ab) AND (consumer:ti,ab OR 'patients"ti,ab OR
parents:ti,ab OR 'age groups':ti,ab OR caregivers:ti,ab) AND
(‘'randomized controlled trial':ti,ab OR (controlled:ti,ab AND trial:ti,ab) OR
(clinical:ti,ab AND trial:ti,ab))) OR ((‘informatics":ti,ab OR
telemedicine:ti,ab OR internet:ti,ab OR 'consumer health
information':ti,ab) AND (consumer:ti,ab OR 'patients'ti,ab OR
parents:ti,ab OR 'age groups'ti,ab OR caregivers:ti,ab) AND
(access:ti,ab OR barrier:ti,ab OR facilitator:ti,ab OR compatibility:ti,ab
OR incompatibility:ti,ab OR 'user centered'ti,ab OR 'work flow"ti,ab OR
reimbursement:ti,ab OR attitude:ti,ab OR (computer:ti,ab AND
literacy:ti,ab))) AND ([article]/lim OR [editorial)/lim OR [review]/lim) AND
[english])/lim AND [humans]/lim

1421

Cochrane
Library

(("Medical Informatics applications":ti,ab,kw or "Informatics":ti,ab,kw or
(telemedicine):ti,ab,kw or (internet):ti,ab,kw or "Consumer Health
Information":ti,ab,kw or “Support systems”:ti,ab,kw) AND
((consumer):ti,ab,kw or "Patients":ti,ab,kw or (parents):ti,ab,kw or "age
groups":ti,ab,kw or (Caregivers):ti,ab,kw) AND ((randomized controlled
trial):ti,ab,kw or (controlled trial):ti,ab,kw or (clinical trial):ti,ab,kw))

OR

(("Medical Informatics applications":ti,ab,kw or "Informatics":ti,ab,kw or
(telemedicine):ti,ab,kw or (internet):ti,ab,kw or "Consumer Health
Information™:ti,ab,kw or “Support systems”:ti,ab,kw) AND
((consumer):ti,ab,kw or "Patients":ti,ab,kw or (parents):ti,ab,kw or "age
groups":ti,ab,kw or (Caregivers):ti,ab,kw) AND ((Access):ti,ab,kw or

3716

C-1




Appendix C: Detailed Search Strategies

(barrier):ti,ab,kw or (facilitator):ti,ab,kw or (compatibility):ti,ab,kw or
(incompatibility):ti,ab,kw or "user centered":ti,ab,kw or "work
flow":ti,ab,kw or Reimbursement:ti,ab,kw or "attitude to
computers":ti,ab,kw or “computer literacy”:ti,ab,kw))

SCOPUS ((TITLE-ABS-KEY ("Medical Informatics applications") OR TITLE-ABS- 5577
KEY (telemedicine) OR TITLE-ABS-KEY (internet) OR TITLE-ABS-
KEY("Consumer Health Information")) AND (TITLE-ABS-KEY(consumer)
OR TITLE-ABS-KEY("Patients") OR TITLE-ABS-KEY (caregivers)) AND
(TITLE-ABS-KEY ("randomized controlled trial") OR TITLE-ABS-

KEY (“clinical trial”))) OR ((TITLE-ABS-KEY("Medical Informatics
applications") OR TITLE-ABS-KEY (telemedicine) OR TITLE-ABS-

KEY (internet) OR TITLE-ABS-KEY ("Consumer Health Information"))
AND (TITLE-ABS-KEY(consumer) OR TITLE-ABS-KEY("Patients") OR
TITLE-ABS-KEY (caregivers)) AND (TITLE-ABS-KEY (access) OR TITLE-
ABS-KEY (barrier) OR TITLE-ABS-KEY (facilitator) OR TITLE-ABS-
KEY("user centered") OR TITLE-ABS-KEY ("attitude to computers") OR
TITLE-ABS-KEY (“computer literacy”) OR TITLE-ABS-KEY (“health
knowledge, attitudes, practice”))) AND (LIMIT-TO(DOCTYPE, "ar") OR
LIMIT-TO(DOCTYPE, "re") OR LIMIT-TO(DOCTYPE, "rp")) AND (LIMIT-
TO(LANGUAGE, "English™))

CINAHL ((TX "Informatics" or TX telemedicine or TX internet or TX "Consumer 1462
Health Information” or TX “Support systems”) AND (TX consumer or TX
"Patients"” or TX parents or TX "age groups" or TX Caregivers) AND (TX
"randomized controlled trial" or TX “controlled trial” or TX “clinical trial”) )
OR ((TX "Informatics" or TX telemedicine or TX internet or TX
"Consumer Health Information" or TX “Support systems”) AND (TX
consumer or TX "Patients" or TX parents or TX "age groups" or TX
Caregivers) AND (TX Access or TX barrier or TX facilitator or TX
compatibility or TX incompatibility or TX "user centered" or TX "work
flow" or TX Reimbursement or TX Attitude or TX “computer literacy”)
IJNOT ((PT editorial )or (PT letter) or (PT comment))




Appendix D: Grey Literature Detailed Search Strategies

Database

Terms

Health Services Research Projects in Progress

(((informatics OR internet OR consumer health
information) AND (consumer OR patients OR parents
OR caregivers) AND (randomized controlled trial OR
clinical trial)) OR ((informatics OR internet OR
consumer health information) AND (consumer OR
patients OR parents OR caregivers) AND (access OR
barrier OR facilitator OR compatibility OR user
centered)))

IEEE CNF IEEE Conference Proceeding
IET CNF IET Conference Proceeding

((((((informatics or internet or consumer health information)
and (consumer or patients or parents or caregivers) and
(randomized controlled trial or clinical trial)) or ((informatics or
internet or consumer health information) and (consumer or
patients or parents or caregivers) and (access or barrier or
facilitator or compatibility or user centered))))<in>metadata))
<and> (pyr >= 1990 <and> pyr <= 2009)

Proceedings of the American Society for
Information Science and Technology (Wiley
InterScience)

informatics OR “health information” OR “consumer health
information” OR internet

WHO —International Clinical Trials Registry
Platform

informatics applications OR consumer health information OR
internet

American Public Health Association (APHA)
2000-2008

Consumer health information OR health information OR
consumer

OpenSIGLE - System for Information on Grey
Literature in Europe

(((informatics OR internet OR consumer health information)
AND (consumer OR patients OR parents OR caregivers)
AND (randomized controlled trial OR clinical trial)) OR
((informatics OR internet OR consumer health information)
AND (consumer OR patients OR parents OR caregivers)
AND (access OR barrier OR facilitator OR compatibility OR
user centered)))

The New York Academy of Medicine — Grey
Literature

informatics OR "consumer health information" OR "health info
rmation application"
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SRS Form Page 1 of 2

Previewing Only: You cannot submit data from this form % - > E}
Previewing at Level 2

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording
family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902

State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality@

Key Question 1: What evidence exisits |Key Question 2: What are the barriers/facilitators that

that CHI applications impact: clinicians, developers, and consumers and their families or
a. health care processes (e.g., receipt |caregivers encounter that limit implimentation of CHI
of appropriate treatment) applications?

b. intermediate outcomes (e.g., self-
management, knowledge, health
behaviors)

c. relationship-centered outcomes
(e.g., shared decision making,
clinician-patient communication)

d. clinical outcomes (e.g., quality of
life)

e. economic outcomes (e.g., cOst,
access to care)

1. Does the abstract POTENTIALLY apply to Key Question 1 OR Key Question 27?

(@) ves (go to Question 2)

C) No (Go to Question 3 and optionally 4)

C) Unclear or No Abstract available (Go to Question 5)

Clear Selection

2. This abstract POTENTIALLY applies to:
[] Key Question 1 (must be an RCT to apply to KQ1)
Key Question 2 (addresses DIRECT barriers to CHI)

[] Key Question 2 (addresses barriers NOT specific to CHI)

If you have chosen any of the answers to question 2 (reasons for inclusion), SUBMIT. If you believe the abstract should be EXCLUDED, or you are
UNCLEAR/or no abstract is available, please proceed.

3. Reason for Exclusion
D No health informatics application
D Health informatics application does not apply to the consumer

D Health informatics application is for general information only (e.g., general website, message
board, survey, etc.) AND is not tailored to the individual consumer

D Study of a "point of care" device (requires a clinician to use or obtain and is part of the regular
provision of care; e.g., device or telemedicine used at the point of care)

D No original data (letter to the editor, comment, systematic review)

D NOT a randomized controlled trial (this is ONLY an exclusion for KQ1, any article that may apply
to KQ2 should NOT be excluded based on study design)

D Other

[] Non-English (specify language)

==

4. FLAG excluded article:

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=2 05/01/2009



SRS Form Page 2 of 2

(these answers are optional and should only be chosen if one of the above reasons for exclusion have been
identified)

(O Article of interest: use for background information
(O Review of a relevant topic: pull for further evaluation of relevance to this review

(O Other article of intereste: team members may flag personal articles of interest

Clear Selection

If you have chosen any of the answers to question 3 or optionally 4 (reasons for exclusion), SUBMIT. If you are UNCLEAR/or no abstract is
available, please proceed.

5. Relevance to Key question 1 OR 2 is UNCLEAR or no abstract is available.
O Unable to determine eligibility based on the abstract alone: INCLUDE (move to next level for assessment)
O No Abstract: Title may apply to one of the Key Questions: INCLUDE (move to next level for assessment)

O No Abstract: Based on title, journal, and number of pages, this is a letter tot the editor, commentary, or other publication type
that does not contain peer-reviewed data. EXCLUDE

Clear Selection
6. Comments

Enlarge  Shrink

Form took 0.5742188 seconds to render
Form Creation Date: Not available
Form Last Modified: Jan 28 2009 10:43AM

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=2 05/01/2009
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Proviewing Only: You cannot submit dat rom tis form

Previewing at Level 4

Refd: 1, Simon, C. Acheson, L. Buran, C., Gerson, N, Schram, . Lewis. S, and Wiesnr,G., Paiennterest i recoding famil hisoies ofcancer via e Inteme, Genet Med, 10(12), 2008, p895-02
State: Ok, Level: KQ 1. CHI (categorical variables), KQ 1 CH (ontinuous varibles), Jadad - RCT qualiy’

[ Saveia i) [ Submit bata |

GENERAL study and population characteristics

1. Afer fullreview of this artcle, does it apply to, and contain abstractable data to answer either Key Question1, or Key Question 2, or both?
1 ou answer o lease contact Renes (nusabiihmi ed) mmediatey wih he rfl.

[lves Key Queston 1 (go 0 question 2)

[Clves Key Question 2 (go to question 3)

[ZINO-does nio apply o einer key question (contact Renee)

2
If this article apples to Key Question 1 (outcomes), please identify the subquestion it applies to:

[la. Healthcare process outcomes (e.g. diagnosi, reametn, prevetnion)

Ib.

[l Relatonship-centered outcomes (e.9., shared decision makig, commurication)

[Cld. clinical outcomes (e.g., quaity of ife, safety)

[le. Economic outcomes (e.g., cost, access, rembursement)

11, other (speciy) o
3. this article applies to Key Question 2 (barriers), please identify the type or types of barriers it applies to:

rcentric, systems, q
! (e:g. negatwe or lack of access, imied lteracy)
Tother (specy) o
4
Study design
7IRCT (AL KQ 1 aricles MUST be RCTs)
1 Other: define as deniid by study authors) o
Clear Setecton

Study location

THomerresidence

TRemote location (e.g,ibrary, interet cafe); specify o

incian offce

INot specified

Tother: specifey o

‘ear data collection began

<o

vear
I ot specifed
Iouraton

Clear Setecton

Whos the consumer?

T individualinterested n their cwn health care (acd details f necessary)

L]

Non-medical caregiver (acd detais)
& Identify the CHI application type:
Patient iosk
" personal monioring device:
Disease specilc sensor
ineractive consumer website
Disease fisk calcuator
"I personalized healih ik assessment ool
" Electronic medication reminder
ZIother (speciy) o
Clear Setecton
9. Identify the target condition, behavior, or barrier of interest.
(barriers should be listed as free text al teh end of the lst of choices)
[ obesiy

[ smokng

Cancer (breast)

[ oiabetes

hyperension

[ asthma

et heaitn o
[ oepression

[ substance abuse

Tl Atcohol abuse.

Clother specity)

L=~

Clereast (other)

lmenopauseHRT

Toievexerciseipysical actviy NOT abesity

Clrwviaos

Clearrier o

Study participant inclusion/exclusion criteria (as defined in the article):
Exclus

Incusion ot specfed

10. Age (specity) ] ] o

11. Race (specify) o o o

12. Gender (specity) o o o

13, Other (specify) o o

14. Other (specify) [ o

15. Other (specify) o o

16. Other (specify) o ]

17. Other (specity) o o

15, Othr (specify) o ]

19. Othr (specify) o o

20. Other (specity) o o

Speciy ALL OUTCOMES and ALL TIME POINTS measured i s study.

e CATEGORICAL aome being Sued?| e CONTINUOUS outcomes by Geine) e e easured

Describe below [Describe below ey e v ot o e
ves es
No o

o Selcion R
Cat outcome 1 @ | contoucome1 @ | Jimepom 1:aweys detne a3 o
catoutcame 2 O | contoucome2 D | ime poin 2 cetne o
catoucame 3 O | conoucomes D | ime poin2: cetne o
catoucame 4 O | contoucomes D | ime poina: cetne o
catoucame 5 O | conoucomes B | ime poins cetne o
catoucame & O | conoucomes D | ime poin: cetne o
catoutcame 7 O | conoucomer o
catoucame O | conoucomes o
catoucame § O | conoucomes o
Catoucame 10 O | conoucomero o

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=4 05/01/2009
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Define ALL Study Arms.

oetine Nocontol group
26 ARM A (conirol group) > o
27. ARM B (intervention) o Clear
25 ARM C (tervention) > -
25. ARM D (inerveniion) 5 o
Study population
ARM Age [Race/Ethnicity |Annual Income: Education Socioeconomic status Other 1 Other 2 Other 3 Other 4
Snowers o ahov auesons wlpputt tese cets b N, i  th "cthr” catgores at h boto of th | vays iy U, auays Kty ncome range s reporedinh il O mean. meadan, )
ARM A (control group)
O bete O [vean o lRace ot satea [afy— TNt repored [af— oetine o [oetne O | oerne D [oene o
£ Mo cortrol grovp Wedian o e, non-ispanic, o unirs o Less than 8 years, (%) D | cow erme.now) O [ category 1,009 D [ category 1.y D | category 1,041 D [ category 1. n) o
clar Seecon Range o wnite, non-ispari, 4 o income range. n (%) o 812 years,n06) O | st toene). o) O [ category 2,0 D [ category 2. n0) D | category 2,00 D [ category 2.n0) o
o o Black,non-hisparic, n o income range, n 04) o 1216 years, v O | vioh cetne) nse) D [ cotegory 3. %) O [catesory3.n0) O [ cotegory3.00) O [catesory3.n0) o
Black, non-hisparic, % o income range.n (%) o >16 years,n() o category 4 (%) O [catesory 4.n0) O [ cotegorya. ) O [catesory 4.n0) o
Lainoispanic,n o income range. n (%) o vean o Wean O [vean O [vean D [vean o
Lainomispani, % o income range. n (%) o Vegian o Wedian D [ veaian O | vedian D [ veaian o
Asianpacc sander, n o Mean ncome o £y o Y ] | ] o
Astanpacic stander, 4 o Wedian income o
Arcan s e > © o
rcan s e o
omer,n o
omer,% o
omer,n o
omer,% o
/ARM B (intervention)
Aloetme B |wen o lRace ot satea TNotspeciied ot eporied [af— oetine o [oetne O | oerne D [oene o
Gl Slecin Wedian o e, non-ispanic, o unirs o Less than 8 years, (%) D | cow etme. now) O | category 1, n0%) D [ category 1.y D | category 1,041 D [ category 1. n) o
Range o wnite, non-ispari, 4 o income range. n (%) o 812 years,n06) O | st coene). o) O [ category 2,0 D [ category 2. n0) D | category 2,00 D [ category 2.n0) o
o o Black,non-hisparic, n o income range, n 04) o 1216 years, v O | vioh cetne) nse) O [ cotegory 3. ) O [catesory3.n0) O [ cotegory3.00) O [catesory3.n0) o
Black, non-hispari, % o income range. n (%) o >16 years,n() o category 4 (%) O [catesory 4.n0) O [ cotegorya. ) O [ catesory 4.n0) o
Lainoispanic,n o income range. n (%) o vean o Wean O [vean O [vean D [vean o
Lainomispani, % o income range. n (%) o Vegian o Wedian D [ veaian O | vedian D [ veaian o
Asianpacc sander, n o Mean ncome. o £y o Y ] e ] o
Astanpacic stander, 4 o Wedian income o
Arcan s e > © o
rcan s e o
omer,n o
omer, % o
omer,n o
omer,% o
/ARM C (intervention)
Pl et O |wen o lRace ot satea [ p— vt reporea [af— oetine o [oetne O | oerne o [oetne o
Gl Slecin Wedian o e, non-ispanic, o unirs o Less than 8 years, (%) D | cow erme.now) O | category 1, 0091 D [ categor 1.y D | category 1,01 D [ categor 1.y o
Range o wnite, non-ispari, 4 o income range. n (%) o 812 years,n06) O | st e o) O | category 2,00 D [ category 2.n0) O | category 2,0 D [ categor 2.0y o
o o Black,non-hisparic, n o income range, n 04) o 1216 years, v O | vioh cetne). nse) O [ cotegory 3. %) O [catesory3.n0) O [ cotegory3.00) O [catesory3.n0) o
Black, non-hisparic, % o income range. n (%) o >16 years,n() o category 4 (%) O [catesory 4.n0) O [ cotegorya. ) O [catesory 4.n0) o
Lainoispanic,n o income range. n (%) o vean o vean D [vean O [vean D [vean o
Lainoispani, % o income range. n (%) o Vegian o Wedian D [ veaian O | vedian D [ veaian o
Asianpacc sander, n o Mean ncome. o £y o Y ] | ] o
Astanpacic stander, 4 o Wedian income o
Arcan s e > © o
rcan s e o
omer,n o
omer,% o
omer,n o
omer,% o
"ARM D (ntervention)
Aloetme B |wen o lRace ot satea TNotspeciied ot eporied [af— oetine O |oetne O |erne O |oetne o
Gl Slecion Wedian o e, non-ispanic, o unirs o Less than 8 years, (%) O | cow detme). now) O | category 1,090 D | category .y D | category 1,091 D | category 1. ) o
Range o wnite, non-ispari, 4 o income range. n (%) o 812 years,n06) O | st coeine). %) O | category 2,09 D | category 2.n) D | category 2, %) D | category 2.n0) o
o o Black,non-hisparic, n o income range, n 04) o 1216 years, v O | pioh cetne). ns6) O | cotegory 3. %) O [ catesory3.n0) O | cotegory3.00) O [ catesory3.n0) o
Black, non-hisparic, % o income range. n (%) o >16 years,n() o category 4 (%) O [ catesory 4.n0) O | cotegorya. ) O [ catesory 4.n0%) o
Lainoispanic,n o income range. n (%) o vean o vean O [vean O |vean O [vean o
Lainoispani, % o income range. n (%) o Vegian o Wedian D [ vedian O | vedian D [ vedian o
Asianpacc sander, n o Mean ncome. o £y o o | | N o
Asianpacc sander, 4 o Median ncome o
Aercan s e > © o
rcan s e o
omer,n o
omer,% o
omer,n o
omer,% o
w
Comment

Enge stk .
[ Saveta e [ Subrit bata |

Clicka ink below o revien s artcle at tese cther levels.

870 1 Cit comunuous variables)
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Previewing Only: You cannot submit data from this form % -« » []

Previewing at Level 5

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902
State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality

[ Save to finish later ][ Submit Data ]

KEY QUESTION 1
Report CATEGORICAL variables
What evidence exists that consumer health informatics applications impact health care process outcomes, intermediate outcomes, relationship-centered outcomes, clinical outcomes, or
economic outcomes of its users?

Description of all CATEGORICAL outcomes being studied Identify (define) the timepoints where outcomes are measured.
always use time point 1 as the baseline measure
always use time point 4 as the final measure

1. 2.
Cat outcome 1 ["IBaseline

Cat outcome 2 Time point 2: define
Cat outcome 3 Time point 3: define
Cat outcome 4 Time point 4: define

Cat outcome 5

PEEE

[ITime pint 5: define (ALWAYS use this timepoint as the last/main
measure timepoint when abstracting data)

PEFPPQ

Cat outcome 6

CATEGORICAL Outctomes
see answers to question 1

Cat Outcome 1

ARM Total Nin ARM n with outcome % with outcome 95% CI P Comment
ARM A (control)
N N at nat % at 95% CI P at
randomized G. baseline G’ baseline G’ baseline G’ at G’ baseline G’
to this ARM N at time G’ n at time G’ % at time G’ baseline P at time G’
point 2 point 2 point 2 95% CI [:} point 2 Enlarge
N at time n at time % at time attime P at time Shrink
point 3 & point 3 & point 3 B | point 2 point 3 &
N at time nat % at time 95% Cl P at time
point 4 [} timepoint [} point 4 [} S:)It:rg [} point 4 [}
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main [}
measure
ARM B
. N at nat % at 95% ClI P at
Define G’ baseline [} baseline [} baseline G’ at [} baseline [}
N N at time n at time % at time baseline P attime
rand_omized G’ point 2 G’ point 2 G’ point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time G’ n at time G’ % at time G’ at _timg G’ P at time G’ Shrink
point 3 point 3 point 3 point point 3
N at time nat % at time 95% ClI P at time
point 4 G’ timepoint G’ point 4 G’ attime G’ point 4 G’
N at 4 % at point 3 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure attime & | measure
measure point 4
95% CI
at =

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=5 05/18/2009
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final/main
measure
ARM C
. N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at [} baseline [}
N N at time n attime % at time baseline P attime
randomized point 2 [} point 2 [} point 2 G’ 95% CI point 2 [} Enlarge
to this ARM N at time " at time B % at time @ attime & |pattime e Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P attime
point 4 G’ timepoint G’ point 4 G’ ;:)m?g G’ point 4 G’
N at 4 % at , P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [} measure attime [} measure
measure point 4
95% CI
at
final/main G’
measure
ARM D
. N at nat % at 95% CI P at
Define baseline G’ baseline G’ baseline G’ at G’ baseline G’
N N at time n at time % at time baseline P at time
rand_omized point 2 [} point 2 [} point 2 [} 95% CI point 2 [} Enlarge
to this ARM N at time G’ n at time [} % at time G’ attime G’ P at time G’ Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 [} timepoint [} point 4 [} S:)Itlrng [} point 4 [}
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main [}
measure
Cat Outcome 2
ARM Total Nin ARM n with outcome % with outcome 95% ClI Comment
ARM A (control)
N N at nat % at 95% CI P at
randomized baseline G’ baseline G’ baseline G’ at G’ baseline G’
to this ARM N at time n at time % at time baseline P at time
point 2 G’ point 2 G’ point 2 G’ 95% CI [:} point 2 G’ Enlarge
N at time n at time % at time attime P at time Shrink
point 3 & point 3 & point 3 B | point 2 point 3 &
N at time nat % at time 95% Cl P at time
point 4 [} timepoint [} point 4 [} S:)It:rg [} point 4 [}
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main [}
measure
ARM B
X N at nat % at 95% CI P at
Define baseline e g baseline & baseline e at [ | baseline e g
N N at time n at time % at time baseline P at time
randomized point 2 G’ point 2 [} point 2 G’ 95% ClI point 2 G' Enlarge
to this ARM N at ti:;ne [} n at time [} % at ti3me [} ;:);Tg G’ P at ti;ne [} Shrink
point point 3 point point
N at time G’ n at % at time G’ 95% Cl P at time G’
point 4 timepoint G» point 4 attime G’ point 4
N at 4 % at point 3 P at
final/main g final/main @ | 95%Cl final/main g
measure n at [ | measure at time & | measure
final/main point 4
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measure 95% ClI
at
final/main G’
measure
ARM C
X N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
rand_omized point 2 G’ point 2 G’ point 2 G’ 95% ClI point 2 G’ Enlarge
to this ARM N at time G’ n at time G’ % at time G’ attime G’ P at time G’ Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 & timepoint @ | point 4 & ;:)I‘:K‘g & point 4 e 2
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% ClI
at
final/main [}
measure
ARM D
. N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
rand_omized point 2 [} point 2 [} point 2 G’ 95% CI point 2 [} Enlarge
to this ARM N at time " at time B % at time @ attime & |pattime e Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 G’ timepoint G’ point 4 G’ ;:)m?g G’ point 4 G’
N at % at , P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [} measure attime [} measure
measure point 4
95% CI
at
final/main G’
measure
Cat Outcome 3
ARM Total N in ARM n with outcome % with outcome 95% CI Comment
ARM A (control)
N N at nat % at 95% CI P at
randomized baseline [} baseline [} baseline [} at [} baseline [}
to this ARM N at time n at time % at time baseline P at time
point 2 [} point 2 [} point 2 G’ 95% CI point 2 [} Enlarge
N at time " attime B % at time % at time & |pattime % Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P attime
point 4 G’ timepoint G’ point 4 G’ ;:)It:{‘g G’ point 4 G’
N at % at , P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [} measure attime [} measure
measure point 4
95% CI
at
final/main G’
measure
ARM B
1 N at nat % at 95% CI P at
Define . . . .
baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
ranﬁ_omlzed point 2 G’ point 2 G’ point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time " attime (% % at time o g:)f:?g & |pattime o Shrink
point 3 point 3 point 3 point 3
N at time nat % at time 95% Cl P at time
point 4 & timepoint @ | point 4 | a time & point 4 e 2
4 point 3
N at (=8 | %at [ | 95% CI — | Pat (=9

05/18/2009



SRS Form

Page 4 of 7

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=5

final/main nat final/main attime final/main
measure final/main measure point 4 measure
measure 95% ClI
at
final/main G’
measure
ARM C
X N at nat % at 95% CI P at
Define baseline G’ baseline G’ baseline G’ at G’ baseline G’
N N at time n at time % at time baseline P at time
rand_omized point 2 [} point 2 [} point 2 [} 95% ClI point 2 [} Enlarge
to this ARM N at time G’ n at time [} % at time G’ g:)f:?g G’ P at time G’ Shrink
point 3 point 3 point 3 point 3
N at time nat % at time 95% Cl P at time
point 4 & timepoint @ | point 4 & ;:)I‘:K‘g & point 4 e 2
Nat 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% ClI
at
final/main [}
measure
ARM D
. N at nat % at 95% CI P at
Define baseline [} baseline [} baseline G’ at [} baseline [}
N N at time n at time % at time baseline P at time
rand_omized point 2 G’ point 2 [} point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time G’ n at time G’ % at time G’ S:)It'nrpg G’ P at time G’ Shrink
point 3 point 3 point 3 point 3
N at time nat % at time 95% Cl P at time
point 4 G’ timepoint G’ point 4 G’ g:)f:?g G’ point 4 G’
N at % at , P at
final/main G’ nat final/main E} 95% Cl final/main G’
measure final/main [ | measure attime B | measure
measure point 4
95% CI
at
final/main G’
measure
Cat Outcome 4
ARM Total N in ARM n with outcome % with outcome 95% CI Comment
ARM A (control)
N N at nat % at 95% CI P at
randomized baseline [} baseline [} baseline G’ at [} baseline [}
to this ARM N at time n at time % at time baseline P at time
point 2 G’ point 2 [} point 2 G’ 95% Cl G- point 2 G’ Enlarge
N at time n at time % at time attime P at time Shrink
point 3 G’ point 3 G’ point 3 G’ point 2 point 3 G’
N at time nat % at time 95% Cl P at time
point 4 G’ timepoint G’ point 4 G’ g:)f:?g G’ point 4 G’
N at % at , P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main G’
measure
ARM B
" N at nat % at 95% CI P at
Define baseline G’ baseline G’ baseline G’ at G’ baseline G’
N N at time n at time % at time baseline P at time
:a':ﬁ_‘)“x;e’\;‘ point 2 & point 2 & point 2 e 95% ClI point 2 e 2 Enlarge
o this N at time " attime B % at time o at time & |pattime % Shrink
point 3 point 3 point 3 point 2 point 3
95% CI
N at time G’ nat [ | % attime G’ at time G’ P at time G’
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point 4 timepoint point 4 point 3 point 4
4
N at nat % at 95% CI P at
final/main G- final/main G, final/main G’ attime final/main G-
measure measure measure point 4 measure
95% ClI
at
final/main
measure
ARM C
. N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
randomized point 2 G’ point 2 [} point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time " at time o % at time @ attime & |pattime o Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P attime
point 4 G’ timepoint G’ point 4 G’ ;:)m?g G’ point 4 G’
N at 4 % at , P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [} measure attime G’ measure
measure point 4
95% CI
at
final/main G’
measure
ARM D
. N at nat % at 95% CI P at
Define baseline G’ baseline G’ baseline G’ at G’ baseline G’
N N at time n at time % at time baseline P at time
rand_omized point 2 [} point 2 [} point 2 [} 95% ClI point 2 [} Enlarge
to this ARM N at time G’ n at time [} % at time G’ attime G’ P at time G’ Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 [} timepoint [} point 4 [} S:)It:rg [} point 4 [}
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main [}
measure
Cat Outcome 5
ARM Total Nin ARM n with outcome % with outcome 95% CI Comment
ARM A (control)
N N at nat % at 95% CI P at
randomized baseline G’ baseline G’ baseline G’ at G’ baseline G’
to this ARM N at time n at time % at time baseline P at time
point 2 G’ point 2 G’ point 2 G’ 95% CI [:} point 2 G’ Enlarge
N at time n at time % at time attime P at time Shrink
point 3 & point 3 & point 3 B | point 2 point 3 &
N at time nat % at time 95% Cl P at time
point 4 & timepoint [ | point 4 & ;:)I‘:K‘g & point 4 e 2
N at 4 % at 5 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% ClI
at
final/main [}
measure
ARM B
' N at nat % at 95% CI P at
Defi . . . "
eline baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
{ar:ﬁanZRel\;lj point 2 e g point 2 v 3 point 2 e 3 95% CI point 2 e g Enlarge
o this N at time L | nattime . | % attime . | attime 3 P at time r | Shrink
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point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% CI P attime
point 4 G’ timepoint G’ point 4 G’ at _time G’ point 4 G’
N at % at point 3 P at
final/main G- nat final/main G’ 95% CI final/main G-
measure final/main [} measure at time measure
measure point 4
95% CI
at
final/main
measure
ARM C
X N at nat % at 95% CI P at
Define baseline [} baseline [} baseline G’ at [} baseline [}
N N at time n attime % at time baseline P at time
rand_omized point 2 G’ point 2 G’ point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time G’ n at time G’ % at time G’ attime G’ P attime G’ Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 G’ timepoint [} point 4 G’ ;L;Tg G’ point 4 G’
N at 4 % at P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
. e
final/main
measure
ARM D
. N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at [} baseline [}
N N at time n at time % at time baseline P at time
rand_ornized point 2 [} point 2 [} point 2 [} 95% CI point 2 [} Enlarge
to this ARM N at time " at time o % at time ¢ S:)It:rg & |pattime o Shrink
point 3 point 3 point 3 point 3
i i 95% CI i
N at time nat % at time ’ P at time
point 4 G’ timepoint G’ point 4 G’ attime G’ point 4 G’
N at 4 % at po:)nt 3 P at
final/main G- nat final/main G’ 95% Cl final/main G-
measure final/main [ | measure at time B | measure
measure point 4
95% ClI
at [}
final/main
measure
Cat Outcome 6
ARM Total N in ARM n with outcome % with outcome 95% CI Comment
ARM A (control)
N N at nat % at 95% ClI P at
randomized baseline [} baseline [} baseline [} at [} baseline [}
to this ARM N at time [} n at time [} % at time [} baseline P at time [}
point 2 point 2 point 2 95% ClI point 2 Enlarge
N at time [} n at time [} % at time [} attime [} P at time [} Shrink
point 3 point 3 point 3 point 2 point 3
i i 95% CI i
N at time nat % at time ’ P at time
point 4 E} timepoint G’ point 4 E} ;‘:)m{‘g G’ point 4 E}
N at 4 % at P at
final/main G- nat final/main G’ 95% CI final/main G-
measure final/main G’ measure attime G’ measure
measure point 4
95% CI
fr = 2
final/main
measure
ARM B
) N at nat % at 95% CI P at
Define baseline [} baseline [} baseline [} at 5 [} baseline [}
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N [} N at time [} n at time [} % at time [} baseline P attime [}
randomized point 2 point 2 point 2 point 2
to this ARM N at time ¢ n at time B % at time B 95% CI P at time ¢
point 3 point 3 point 3 St)ltlrng G’ point 3 Enlarge
N at time nat % at time P attime Shrink
point 4 G’ timepoint G’ point 4 G’ 2{5;4;“2' G’ point 4 G’
N at % at point 3 P at
final/main G- nat final/main G’ final/main G-
measure final/main [ | measure 95% CI measure
measure at _"Ti [}
poin
95% CI
at
final/main G’
measure
ARM C
. N at nat % at 95% CI P at
Define [} baseline G’ baseline G’ baseline G’ at G’ baseline G’
N N at time n at time % at time baseline P at time
rand_omized [} point 2 [} point 2 [} point 2 [} 95% Cl point 2 [} Enlarge
to this ARM N at time [} n at time [} % at time [} attime [} P at time [} Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P at time
point 4 [} timepoint [} point 4 G’ S:)Itlrng [} point 4 [}
Nat 4 % at N P at
final/main G- nat final/main G’ 95% CI final/main G-
measure final/main [ | measure attime B | measure
measure point 4
95% CI
at
final/main G’
measure
ARM D
X N at nat % at 95% CI P at
Define [} baseline [} baseline [} baseline G’ at [} baseline [}
N N at time n at time % at time baseline P at time
rand_omized G’ point 2 G’ point 2 G’ point 2 G’ 95% CI point 2 G’ Enlarge
to this ARM N at time G’ n at time G’ % at time G’ attime G’ P attime G’ Shrink
point 3 point 3 point 3 point 2 point 3
N at time nat % at time 95% Cl P attime
point 4 G’ timepoint G’ point 4 G’ attime G’ point 4 G’
N at % at poLnt 8 P at
final/main [} nat final/main [} 95% Cl final/main [}
measure final/main [ | measure at time B | measure
measure point 4
95% CI
at
final/main [}
measure
171.
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Enlarge  Shrink
[ Save to finish later ][ Submit Data ]

Click a link below to review this article at these other levels.
4. GENERAL study and population characteristics

6. KQ 1 CHI (continuous variables)

7.KQ 2 CHI barriers

8. Jadad -- RCT quality
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Previewing at Level 6

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902
State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality

[savetofinishiater | [ Submit Data |

KEY QUESTION 1
Report CONTINUOUS variables

What evidence exists that consumer health informatics applications impact health care process outcomes, intermediate outcomes, relationship-centered outcomes, clinical outcomes, or economic outcomes of its users?

Page 1 of 18

a1r

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

Description of all CONTINUOUS outcomes being studied |Identify (define) the timepoints where outcomes are measured.
always use time point 1 as the baseline measure
always use time point 4 as the final measure
1 2.
Cont outcome 1 =2 [“ITime point: baseline
Cont outcome 2 2 Time point 2: define =3
Cont outcome 3 2 Time point 3: define =3
Cont outcome 4 2 Time point 4: define =3
Time point: final/main
Cont outcome 5 2 B =3
Cont outcome 6 2
Cont outcome 7 2
Cont outcome 8 G
CONTINUOUS Outctome 1 (see answers to question 2)
ARM Total N in ARM nin ARM with outcome Units Value Mean, Median, Range, SD RR or OR (specifiy) Significance Comment
ARM A (control)
N randomized Nat 1 at baseline Units value at mean at RR or OR significance at
to this Arm B | baseline =4 g (define) baseline B | Baseline =2 (specify) at 3 | baseline =2
N at time nattime value at time median at baseline significance at
point 2 B | point2 24 point 2 B | baselne B |rroror o time point 2 e g Enlarge
N at time o n at time e value at time o | renge at o (specify) at time significance at Shrink
; 2 i e 2
point 3 point 3 point 3 baseline point time point 3
N at time nattime value at time sbat RR or OR significance at
point 4 [} point 4 [} point 4 G’ baseline [} (spe[cgy) attime G’ nngqe point 4 [}
oin
N at nat value at mean at time p significance at
final/main @ | finalimain e final/main 2 | point 2 B |Rroror final.main e
measure measure measure median at (specify) at time B | measure
me point 2 G- |pons
RR or OR
range at time O | pecity) at o
point 2 final/main
SD at time measure
point 2 o
mean at time
point 3 =2
median at
time point 3 [}
range at time
pom 3 o
SD at time
pot s &
mean at time
pont 4 =4
median at
ime point 4 e
range at time
poim 4 &
SD at time
poin 4 =4
mean at
final/main =3
measure
median at
final/main =3
measure
range at
final/main =3
measure
SD at
final/main =3
measure
ARM B
N at Units value at mean at RR or OR significance at
Defi n at baseline ' !
etine B | Daseine 4 T | (etine) baseline B | Dacoline B | (pocity) at baseline g
basel
N randomized N at time nat time value at time median at aseline significance at
to this Arm o point 2 =4 point 2 o point 2 =2 baseline =4 RR or OR o time point 2 =2 Enlarge
N at time nattime value at time range at (specify) at time significance at Shrink
point 3 B | point3 e point 3 e3 baseline B | point 2 time point 3 =2
N at time n at time value at time SD at RR or OR significance at
point 4 [} point 4 [} point 4 G’ baseline [} (specify) at time G’ time point 4 [}
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N at
final/main
measure

nat
final/main
measure

value at
final/main
measure

mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

significance at
final.main

G, measure

Page 2 of 18

ARM C
Define

N randomized
to this Arm

Nat
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CR-RERNC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

CRR-R N

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

P PEER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P 9 @ P OPEPUUPPPORIerEYS 8 ¥ @ f RPUPRYReeeee

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

P 9 @ 9 @

Enlarge
Shrink

CRCEERENC

ARM D
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at

PeeeQ

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat

PPV EW

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4

value at

PePeRE

mean at
baseline

median at
baseline

range at
baseline

SD at
baseline

mean at time

PeeRQ

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

significance at
baseline
significance at
time point 2

significance at
time point 3

significance at
¢ |time point

@

significance at

Enlarge
Shrink

Peeee
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final/main
measure

final/main
measure

final/main
measure

point 2

median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P O OPRERRRYRRE

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

final.main
measure

Page 3 of 18

39. Comments , outcome 1

Enlarge  Shrink

CONTINUOUS Outctome 2 (see answers to question 2)

ARM

Total Nin ARM

nin ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

B

Nat
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CR-RERNC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

CR-RERER

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

P PEER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P 9 P P ORI UPORRRIRReR

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 9 9 @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCEERENC
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ARM B
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
N at
final/main
measure

RN

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P e9Re

Units
(define)

value at
baseline

value at time
point 2
value at time
point 3
value at time

point 4

value at
final/main
measure

CRCR-RENC

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

RRor OR
(specify) at
baseline

RRor OR
(speci(y) attime

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 99 @ 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Page 4 of 18

Enlarge
Shrink

RN

ARM C
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
Nat
final/main
measure

CIC-RERERC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

RN

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P P OPEPUUPROPOReOEYS ¥ ¥ @ @ PP PUeReeeeeeee

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 9 @ @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRERERCY

ARM D

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

]

05/18/2009



SRS Form

Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

P eee

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

CRCRERE

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

P e

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD attime
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P 9 ¢ P PP UURPReReRQ

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P @ 9 e 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Page 5 of 18

Enlarge
Shrink

P eee

76. Comments , outcome 2

Enlarge  Shrink

CONTINUOUS Outctome 3 (see answers to question 2)

ARM

Total Nin ARM

nin ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

=3

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
N at
final/main
measure

CRC-R-R=

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCREREN-

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure

median at

P P PRIV PPRReReRE

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 9 @ 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

RN

05/18/2009



SRS Form

final/main
measure
range at
final/main
measure
spat

final/main
measure

Page 6 of 18

ARM B
Define

N randomized
to this Arm

P e

N at
baseline
N at time
point 2
N at time
point 3
N at time
point 4
at
final/main
measure

CI-RERR

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at

final/main
measure

CRCRERER-

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point

SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P 9 @ O OPREPUUYPPOReRee (@ @

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point

RRor OR
(specify) at
final/main
measure

P @ 9 @9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CIR-RERER-

ARM C
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

P e

N at
baseline
N at time
point 2
N at time
point 3
N at time
point 4
at
final/main
measure

CRC-REREN-

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at

final/main
measure

CRCREREN-

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure

median at
final/main

P P PP PPROReRRREQ

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 ©

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

RN

05/18/2009



SRS Form

measure
range at
final/main
measure
SD at

final/main
measure

Page 7 of 18

ARM D
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
Nat
final/main
measure

CRCR-RENC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P eYRE

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCR-REN

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P @ P OPEPUURPPPReREYR 8 @

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 99 @9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

RN

113. Comments , outcome 3

Enlarge  Shrink

CONTINUOUS Outctome 4 (see answers to question 2)

ARM

Total N in ARM

n in ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

=3

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CI-R=RER

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P PEPE

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4

PPPPRLRIIRIPL @

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P @ 9 8 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CIC-R-RERC

05/18/2009



SRS Form

range at time
point 4
SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure
SD at
final/main
measure

Page 8 of 18

ARM B
Define

N randomized
to this Arm

N at
baseline
N at time
point 2
N at time
point 3
N at time
point 4
at
final/main
measure

CRCREREN-

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

IR

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at

final/main
measure

CRCRERER-

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P @ S OCPPUPEPPOeREeeY (9 9 @ @ ¢

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRERER-

ARM C
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
N at
final/main
measure

CRC-R-RNC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline

value at time
point 2
value at time
point 3
value at time

point 4

value at
final/main
measure

CRCR-REN

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4

range at time

PRI VPReReQQ

RRor OR
(specify) at
baseline

RRor OR
(speci(y) attime

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 ©

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRC-R-RENC

05/18/2009



SRS Form

point 4

SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure
SD at
final/main
measure

P 9 9 @9

Page 9 of 18

ARM D
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
N at
final/main
measure

RN

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

CRCR-RCR]

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

IR

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD attime
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P 9 ¢ P PCREPUUPPPReRRQY

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 8 § @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

RN

150. Comments , outcome 4

Enlarge  Shrink

CONTINUOUS Outctome 5 (see answers to question 2)

ARM

Total Nin ARM

nin ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

=3

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CRC-R-RENC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P IEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

P EEER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3

median at

PRI IPQ

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 ©

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCR-RENC

05/18/2009



SRS Form

time point 3
range at time
point 3

SD at time
point 3
mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure
SD at
final/main
measure

Page 10 of 18

ARM B
Define

N randomized
to this Arm

=

N at
baseline
N at time
point 2
N at time
point 3
N at time
point 4
at
final/main
measure

CRC-EERERC

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PERe

Units
(define)

value at
baseline

value at time
point 2
value at time
point 3
value at time
point 4
value at

final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4
mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P P OPPCUUPRPPOReREYS 8 ¥ @ @ QR QY

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(speci(y) attime

RRor OR
(specify) at
final/main
measure

P 9 9 @ @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRERERC

ARM C
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

CR=)

N at
baseline
N at time
point 2
N at time
point 3
N at time
point 4
at
final/main
measure

CIRC-RER-NC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P PERE

Units
(define)

value at
baseline

value at time
point 2
value at time
point 3
value at time
point 4

value at
final/main
measure

CRCREREN

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3

median at

PP PRERR QY

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point

RRor OR
(specify) at
final/main
measure

P 9 8 9 @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRCR-NC

05/18/2009



SRS Form

time point 3

range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

Page 11 of 18

ARM D
Define

N randomized
to this Arm

=

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
Nat
final/main
measure

CRC-EERERC

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PERe

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P P OPPCUUPRPPOReREYS 8 ¥ @ @ QR QY

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 9 @ @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRERERC

187. Comments , outcome 5

Enlarge  Shrink

CONTINUOUS Outctome 6 (see answers to question 2)

ARM

Total Nin ARM

n in ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

=3

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at

PeeQQ

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main

PP ER

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3

value at time
point 4

value at

PeeeW

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline

mean at time

PPLQQ

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR

e 9

]

significance at
baseline

significance at
time point 2

significance at
time point 3

significance at
time point 4

significance at

Enlarge
Shrink

PPeeQQ

05/18/2009
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final/main
measure

measure

final/main
measure

point 2

median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

final.main
measure

Page 12 of 18

ARM B
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CRC-R-RN

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCR-REN

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P COOPPUVEPOOEReUeE 9 ¥ @ f PP YROeReg

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 ©

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRC-R-RENC

ARM C
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at

POLEE

n at baseline
nat time
point 2

n attime
point 3

nat time
point 4

nat
final/main

P eLEQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4

value at

R

mean at
baseline
median at
baseline
range at
baseline
SD at
baseline

mean at time

CRCRREg

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time

RR or OR

P 9

]

significance at
baseline

significance at
time point 2

significance at
time point 3
significance at
time point 4

significance at

Enlarge
Shrink

P PO E
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final/main
measure

measure

final/main
measure

point 2

median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

final.main
measure

Page 13 of 18

ARM D
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CRC-R-RN

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCR-REN

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P COOPPUVEPOOEReUeE 9 ¥ @ f PP YROeReg

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 ©

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRC-R-RENC

224, Comments , outcome 6

Enlarge  Shrink

CONTINUOUS Outctome 7 (see answers to question 2)

[ ARM

nin ARM with outcome

Mean, Median, Range, SD

RR or OR (specifiy)

Significance |Commen!|

\
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ARM A (control)
N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
N at
final/main
measure

RN

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

P e9Re

Units
(define)

value at
baseline

value at time
point 2
value at time
point 3
value at time

point 4

value at
final/main
measure

CRCR-RENC

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

RRor OR
(specify) at
baseline

RRor OR
(speci(y) attime

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 99 @ 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Page 14 of 18

Enlarge
Shrink

RN

ARM B
Define

N randomized
to this Arm

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4
Nat
final/main
measure

CIC-RERERC

n at baseline

nattime
point 2
nattime
point 3
nattime
point 4
nat
final/main
measure

RN

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD attime
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

P P P P OPEPUUPROPOReOEYS ¥ ¥ @ @ PP PUeReeeeeeee

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P 9 9 @ @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CRCRERERCY

ARM C

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6
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range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

Define N at n at baseline Units value at mean at RR or OR significance at
! baseline ! (define) baseline baseline (specify) at @ | baseline
N randomized N at time n at time value at time median at baseline significance at
to this Arm o point 2 B | point2 g point 2 e3 baseline =2 RR or OR time point 2 & Enlarge
N at ime o nat lt"aﬂe B value at time B |renee at o (SEE‘ng) attime =] significance at o Shrink
point 3 point point 3 baseline point time point 3
N at time & nattime 3 value at time [ SD at & RROrOR significance at [
point 4 point 4 point 4 baseline (specify) at time B | me point 4
. oint 3 o
at nat value at mean at time o p significance at
final/main @ | finalimain e final/main @ | point 2 RR or OR final.main =3
measure measure measure P at (specity) at tme B | measure
oini
time point 2 [} gR oR
or
range at time (specify) at
point 2 4 finalimain g
SD at time measure
poin 2 &
mean at time
pont 3 =4
median at
time point 3 24
range at time
paint 3 &
SD at time
point 3 =4
mean at time
point 4 g
median at
time point 4 [}
range at time
paint &
SD attime
point 4 g
mean at
final/main &
measure
median at
final/main =3
measure
range at
final/main =3
measure
SD at
final/main =3
measure
ARM D
Nat 1 Units value at mean at RRor OR significance at
n at baseline
aseline ! B |(geine baseline B | Daceline B | (pesity at baseline g
Define [ = 2 vt =3 o
N randomized N at time n at ime value at time median at baseline significance at
to this Arm B point 2 e point 2 e point 2 e3 baseline =2 RR or OR time point 2 & Enlarge
N at time & nat :"3"9 B value at time [ range at o {jsopslcgw attime =] significance at o Shrink
point 3 poin point 3 baseline . time point 3
N at time o nat time B value at time B sD at o RROrOR significance at o
point 4 point 4 point 4 baseline (specify) at time B | me point 4
. oint 3 o
at nat value at mean at time =% p significance at
final/main @ | final/imain e 4 final/main @ | point 2 RROFOR final.main [ 3
measure measure measure median at (SEE‘CZY) attime B | measure
oini
time poim 2 G |pone
or
range at time (specify) at
point 2 e final/main &
SD at time measure
point 2 [}
mean at time
point'3 &
median at
me point 3 &
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Enlarge  Shrink

CONTINUOUS Outctome 8 (see answers to question 2)

Page 16 of 18

ARM

Total Nin ARM

n in ARM with outcome

Units

Value

Mean, Median, Range, SD

RR or OR (specifiy)

Significance

Comment

ARM A (control)
N randomized
to this Arm

=3

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

RN

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRCRERER

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure
median at
final/main
measure
range at
final/main
measure

SD at
final/main
measure

I == R R e - = S S e =l =R

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

P @ 9 8 9

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CIR-RERERC

ARM B
Define

N randomized
to this Arm

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

N at
baseline
N at time
point 2

N at time
point 3

N at time
point 4

N at
final/main
measure

CI-REREN

n at baseline
nattime
point 2
nattime
point 3
nattime
point 4

nat
final/main
measure

P PEPQ

Units
(define)

value at
baseline
value at time
point 2
value at time
point 3
value at time
point 4
value at
final/main
measure

CRC-REREN-

mean at
baseline
median at
baseline
range at
baseline

SD at
baseline
mean at time
point 2
median at
time point 2
range at time
point 2

SD at time
point 2

mean at time
point 3
median at
time point 3
range at time
point 3

SD attime
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure

median at

CR Rl N el = -l = Y

RRor OR
(specify) at
baseline

RRor OR
(specify) at time
point 2

RRor OR
(specify) at time
point 3

RRor OR
(specify) at time
point 4

RRor OR
(specify) at
final/main
measure

¥ 9 9 9 @

significance at
baseline
significance at
time point 2
significance at
time point 3
significance at
time point 4
significance at
final.main
measure

Enlarge
Shrink

CIR-REREN-
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http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=6

mean at time
point 3
median at
time point 3
range at time
point 3

SD at time
point 3

mean at time
point 4
median at
time point 4
range at time
point 4

SD at time
point 4

mean at
final/main
measure

median at
final/main

P P PP PPPOeReReReR

final/main
measure
range at
final/main [}
measure
SD at
final/main =3
measure
ARM C
N at Units value at mean at RR or OR significance at
n at baseline 9
Define baseline =2 o (define) baseline e3 baseline =2 (specify) at [ | baseline e
N randomized N at time n at ime value at time median at baseline significance at
to this Arm point 2 2 point 2 o point 2 & baseline 2 RR or OR e time point 2 g Enlarge
N at time nattime value at time range at (specify) at time significance at Shrink
point 3 B | point3 e g point 3 =2 baseline B | point2 time point 3 =2
N at time nat time value at time SD at RR or OR significance at
point 4 =2 point 4 o point 4 & baseline =2 (?slc';w attime =3 tilge point 4 &
i
N at nat value at mean at time o p significance at
final/main B | finalimain e d final/main @ | point 2 RR or OR final.main =3
measure measure measure median at o Lsop:lcgy) attime B | measure
i
time point 2
N RRor OR
range at time O | Gpecity) at
point 2 final/main e g
SD at time measure
poin 2 =4
mean at time
point’s 24
median at
time point 3 [}
range at time
point 3 &
SD attime
point 3 24
mean at time
point 4 [}
median at
time point 4 &
range at time
paint 4 &
SD at time
point 4 [}
mean at
final/main =3
measure
median at
final/main =3
measure
range at
final/main [}
measure
SD at
final/main [}
measure
ARM D
N at Units value at RR or OR significance at
n at baseline mean at 9
Define baseline =2 e (define) baseline e3 baseline (specify) at [ | baseline e
N randomized N at time nat time value at time median at baseline significance at
to this Arm point 2 B | point2 24 point 2 & baseline RR or OR time point 2 e g "
R o oR o Enlarge
N at time nattime value at time range at (specify) at time significance at Shrink
point 3 @ | point3 g point 3 B |jange point 2 fme point 3 =4
N at time n at time value at time RR or OR significance at
point 4 O | points E4 point 4 e g §;§ﬁne (specify) at time @ |ime point 4 e
at nat value at mean at time significance at
final/main @ | final/imain e g final/main 2 | point 2 RRor OR final.main [e3
measure measure measure median at (SPES:Y) attime B | measure
oin
time point 2 gR orOR
range at time (specify) at
point 2 final/main 2
SD attime measure
point 2
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measure
range at
final/main
measure
Spat

final/main
measure
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298. Comments , outcome 8

Enlarge  Shrink

Save to finish later Submit Data

Click a link below to review this article at these other levels.
4. GENERAL study and population characteristics

5. KQ 1 CHI (categorical variables’

7.KQ 2 CHI barriers

8. Jad T quality
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Previewing Only: You cannot submit data from this form

Previewing at Level 7

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902

State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality

| Save to finish later || Submit Data I

KEY QUESTION 2

What are the barriers that clinicians, developers, and consumers and their families or caregivers encounter that limit implementation of consumer health informatics applications?

1. This study provides evidence for:

[TExistence of user-level barriers
[ TExistence of systems-level barriers

[T Existence of other barriers (define)

o

Page 1 of 2

G4rQ

User-level barrier: poor access to internet from home or community, lack of knowledge, poor literacy, culture, language, and other things which are not amenable to systems level solutions.
Systems-level barrier: design is not user-centered, poor workflow, incompatible with existing healthcare information management systems, no reimbursement for other actors, poor accessibility for
patients.
Condition of interest Barriers considered by authors (as described [Barriers reported by authors as important How were the barriers data collected? [Results
in the purpose or methods) (these may differ from previous column) (free
text
field)
[ Alcohol abuse ] Application usability |_|Application usability ] Empirical
Masth (user friendliness) (user friendliness) based on trial data [}
sthma e.g., logins, #
[care giver [3, [care giver E:or%pletged Enlarge
["IBreast cancer preferences (define) preferences (define) modules) Shrink
[“cancer, other [} ["TcHi application not [T cHi application not [ Tvalidated
than breast (specify) designed for general use designed for general use survey (e.g.,
L—l i (only designed for the (only designed for the patient or
Depression sick) sick) caregiver report, G’
. scales of skills or
[Ipiabetes ["cHi application not ["1cHi application not other
. ) designed for general use designed for general use characteristics)
[IEating disorder (only designed for the (only designed for the
["IHeadache healthy) healthy) ["INon-validated o
Clec licati Ce licati survey
L—l HIVIAIDS [3' . HI app! |cat|l0n use . HI app! |cat|40n use )
too time consuming too time consuming [ Tobservational
. eg.,
[THypertension [ confidentiality/privacy [ confidentiality/privacy gdﬁ]inst,aﬂve
data, revi f
1 Menopaus/HRT 3 [T control of information [T control of information cgs? ;T;Yéi‘;\ilvz £ 3
(specify) (trust) (trust) testing of usability,
["IMental health G’ [T cost (patient) ["Icost (patient) ggg;t;\;e testing of
(specify)
[cultural [Tcultural ; ;
] Obesity ] Biologic
Dlenyeical [ pisability [ pisability outcome
ysical o
activity/diet (specify) * g [T incompatibility with [T incompatibility with (L_l Q;‘Oac'ﬁz“"rzu
[ Smoking/smokin current care current care stfgétured group,
cessation 9 9 interview)
|_| Knowledge literacy |_| Knowledge literacy |—| Other [3,
["lother G’ (Care giver's lack of skill (Care giver's lack of skill :
http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=7 05/18/2009
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re: CHI application)

Ll Knowledge literacy
(Patient 's lack of skill re:
CHI application)

|__| Lack of insurance for
services recommended by
CHI application

[Lack of
reimbursement (provider)

re: CHI application)

Ll Knowledge literacy
(Patient 's lack of skill re:
CHI application)

|__| Lack of insurance for
services recommended by
CHI application

[Lack of
reimbursement (provider)

[T other
|__| Other

Page 2 of 2

|_| Lack of technical |_| Lack of technical
infrastructure (home or infrastructure (home or
community) community)
|_| Language |_| Language
[TPatient preferences [} [ Tratient preferences G,
(define) (define)
[ Tother G’ [ Tother G’
[Tother [} [Tother G‘
[Tother [} [Tother G’
7.
Comment

Enlarge  Shrink

[ Save tofinish later || Submit Data |

Click a link below to review this article at these other levels.
4. GENERAL study and population characteristics

5. KQ 1 CHI (categorical variables)

6. KQ 1 CHI (continuous variables)

8. Jadad -- RCT quality

Form took 0.421875 seconds to render

Form Creation Date: Mar 27 2009 4:46PM

Form Last Modified: Apr 5 2009 9:59AM
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05/18/2009



SRS Form Page 1 of 1

Previewing Only: You cannot submit data from this form % - > E}
Previewing at Level 8

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording
family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902

State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality@

[ Save to finish later ]l Submit Data |
QUALITY FORM

JADAD (quality of controlled trials)
1. Was the study described as randomized (this includes the use of words such as randomly, random, and
randomization)? In other words, was the allocation concealed?

O Yes (go to question 2)
ONo (-1)
(O Unspecified (0)

Clear Selection
2. If the answer to question #1 was "yes," then answer the following:

O Was the method used to generate the sequence of randomization described and was it appropriate? (+1)
OWas the method of randomization described but inappropriate? (-1)

O unspecified (0)
Clear Selection

3. Was the study described as double blind? In other words, were the outcome assessors blind in addition to the
patients?

O Yes (go to question 4)
ONo (-2)
O unspecified (0)

Clear Selection
4. If the answer to #3 is "Yes" then answer the following:

() The method of double blinding was described and appropriate (+1)
Othe study was described as being blind, but the method of blinding was inapproriate (-1)

® unspecified (0)
Clear Selection
5. Was there a description of withdrawals and dropouts?

O Yes (+1)
O No (-1)

Clear Selection

[ Save to finish later ]l Submit Data |

Click a link below to review this article at these other levels.
4. GENERAL study and population characteristics

5. KQ 1 CHI (categorical variables)

6. KQ 1 CHI (continuous variables)

7. KQ 2 CHI barriers

Form took 0.34375 seconds to render

Form Creation Date: Apr 13 2009 12:09PM

Form Last Modified: Apr 20 2009 1:58PM

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=8 05/18/2009
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Previewing Only: You cannot submit data from this form % - > E}
Previewing at Level 1

Refid: 1, Simon, C., Acheson, L., Burant, C., Gerson, N., Schramm, S., Lewis, S., and Wiesner, G., Patient interest in recording
family histories of cancer via the Internet, Genet Med, 10(12), 2008, p.895-902

State: Ok, Level: KQ 1 CHI (categorical variables), KQ 1 CHI (continuous variables), Jadad -- RCT quality@

[ Save to finish later ]l Submit Data |

1. Does this article POTENTIALLY apply to ANY of the key questions?

Key Question 1: What evidence exists that consumer health informatics impacts: a) health care process outcomes (e.g., receiving appropriate
treatment); b) intermediate outcomes (e.g., self-management, health care knowledge), c) relationship-centered outcomes (e.g., shared decision
making), d) clinical outcomes (e.qg., quality of life), or ) economic outcomes (e.g., cost, or access to care)?

Key question 2: What are the barriers that clinicians, developers, and consumers and their families and caregivers encounter that limit
implementation of consumer health informatics applications?

(O Yes
C) No
(O Unclear

Clear Selection

[ Save to finish later ]l Submit Data |

Form took 0.875 seconds to render
Form Creation Date: Not available
Form Last Modified: Dec 22 2008 1:10PM

http://srsnexus.com/d2d/ull/review.asp?mode=previewMode&articleid=1&level=1 05/01/2009



Appendix F



Appendix F: List of Excluded Articles

A new strategy to empower people in Africa. World Health
97;(6):4-5
No health informatics application

Adler K G. Web portals in primary care: an evaluation of
patient readiness and willingness to pay for online services.
J Med Internet Res 2006;8(4):e26

No health informatics application;

Health informatics application is for general
information only AND is not tailored to the individual
consumer

Ahmad F, Hogg-Johnson S, Skinner H A. Assessing patient
attitudes to computerized screening in primary care:
psychometric properties of the computerized lifestyle
assessment scale. J Med Internet Res 2008;10(2):e11
Study of a point of care device

Allenby A, Matthews J, Beresford J et al. The application
of computer touch-screen technology in screening for
psychosocial distress in an ambulatory oncology setting.
Eur J Cancer Care (Engl) 2002;11(4):245-53

No health informatics application;

Study of a point of care device

An J. Correlates and predictors of consumers' health
information and services usage behavior on the Internet: A
structural equation modeling approach. New York
University, 2005. (Doctoral dissertation)

No original data;

Other*

An L C, Schillo B A, Saul J E et al. Utilization of smoking
cessation informational, interactive, and online community
resources as predictors of abstinence: cohort study. J Med
Internet Res 2008;10(5):e55

Not a RCT and not a study addressing barriers

Anderson PF, Wilson B. Rapid development of a
craniofacial consumer health Web site: part one, what
happens before content and coding.. Journal of Consumer
Health on the Internet 2007;11(2):13-31

Health informatics application is for general
information only AND is not tailored to the individual
consumer;

No original data

Andersson G, Bergstrom J, Hollandare F et al. Internet-
based self-help for depression: randomised controlled trial.
Br J Psychiatry 2005;187456-61

Study of a point of care device
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