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WEB-BASED INTERVENTIONS: APPLICABILITY AND MEASUREMENT
FOR SELF-CARE SYMPTOM MANAGEMENT
By
Dean J. Wantland, MS, RN, MSN

ABSTRACT
Background: Since the early 1990’s the Internet has been a conduit to provide health
information and used as a forum for behavior change interventions. The rigor of the
interventions in their theoretical underpinnings and the expectations of the interventions
to provide sustainable longer-term outcomes has not been addressed. This is partly due
to inadequate research methods and costly resources traditionally necessary to assess
individuals over multiple periods.
Purpose: To ascertain the utility, efficacy, and efficiency of Internet use to provide
ongoing assessments of covariates, interventions and outcomes over multiple periods.
This is done by: 1). comparing the efficacy of Web based to non-Web based intervention
behavior change outcomes; 2). comparing reliability of instruments in both formats; 3)
monitoring the intervention dose; 4). examining Web functionality to sustain behavior
change; 5). Comparing attrition rates; 6). identifying a statistical methodology to analyze
change over time; 7). identifying factors contributing to behavior change success.
Methods: Three strategies were used, structured review, meta-analytical methods, and
effect size analyses, to assess behavior/knowledge change interventions comparing Web
based and non-Web based formats.

Pre-determined criteria were established for the selection of the studies into the

analyses (paper one) and then tested (paper two) for the rigor of each study’s adequacy to
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the stated theoretical and/or functional framework. Third, to assess methodology for
outcome change, a secondary analysis of four symptoms in 243 HIV-positive individuals
taking ARVs was performed. Measurement of outcome change over time using
longitudinal mixed modeling assessed the feasibility of the statistical method as a
framework for ongoing longitudinal analysis of data collected in a Web-based
intervention.

Findings: There is evidence that Web-based interventions improve behavioral change
outcomes. Interventions directing participants to relevant, individually tailored materials
reported longer Web site sessions per visit and increased visits. Sites incorporating a chat
room demonstrated increased social support scores. In planning longitudinal studies, the
design should include the expectation of a loss of about one quarter of the participants
over time. Therefore, the analytical method selected should allow data that has uneven
waves. Longitudinal mixed modeling is a feasible statistical analytical method for data

collected in Web-based interventions.
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Chapter 1. Introduction - Web-Based Interventions: Applicability and
Measurement for Self-Care Symptom Management
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INTRODUCTION

The incorporation of cognitive- and behaviorally-based constructs enable health
care providers and researchers to gain understanding into why individuals behave as they
do and how and why individuals may be motivated to adopt varying health behaviors in
the threat, presence, and treatment of illness. Controlling the onset and exacerbations of
symptoms and treatment side effects is integral in many health behavior models with the
goal of these intervention models being to entice individual to engage in initiating and
maintaining health protective behaviors ((Fisher, Fisher, Bryan, & Misovich, 2002; H. L.
Leventhal et al., 1984; University of California San Francisco Symptom Management
Faculty Group, 1994).

The use of cognitive and behavior change theoretical models have been
empirically tested on a number of health behaviors in many traditional interventional
formats. In the last decade, the Internet has increased in popularity as a mode of
interactive acquisition and sharing of knowledge and skills. The effectiveness of Web-
based cognitive behavioral interventions compared to traditional, point of care and face-
to-face interventions have been tested and often found, in the short term, to be more
effective in achieving improvements in behaviors relative to self care management
outcomes compared to non Web-based interventions. In spite of providing interactive
information access and sharing methods that enhance participation in cognitive-
behaviorally based interventions, behavior change in the presence of chronic illness
continues to show a lack of sustainability over time (Fleury, 1992; Nguyen, Gauvin,
Martineau, & Grignon, 2005).

In a number of prevention efforts, tailored interventions are reported to be more
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effective that general interventions. A tailored intervention works by speaking to people
based on their specific needs. In a social cognitive and stages of change construct,
tailoring information is a way to help motivate people to increase their understanding of
the benefits to changing behaviors. Then, as they move into action, tailoring the message
is done to reduce the number of negative outcome expectations they see to changing.

A literature review to evaluate the efficacy of tailored informational interventions
compared to standard informational interventions was performed by Ryan and Lauver
(2002). The belief being an individual’s understanding on how the health-related
information relates to him/her may have stronger influences on individual behavior than
does standard non-customized information on health interventions. The tailored
intervention participants read, understood, recalled, and discussed the tailored material
content more fully than those studies that used the standard information materials.
Bender and colleagues (2003) encourage research into innovative interventions that are
brief, easily implemented, and can be tailored to individual individuals, diverse clinical
settings, and including urban and rural poor (Bender, Milgrom, & Apter, 2003).

Computer software and other information technology are making tailoring health
messages efficient and cost-effective. In the presence of constrained financial resources
to offer constant personal interaction within the clinical and social work environments to
individuals to encourage and maintain behavior change, Web-based interventions
incorporating online chat rooms have been shown to economically supplement personal
visits (D. H. Gustafson et al., 1999). Those interventions that directed the participant to
relevant, individually tailored materials reported longer Web site session times per visit

and more visits. This finding is important because time in learning a task is a consistent
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predictor of learning (Wellman & Marcinkiewicz, 2004).

It is the goal of this dissertation to posit a framework to support a plan for the
development of an interactive web site that provides opportunities for multiple client
follow up through ongoing, repeated measures research. This research is focused on the
provision of targeted and tailored health information to the individual in order to
encourage participation and engagement in interactive web chats with support groups and
expert providers.

The second chapter (Chapter 2) is titled: “The Effectiveness of Web-Based vs.
Non-Web-Based Interventions: A Meta-Analysis of Behavioral Change Outcomes”. The
text of this chapter is a reprint as it appears in Wantland D, Holzemer WL, Portillo CJ,
Slaughter R, McGhee EM, the Journal of Medical Internet Research, 6 (4):e40. The co-
authors listed in this publication directed and supervised the research that formed the
basis for this dissertation. The article presents a meta-analytic review of current literature
on the use of Web-based interventions. The purpose of the meta-analysis was to
synthesize research outcomes of "web-based therapies” intended to encourage an
individual's behavior change and provide a comparison with traditional intervention
approaches for knowledge and/or behavioral change outcomes. Information on the dose
of an intervention, rates of study participant attrition, and reliability and validity of the
studies was also described.

The third chapter, (chapter 3) is titled: “The Use of Cognitive Behavioral
Theoretical Models In Web-based Interventions”, Wantland, Portillo, Holzemer er al, (In
review). This manuscript is submitted to Computers in Human Behavior. This structured

review was undertaken to provide further information on patient/client knowledge,
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motivation, and behavioral change outcomes after Web-based interventions and
sustainability of the interventions. Thirty-eight articles were selected for analysis.
Twenty-four studies applied cognitive behavioral theory (CBT) as Web-based cognitive
behavioral therapy interventions without further model specification. Six studies used the
Transtheoretical/Stages of Change model (TTM/SOC); three studies identified self
regulatory behavior change (self regulation model) as their framework; other models
identified were self efficacy theory, social support theory, Orem’s self care deficit theory,
and Weinstein’s Precaution Adoption Process Model. Rates of study participant attrition
and intervention sustainability was also presented.

The fourth chapter (Chapter 4) is titled: “ Using Longitudinal Mixed Modeling To
Assess Concurrent, Multi-Symptom Change In Persons Living With HIV/AIDS”,
Wantland, Mullan, Holzemer, et al, (In committee review) will be submitted to Nursing
Research. The goal of this analysis was to consider the magnitude of change in the
slopes in individuals over time for each symptom,; the effect of the symptoms upon each
other; and the effects of clinical and demographic characteristics as they affect intercept
and slope changes. A subset analysis from a six-month longitudinal sample of 243 HIV-
positive individuals taking ARVs was studied (RO1 NR04846, Holzemer, P.1.).

Finally, the fifth chapter (Chapter 5) summarizes findings from the previous
articles and outlines the next phase in incorporating a Web-based intervention to assist in
self-care symptom management. The intervention will focus on the identification of
relevant self-care symptom management strategies that work, and will also be
implemented in an environment that makes the strategies available to individuals who

need them as accessible. A functional Web-based prototype and a description of the site
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and the planned research was presented at the Association of Nurses in AIDS Care
(ANAC). Wantland DJ, (2004), titled “The Interactive HIV Self-Care Symptom Self-

Management Strategies & Symptom Management Checklist”.
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ABSTRACT
Background: A primary focus of self-care interventions for chronic illness is the
encouragement of an individual’s behavior change necessitating knowledge sharing,
education, and understanding of the condition. The use of the Internet to deliver Web-
based interventions to patients is increasing rapidly. In a 7-year period (1996 to 2003),
there was a 12-fold increase in MEDLINE citations for “Web-based therapies.” The use
and effectiveness of Web-based interventions to encourage an individual’s change in
behavior compared to non-Web-based interventions have not been substantially
reviewed.
Objective: This meta-analysis was undertaken to provide further information on
patient/client knowledge and behavioral change outcomes after Web-based interventions
as compared to outcomes seen after implementation of non-Web-based interventions.
Method: The MEDLINE, CINAHL, Cochrane Library, EMBASE, ERIC, and
PSYCHInfo databases were searched for relevant citations between the years 1996 and
2003. Identified articles were retrieved, reviewed, and assessed according to established
criteria for quality and inclusion/exclusion in the study. Twenty-two articles were deemed
appropriate for the study and selected for analysis. Effect sizes were calculated to
ascertain a standardized difference between the intervention (Web-based) and control
(non-Web-based) groups by applying the appropriate meta-analytic technique.
Homogeneity analysis, forest plot review, and sensitivity analyses were performed to
ascertain the comparability of the studies.
Results: Aggregation of participant data revealed a total of 11,633 participants (5,590

women and 5,727 men). The average age of participants was 41.5 years. In those studies
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reporting attrition rates, the average drop out rate was 21% for both the intervention and
control groups. For the five Web-based studies that reported usage statistics, time
spent/session/person ranged from 4.5 to 45 minutes. Session logons/person/week ranged
from 2.6 logons/person over 32 weeks to 1008 logons/person over 36 weeks. The
intervention designs included one-time Web-participant health outcome studies compared
to non-Web participant health outcomes, self-paced interventions, and longitudinal,
repeated measure intervention studies. Longitudinal studies ranged from 3 weeks to 78
weeks in duration. The effect sizes for the studied outcomes ranged from -.01 to .75.
Broad variability in the focus of the studied outcomes precluded the calculation of an
overall effect size for the compared outcome variables in the Web-based compared to the
non-Web-based interventions. Homogeneity statistic estimation also revealed widely
differing study parameters (Qu16 = 49.993, P <.001). There was no significant difference
between study length and effect size. Sixteen of the 17 studied effect outcomes revealed
improved knowledge and/or improved behavioral outcomes for participants using the
Web-based interventions. Five studies provided group information to compare the
validity of Web-based vs. non-Web-based instruments using one-time cross-sectional
studies. These studies revealed effect sizes ranging from -.25 to +.29. Homogeneity
statistic estimation again revealed widely differing study parameters (Qus = 18.238, P <
.001).
Conclusion: The effect size comparisons in the use of Web-based interventions
compared to non-Web-based interventions showed an improvement in outcomes for
individuals using Web-based interventions to achieve the specified knowledge and/or

behavior change for the studied outcome variables. These outcomes included increased
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exercise time, increased knowledge of nutritional status, increased knowledge of asthma
treatment, increased participation in healthcare, slower health decline, improved body
shape perception, and 18-month weight loss maintenance.

KEYWORDS: Web-based intervention; non-Web-based intervention; Web-based
therapy, Internet; meta-analysis; patient outcomes; adults.
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INTRODUCTION

A primary focus of self-care and self-management interventions is the
encouragement of an individual’s behavior change in the presence of a chronic illness or
condition necessitating knowledge sharing, education, and understanding of the
condition. There has been limited research comparing the use and effectiveness of Web-
based interventions to non-Web-based interventions such as traditional face-to-face
interactions and paper and pencil assessments. The introduction of the Internet into
clinical practice as an information-sharing medium has brought about many opportunities
for innovative interventions for individuals with chronic illnesses and their care
providers. These interventions are often designed to address deficiencies in patient
knowledge and chronic illness self-management skills. Improvements in these areas have
been shown to lead to improved health outcomes. However, the extent of the benefits
gained through the implementation of Web-based self-regulatory and behavior change
interventions compared to non-Web-based interventions has not been fully ascertained.
This meta-analysis was undertaken to establish any potential effect size differences
between Web-based and non-Web-based interventions on selected patient behavior
change outcomes.

In recent years, there has been an increase in the use of the Internet to gather,
transform, and disseminate information that, in earlier years, was primarily done through
the use of paper, in the form of books, pamphlets, instruction materials and so on.
Internet users are seeking health information and healthcare services; 80%, or about 93
million Americans have searched for at least one of 16 major health topics online (Fox &

Falloes, 2003). The Robert Wood Johnson Foundation (RWJF) has noted the increased
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use of Internet-based devices, cellular phones, and personal digital assistants (PDAs)
creating opportunities for both patients and providers to benefit from access to e-Health
applications. The RWIJF has supported this trend by providing funding to study health
behavior modification and chronic disease management in nontraditional settings through
the use of e-Health technologies (Robert Woods Johnson Foundation, 2002). The use of
computers to directly collect health assessment data from patients is a well-established
technology that has been shown to produce reliable responses when administered over the
World Wide Web (Bell & Kahn, 1996). In some circumstances, computer surveys have
been shown to have advantages over face-to-face interviews. In one study, computer-
based screening elicited more HIV-related factors in the health histories of blood donors
than did standard questionnaire and interviewing methods (Locke, Kowaloff, & Hoff,
1992).Participant disclosure of high-risk sexual encounters has also been improved given
the semblance of the more anonymous, Web-based data collection methodologies
(Gerbert et al., 1999).

Computerized health behavior interventions are beneficial to patients/clients and
healthcare providers. This is evidenced by structured reviews on the effectiveness devices
such as kiosk-based computer assisted self-interviewing, interactive video, Internet
applications, computer aided instruction, and the like in a variety of patient care settings.
Balas and colleagues found that interactive patient instruction, education, and therapeutic
programs helped individuals improve their health; at the same time, healthcare delivery
processes were also improved. Research studies suggest that education and knowledge
sharing benefits can be achieved through computer-based education methodologies

(Balas et al., 1996; Lewis, 1999).
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Interest in use of the Internet and Web-based interventions is increasing rapidly.
In the 7-year period from 1996 to 2003, a total of 569 citations demonstrated a twelve-
fold increase in MEDLINE publication citations for “Web-based therapies,” from 13
citations in 1996 to 152 citations in 2002. There has also been a steady increase in the
number of citations in MEDLINE for the term “Web-based intervention,” further
indicating interest in this research area for Web-based treatments. In addition to
completed patient-focused, Web-based intervention studies, a large number of the
publications are simply proposed or newly implemented studies. Many studies are based
on therapeutic interventions that are provider focused and part of an implemented system
incorporating the use of computerized medical records. Others include telehealth
technologies that include highly technically interfaced lab values recorded within a case
managed setting. Others discuss the variety and integrity of health-related Web sites
(Figure 2.1).

METHOD
Data Sources/Systematic Review

For identification of the relevant literature, a specific search strategy was
performed using explicit inclusion criteria to avoid selection bias. A MEDLINE,
CINAHL, EMBASE, ERIC, and PSYCHInfo search between the years 1996 and 2003
was conducted using keyword search terms of “computerized intervention,” “Internet
intervention,” “Web-based therapy,” and “Web-based intervention.” The Cochrane
Library collection was also accessed using keyword searches for “Web-based
intervention” and “Internet intervention.” Searches in additional databases were done but
revealed no new comparative Web-based published articles. A manual review of the

reference lists of these articles was done to identify additional articles for possible
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inclusion. When an article was identified, it was compared against established
inclusion/exclusion criteria to determine its suitability for the meta-analysis. The
inclusion/exclusion criteria are presented in Table 2.1.
Quality Documentation of the Studies

The quality assessment of the included studies was based on the method used by
Haynes and colleagues (Haynes, Taylor, Snow, & Sackett, 1979), with modifications to
address the focus of this study on Web-based interventions. The compliance to standards
for the studies is based on five criteria: (1) study design; (2) selection and specification of
the study sample; (3) specification of the illness/condition; (4) reproducibility of the
study; and (5) outcomes specification and the measurement instruments used/validity and
reliability documentation of instruments. The sum of the variables result in a total score
ranging from O to 18 (Table 2.2). Only studies with a quality documentation score of 12
or greater were retained for the meta-analysis.
Instrument Reliability and Validity

It is important to compare Web-based study instruments to their counterpart
paper-based study instruments. Structured assessment instruments can be used to reliably
measure a broad range of attributes of patient health and status. For comparative purposes
in a meta-analysis, it is important to know the reliability of the measurement instruments
with the reliability of the item measures reported in the publication. The validity and
reliability of a Web-based measurement approach itself has not yet been adequately
addressed. It cannot be assumed that the validity of an instrument based on its paper
format and use in a specific research situation is transferable to the instrument’s use in a

Web-based format. Some instruments may be modified in ways that could change their
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meaning and accuracy, such that it might be inappropriate to compare data collected from
different versions of the instruments (for example, provider administered assessments vs.
self assessment). The ordering of the questions within an instrument can affect reliability
and validity. In a Web-based format, the expected ordering may change and the ability to
go back and review/change answers may need to be considered. The format of text can
affect how the questions and instructions are interpreted. The use of bolding, italics,
colors, fonts, and capitalization can affect the readability of items and change their
phrasing. These can also draw attention to or from key parts of the instructions (White &
Hauan, 2002).
Effect Size Calculation

A number of studies have been conducted having a measure that can be compared
for its effect size in both a Web-based intervention vs. a non-Web-based intervention.
Although the studies vary in the use of different outcomes that are used as measures for
knowledge and/or behavior change, the construct of such change may be validly
measured using meta-analytic techniques (Hedges & Olkin, 1985). Although most studies
had multiple outcomes from which to measure knowledge and/or behavior change, using
several effect size calculations to represent results from each study outcome violates the
rule of independence for statistical analysis, as these outcomes were obtained from the
same sample of participants and were obtained in a similar setting. Multiple outcome
effect sizes will also give disproportionate weight to studies with multiple groups and
multiple scales compared to studies using fewer outcome measures.

Effect size was used to quantify the effectiveness of the Web-based intervention,

relative to a non-Web-based comparison intervention. Effect size analysis was done to
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ascertain a standardized difference between the Web-based and non-Web-based groups,
regardless of how the outcome was measured, by applying the appropriate meta-analytic
technique. This analysis makes the assumption that individual studies are estimating
different treatment effects and will observe the resulting effect size values and confidence
intervals for distribution and variability. This check is done to evaluate if the effects
found in the individual studies are similar enough that the combined effect size estimate
is meaningful.

Hedges’ d, a bias corrected modification of Cohen’s d, was calculated to
determine the magnitude of the difference between the mean of an intervention group and
the mean of the control group, divided by a pooled standard deviation (Hedges & Olkin,
1985). The calculations were based on the reported data in each of the studies that
provided sample sizes, means, and standard deviations for each of the Web-based and
non-Web-based intervention groups for the relevant effect (outcome) variables. A
homogeneity statistic, Qyw, was also calculated to determine whether the values of d used
to calculate a mean effect size were consistent within the set of the reviewed studies.
Heterogeneity is indicated when the Q,, statistic has a large, statistically significant value,
suggesting that one or more features that were present in some studies and absent in
others were affecting the magnitude of the effect sizes.

In controlled, repeated-measures studies, the effect size was calculated using the
earliest time period for controls (non-Web-based intervention) and the final time period
for controls then repeated for the intervention (Web-based intervention) groups,
achieving one effect size for each group. The Web-based and non-Web-based group

effect sizes were integrated to achieve one effect size for each study variable reviewed. In
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studies where standard deviations were not reported, but P values and/or z scores were
provided, the Stouffer method for effect size calculation was used (Rosenthal, 1991). In
studies having frequency or proportion data, the Mantel-Haenszel-Peto method was used
to calculate the effect size between the Web-based and non-Web-based intervention
groups (Hedges & Olkin, 1985) . For those studies that had multiple methodologies (i.e.,
multiple Web-based intervention groups compared to one paper-based group) or for those
studies that used multiple paper-based methodologies (i.e., self-completion of a paper
assessment and provider interview), the multiple group means were combined, the
standard deviations were pooled, and effect size calculated. In those studies using a
case/control, repeated measures design, the calculations for effect size and analysis of the
effect sizes were performed using D-Stat Version 1.0 (Lawrence Earlbaum Associates,
Inc., Hillsdale, NJ). Graphing was done using SPSS version 11.5 (SPSS Inc., Chicago,
IL). Drop-line charts for individual groups using the variables for effect size and the low
and high confidence interval values were graphed to provide visual representation effect
sizes and associated confidence intervals.

Descriptive statistics were used to ascertain means and standard deviations as
needed for aggregating the study data. Participant attrition rates in the longitudinal
studies were calculated from the group N at the time of enrollment into the study until the
time of the final reported follow-up period.

RESULTS
Citation Searches

MEDLINE, CINAHL, EMBASE, PSYCHInfo, ERIC, and Cochrane Library,
keyword searches resulted in 1518 citations. After reviewing for database redundancies in

the citations, individual examination of the reference lists, and reviews of dissertations, a
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final review against the inclusion/exclusion criteria and quality documentation resulted in
20 studies selected for the instrument format analysis and the intervention-focused meta-
analysis for behavior change outcomes. The selected studies were performed in the
United States, France, Japan, Italy, Spain, Netherlands, Sweden, and Germany.

Exemplar studies, not selected for analysis, are summarized as follows: Studies
that were Web-based to Web-based intervention comparisons (Barrera, Glasgow, McKay,
Boles, & Feil, 2002; R. Glasgow, Boles, McKay, Feil, & Barrera, 2003; McKay, King,
Eakin, Seeley, & Glasgow, 2001; Tate, Wing, & Winett, 2001); 2) Studies that were
descriptive of the functionality of a Web site (Alcaniz et al., 2003; Gomez, Caceres,
Lopez, & Del Pozo, 2002); 3) Studies that were provider focused (Meigs et al., 2003); 4)
Pre/post intervention studies that only assessed the Web-based intervention (Atherton,
2000; Bensen et al., 1999; Etter, Le Houezec, & Landfeldt, 2003; Lenert et al., 2003;
Nebel et al., 2002; Takabayashi et al., 1999); 5) Studies that did not provide adequate
information regarding either a change in outcomes or the comparative
utility/validity/reliability of the Web-based tool (Flatley-Brennan et al., 2001; D.H.
Gustafson et al., 2001; Ojima, Hanioka, Kuboniwa, Nagata, & Shizukuishi, 2003); and 6)
Computer-assisted instruction (CAI) studies (Anderson, Winett, Wojcik, Winett, &
Bowden, 2001; Clark et al., 1997; Jennt & Fai, 2001).

Characteristics of the Reviewed Studies

Review of the selected articles revealed variation in design of the Web-based
intervention studies. Because of the variation in the framework for these studies, two
separate analyses were performed that: (1) evaluated studies that focused on a one-time,

cross-sectional survey comparison of assessment instruments/methods when administered
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to Web-based and non-Web-based groups (Bangsberg, Bronstone, & Hofmann, 2002;
Bell & Kahn, 1996; Fang Yu Chou, 2003; Soetikno, Mrad, Pao, & Lenert, 1997; Wu,
2000); and (2) evaluated outcomes variables of intervention that best indicated
knowledge and/or behavior change resulting from a Web-based intervention. A summary
of each study is shown in Table 2.3.

Aggregation of data from the 22 selected studies showed a total of 11633
participants in both the Web-based and non-Web-based interventions at the time of
inclusion into their respective studies. Of this total, 5,590 were women and 5,727 were
men. The average age of participants was 41.5 years. For longitudinal studies, the
average intervention duration was 27 weeks with a range from 3 weeks to 78 weeks.
Attrition rates for the longitudinal studies revealed that both the intervention and control
groups lost an average of 21% of the study participants over the duration of the studied
interventions. (Table 2.4).

Knowledge and Behavioral Change Outcomes

Sixteen of the 17 studied effect outcomes revealed improved knowledge and/or
improved behavioral outcomes for participants using the Web-based interventions. The
individual effect sizes for each of the reviewed study variables for knowledge change
and/or behavioral change showed effect sizes ranging from small (+.01 to .19); to
moderate (£.20 to .47); to moderately large (.54 to .75). Of the 17 studied outcome

variables, six showed that the positive effect sizes were statistically significant as seen by

the confidence intervals being greater than zero (Figure 2.2). The one study favoring non-

Web-based interventions did not show statistical significance. There was no significant

difference between the length of an intervention and effect size for the studied outcome.
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Review of the forest plot graphical output figures showed a high degree of
heterogeneity indicated by the confidence interval overlap (Figure 2.2). Estimation of the
homogeneity statistic was calculated and was statistically significant indicating variation
between the 17 studies (Qwis = 49.993, P <.001). Sensitivity analysis to ascertain the
studies with the greatest heterogeneity, revealed three standout studies.

Assessment Instrument/Methods Comparison

The five studies comparing assessment instruments/methods when administered
to Web-based and non-Web-based groups revealed two studies showing moderate
negative effect sizes (Wu -.24; and Soetikno -.22) favoring the paper-based/traditional
format. The remaining three instrument/method comparison studies showed small to
moderate positive effect sizes ranging from .17 to .44. One of the five studies, showed a
statistically significant effect size, indicated by zero being included in the confidence
interval, the remaining four studies showed no statistically significant effect size
comparison indicating little variability between the format of the instrument/method
being either Web- or non-Web-based (Figure 2.3). Analysis of homogeneity of these five
studies revealed a statistically significant Q value (Qw4 = 18.238, P <.001).

DISCUSSION
Advantages for the Use of Web-based Interventions

The management of any chronic disease should be personalized to an individual,
as the person is ultimately responsible for the success of the intervention. Self-
management of a chronic condition and contribution to disease management has
demonstrated improved results and adherence to treatment regimens. Consequently,
Web-based interventions should be designed to allow individuals to tailor the

intervention to their specific needs. With the advent of high-level Web programming
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languages, intended to provide effective data and information provision and retrieval, the
flexibility to provide interactive and responsive programs for use on the Internet is
increasing. This is conducive to the incorporation of interactive and continuous self-
monitoring, feedback and information exchange that is certain to play an increasingly

important role for this patient care need.

Comparative Intervention Studies

Although the studies vary across many clinical areas of interest, there is a
consistency of the selected outcome variables being targeted to require either or both an
individual’s knowledge and behavior change to achieve the outcome. The review of the
individual study effect size comparisons in the use of Web-based compared to non-Web-
based interventions showed an improvement in individuals using Web-based
interventions to achieve behavior change for the studied outcome effect variables. The
broad variability in the focus of the studied outcomes precluded the calculation of an
overall effect size for the compared outcome variables in the Web-based when compared
to the non-Web-based interventions. Additionally, a homogeneity statistic estimation also
revealed widely differing study parameters (Qu16 = 49.993, P <.001). Therwawsweeoinrwr
ascertained three studies with the greatest heterogeneity, these studies were not excluded
from the analysis as their contribution to the research using Web-based and non-Web-
based interventions showed significant findings. There was no significant difference
between study length and effect size in the longitudinal studies.
Assessment Instrument/Method Comparison Studies

A comparison of the five Web-based instruments and the non-Web-based

instruments shows the variability between the formats of the instrument to be moderate to
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small. The effect size analysis confirms the respective authors’ findings in each of their
studies. For the studied instruments, the Web-based instruments produced valid and
reliable results. These studies revealed effect sizes to range from -.25 to +.29, only one of
which was statistically significant, favoring Web-based interventions. In the studies that
measured the use of quality of life (QOL) instruments such as the MOS-HIV and the SF-
36, it should be noted that in the Bell and Kahn study, there was no specification of any
predisposing illness in the Web-based intervention group. In the non-Web-based
population, the scores reported by the authors of the comparative study, were combined
from studies with participants having varying illnesses, which may account for this
comparison group having worse SF-36 scores than the anonymous comparison group.
Further, these QOL instruments may not be sensitive enough to capture the illness
severity of the subscales for Web-based clients. Floor effects have been reported for the
SF-36 for those with severe illness related impairment. Conversely, ceiling effects may
be present if the Web-user is doing well and not experiencing levels of debilitation due to
symptoms. The MOS-HIV and SF-36 may not possess sufficient sensitivity to change to
adequately reflect the symptom experience and management of symptoms in ongoing
tailored interventions requiring daily or weekly input.
Demographic Characteristics

Most of the studies explained the possibility of demographic differences (i.e.,
culture, age, gender, ethnicity, and/or income) in their study intervention populations.
Some studies controlled for the possibility of these differences, while others provided
training to the Web-based intervention participants. In the reviewed studies, the average

age of the study participants was 41.2 years, which is relatively young. It is likely that
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this is not the same population who are living with many chronic illnesses. Most of the
studies did not discuss issues such as ethnicity, income level, or homelessness, which are
important when considering the use of a Web-based technology to deliver an outpatient
intervention. All but one of the studies did report gender, but overall, the differences
between participation of men and women were not large in the studies. Two studies
looked at HIV interventions and had a preponderance of men (N = 237) with an average
age of 37.5 years. The studies by Bell, et al. and Christensen, et al. were open access
Web sites and had lower average ages compared to their non-Web-based control groups.
Dose of an Intervention

There are tools available that ascertain use of a Web site, visits to a various pages
on the site, and paths to trace links and usage patterns by the user. These are useful to
determine the dose of the Web-based intervention. Based on the individual’s response,
how much intervention that is needed by an individual can be tailored and varied. In the
reviewed studies that discussed their Web site use statistics, (see Table 5) there was large
variability in the average intervention time and the number of logons to the sites. The
average session site time of 17.3 minutes should be considered in context of the attributes
of the individual using the Web site and the burden the intervention may place on the
individual to complete the items and contribute any necessary interactive responses. The
burden to complete the needed information throughout the site may be relieved by
increased interactivity to create and maintain interest in the site. Interactivity may help
reduce attrition of Web users and provide benefits in producing positive behavioral
change.

Variation in Study Validity
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The comparative intervention studies invited participation into their studies either
by e-mail or by in-person enrollment. In all these studies, personal information for
continued contact (i.e., telephone number, mailing and e-mail addresses) was obtained.
This is in contrast to some studies in the instrument comparison study group where self-
identification and e-mail participation was obtained for the Web-based participation and
the participants were anonymous.

Selection bias may be introduced, as it is possible that Web-savvy clients and
researchers may have differing attributes from non-Web-familiar clients and researchers.
Familiarity with the use of computers and the Internet may lead to self selection in the
use of these technologies. Conversely, non-familiarity with computers and the Internet
may lead others to refrain from participation, increasing attrition in these interventions. In
addition, some of the anonymous Web-based participants who may have completed the
assessments may not have truly met the criteria for the study. Additionally, publication
bias is possible as there is the possibility of missed publications in spite of the systematic

literature review process.
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CONCLUSION

There is substantial evidence that use of Web-based interventions improve
behavioral change outcomes. These outcomes included increased exercise time, increased
knowledge of nutritional status, increased knowledge of asthma treatment, increased
participation in healthcare, slower health decline, improved body shape perception, and
18-month weight loss maintenance. Those interventions that directed the participant to
relevant, individually tailored materials reported longer Web site session times per visit
and more visits. Additionally, those sites that incorporated the use of a chat room
demonstrated increased social support scores. The long-term effects on individual
persistence with chosen therapies and cost-effectiveness of the use of Web-based

therapies and hardware and software development require continued evaluation.
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ABSTRACT

The incorporation of cognitive- and behaviorally-based constructs enable health
care providers and researchers to gain understanding into why individuals behave as they
do and how and why individuals may be motivated to adopt varying health behaviors in
the presence of illness or threat of illness. A structured review of recent Web-based
intervention studies using cognitive behavioral theoretical models from psychological,
nursing, and related disciplines is presented. This review was undertaken to provide
further information on individual knowledge, motivation, and behavioral change
outcomes after Web-based interventions and sustainability of the interventions. Thirty
eight articles were selected for analysis. Twenty four studies did not specify a cognitive
behavioral theory or model. Six studies used the Transtheoretical/Stages of Change
model (TTM/SOC); Three studies identified self regulatory behavior change as their

framework. Two studies each identified Self Efficacy Theory and Social Support

Theory. The median attrition rate was 26% over the duration of the studied interventions.

Fifty five percent of the studies lasted three months or less, and 47% lasted two months
or less. The design and analytical methods for future studies should include theoretical
constructs that explicitly and repeatedly measure motivation and motivation change

relative to the behavior change over a longer period.

KEYWORDS
Cognitive behavioral theory, Transtheoretical model; self regulation model; Web-based
intervention
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INTRODUCTION

Cognitive and behavior change theories and models have been guiding primary
and secondary preveption interventions for a number of populations. Often, these
theories and models identify what should be monitored, measured, compared or evaluated
in intervention research, guiding the application and generalization of research findings
into patient care practice. The incorporation of cognitive- and behaviorally-based
constructs enable health care providers and researchers to gain understanding as to why
individuals behave as they do and how and why individuals may be motivated to adopt
varying health behaviors in the presence of illness or threat of illness.

(Glanz, Lewis, & Rimer, 2002) explain that a cognitive/behavioral model is a way
of applying the overarching theory by making the assumptions behind program strategies
and methods explicit. Theories have constructs and concepts that models operationalize
by using variables that represent the constructs in measurable forms. The variables can be
traced back to a theory, but they are application specific, with designated meaning and
associations used to specify their relationships in the model .

The use of cognitive and behavior change models have been empirically tested on
a number of health behaviors in many traditional interventional formats. In the last
decade, the Internet has increased in popularity as a mode of interactive acquisition and
sharing of knowledge and skills. The effectiveness of Web-based cognitive behavioral
interventions compared to traditional, point of care and face-to-face interventions have
been tested and often found to be more effective in achieving improvements in behaviors
relative to self care management outcomes compared to non Web-based interventions

(Wantland, Holzemer, Portillo, McGhee, & Slaughter, 2004) (Kirsch & Lewis, 2004). In
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chronic illness interventions and maintenance studies, cognitive and behavioral models
for both traditional and Web-based interventions to encourage behavior change continue
to show a lack of theoretical clarity and sustainability for the desired behavior change
outcomes over time (Doshi, Patrick, Sallis, & Calfas, 2003; Fleury, 1992; Nguyen et al.,
2005; Sallis, 2001).

METHODS
A review of Web-based intervention studies from psychological, nursing, and

related disciplines is presented as a survey of commonly used cognitive behavioral
models. Guided by the reach, effectiveness, adoption, implementation, and maintenance
(RE-AIM) model (R. E. Glasgow, Goldstein, Ockene, & Pronk, 2004; Orleans, 2005) for
the evaluation of health behavior change research, a multi-item structured review
framework depicting how well the research variables studied support the constructs of the
theoretical model is provided. This structured review was done for all identified
theoretical models used in two or more studies. The identified theoretical models used in
one study only were not evaluated and is presented as NA in the theoretical criteria
evaluation. Based on the identified models, a summary of the theory and how well the
results support the use of the model, and any evidence of sustainability of the outcomes
utilizing the designated intervention are also provided.
Data Sources/Systematic Review

For identification of the relevant literature, a specific search strategy was
performed using explicit inclusion criteria to avoid selection bias. A MEDLINE,
CINAHL, EMBASE, ERIC, and PSYCHInfo search between the years 1996 and 2004
was conducted using keyword search terms of “computerized intervention,” “Internet

intervention,” “Web-based therapy,” and “Web-based intervention.” The Cochrane
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Library collection was also accessed using keyword searches for “Web-based
intervention” and “Internet intervention.” The number of studies identified was 2,034.
Searches in additional databases were done but revealed no new comparative Web-based
published articles. A manual review of the reference lists of these articles was done to
identify additional articles for possible inclusion. When an article was identified, it was
compared to the established inclusion/exclusion criteria. The inclusion and exclusion
criteria for this review are presented in Table 2.1. If an article was found to be a pilot
study for a subsequent intervention with published results, only the latter was included in
the analysis.
RESULTS

Thirty-eight articles delineating a cognitive behaviorally based theory are
included in this structured review. Six studies used the Transtheoretical/Stages of
Change model (TTM/SOC) as the theoretical framework (Bock, Marcus, Pinto, &
Forsyth, 2001; Escoffery, McCommick, & Bateman, 2004; Gullette & Turner, 2004;
Marshall, Leslie, Bauman, Marcus, & Owen, 2003; Miller et al., 2002; Wang & Etter,
2004). Three studies identified self regulatory behavior change (self regulation model) as
their framework: (Clark et al., 1997; Nebel et al., 2002; Takabayashi et al., 1999).
Twenty four studies applied cognitive behavioral theory as Web-based cognitive
behavioral therapy interventions without further model Specification:(Anderson et al.,
2001; Andersson, Stromgren, Strom, & Lyttkens, 2002; Bruning Brown, Winzelberg,
Abascal, & Taylor, 2004; Buhrman, Faltenhag, Strom, & Andersson, 2004; Carlbring,
Ekselius, & Andersson, 2003; Celio et al., 2000; Chesney, 1997; Christensen, Griffiths,

& Jorm, 2004; Clarke et al., 2002; D.H. Gustafson et al., 2001; D. H. Gustafson et al.,
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1999; Harvey-Berino et al., 2002; Homer et al., 2000; Krishna et al., 2003; Lange et al.,
2003; Lenert et al., 2003; Long & Stevens, 2004; Ritterband et al., 2003; Southard,
Southard, & Nuckolls, 2003; Strom, Pettersson, & Andersson, 2000; Winzelberg et al.,
2003; Winzelberg et al., 2000; Zabinski, Wilfley, Calfas, Winzelberg, & Taylor, 2004).
Additionally, five studies, identified other cognitive behavioral models as the study
framework, these models were self efficacy theory (R. Glasgow et al., 2003; Lorig et al.,
2002), social support theory (Barrera et al., 2002), Orem’s self care deficit theory (F. Y.
Chou, Holzemer, Portillo, & Slaughter, 2004), and Weinstein’s Precaution Adoption
Process Model(Oenema, Brug, & Lechner, 2001).

Overview of all studies

Of the 38 reviewed studies, the number of enrollees in each study ranged from 22
participants to 18,361 participants at the reported start of each study. Review of the
designs of each study showed four (11%) had a cross sectional design, four (11%) were
designed using a pre-post methodology with a duration from one week pre/post to 26
weeks pre/post intervention. Thirty (78%) had a longitudinal intervention/control design.
The duration of the longitudinal repeated measures studies ranged from three weeks to
three years. Of the longitudinal studies, twenty-one (55%) of the studies lasted 3 months
or less, and eighteen (47%) lasted two months or less. Six studies (16%) reported on
interventions lasting one year or longer.

Seventeen of the 34 pre/post and longitudinal studies reported the loss of
participants. Attrition rates percentages for the repeated measures longitudinal and pre-
post design studies, revealed that both the combined intervention and control groups lost
an average of 28.2% (range 2.5% to 80%). The median attrition rate was 26% over the

duration of the studied interventions.
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Effect size analysis for the longitudinal intervention/maintenance studies lasting
one year or longer could be estimated for five of the six studies. Two of the six studies
(Bock et al., 2001; Harvey-Berino et al., 2002), showed a significant effect size for an
increase in physical activity levels pre and post intervention (d=.34, 95%, CI=0.02 to
0.70, p < .05 and d=.63, 95% CI=0.20 t01.09, p < .05) respectively compared to the non-
Web based control groups. One intervention, (Krishna et al., 2003), showed a significant
effect size for an increase in users knowledge of asthma (d=.0.40, 95%, CI=0.14 to 0.66,
p <.05) compared to the non-Web-based control group. Two studies (Lorig et al., 2002)
and (Andersson et al., 2002), did not show statistically significant effect size for the
studied behavioral (self efficacy) change outcomes of back pain self management, (d=.03,
95%, CI=-0.11 to 0.16 and tinnitus self management behavior change (d=.16, 95%, CI=-
0.21 to 0.25 respectively compared to the control interventions. One study (Wang &
Etter, 2004) did not provide adequate behavior change detail to estimate effect sizes.
Cognitive Behavioral Therapy and Web-Based Interventions

A number of the identified web-based interventions described the use of
Cognitive Behavioral Therapy (CBT) as the framework for the intervention design.
These studies do not describe any theoretical framework or model and are often mental
health interventions. These intervention studies often are multi faceted, providing
varying levels of interaction to the user. These interventions are similarly structured to
person-to-person sessions and utilize comparable tools that are used in person-to-person
sessions. In the early phase of treatment, the web based intervention serves as a method
in providing instruments to measure an individual’s perception and belief system relative

to the focus of the intervention. At the next level, the web-based intervention materials
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provide behavioral strategies that are tailored to the individuals needs based upon their
responses from the obtained information. These tailored materials include problem
solving techniques, resolutions for negative perception, and action to promote
responsibility. Additionally, the web-based intervention serves as a tool for the
individual to document their thoughts and feelings in an online diary that, depending on
the intervention, is read by the practitioner(s) and feedback is provided. Implicit in the
interventions that incorporate CBT is that self perception, faulty cognitive thought, and/or
maladaptive behavior and emotional response can be identified and addressed resulting in
improved self efficacy. Figure 3.1. presents a simple model showing how antecedents,
behavior, and cognitions interact.

Findings for the Studies Using CB-Theoretically Based Interventions

As a measure for assessing how well each study incorporating CBT followed the premise
of the theoretical model, a set of four criteria were used. The study: 1) provided tools to identify
the cognitive problem; 2) provided educational materials; 3) provided application methods for use
by the user; and 4) provided measures to assess self efficacy change or self management change
at multiple time periods (if it was a longitudinal study). Nearly all of the studies met the four
criteria indicating completeness of the transition of the paper-based instruments to a web-based
format. Table 3.2. summarizes these results.

Although studying the value of Web-based interventions as a modality to provide therapy
to individuals is important, the interventions identified to have used a general cognitive
behavioral model did not explicitly address the self regulatory, self efficacy, or individual
motivational influences that are intrinsic in cognitive behavioral theoretical constructs. Instead,
these interventions studied Aow the employed Web-based model of intervention succeeded or not

in changing a behavioral outcome rather than studying the construct of change in self efficacy,
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self regulation, or individual motivation that influences a change in a behavioral outcome over

time.

Research findings from the remaining fourteen of reviewed studies showed that
many researchers did address the use of specific cognitive behaviorally based theoretical
models to guide their Web-based interventions. Nine of the studies used either the
Transtheoretical/Stages of Change model or the Self-regulation model. These models are
each presented separately and the representative studies were reviewed for their
theoretical design, study design, methods for analysis, and outcomes. Statistically
significant positive outcomes or positive effect sizes were noted in nearly all the studies,
necessitating a secondary step for ascertaining whether the types of study questions,
study instruments, and results were consistent with the identified theoretical framework.
The Trans-Theoretical Model of Behavior Change (Stages Of Change Model)

Individuals who are learning to live with chronic illness are not always ready or
willing to alter their habits and routines that may be necessary to improve the quality of
the individuals life. Levels of motivation vary substantially even among those who
appear to be urgently in need of help. Some individuals are highly motivated to address
their health problems but others are not remotely interested in change, and may in fact be
resistant to it. A framework to assess individual motivation was developed by two
American psychologists, Joseph Prochaska and Richard DiClemente. The
Transtheoretical Model of Behavior Change (TTM) is so named because it incorporates
elements from a number of other psychotherapy and behavior change theories into its
structure. The model emerged from a comparative analysis of leading theories of
psychotherapy and behavior change and uses stages of change to integrate processes and

principles of change. The major premise of the model is that people progress through a
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series of stages when they attempt to change behavior. Five stages have been proposed
and are depicted in Figure 3.2. The first stage, Precontemplation, includes people who
have no intention of taking action in the foreseeable future (Prochaska, DiClemente, &
Norcross, 1992), define foreseeable future as within the next six months. More recent
revisions of this stage have lead to three sub-classifications noted as: unaware -
individual has no idea that there is problem behavior; uninvolved - individual knows that
the behavior needs to be changed but does not perceive the problem as urgent; and
undecided - considering the positive and negative consequences of the change (Elder,
Ayala, & Harris, 1999). Contemplation is the second stage, in which people intend to
change within the next six months. Individuals are becoming aware of the pros of
changing, but remain acutely aware of the cons of change. The next stage, preparation,
includes people who intend to take action in the immediate future (usually within the next
month). Often, some significant action has been taken in the last year and these people
have a well-defined plan for undertaking the behavior change. Action is the stage in
which people have made specific modifications in their lifestyles within the past six
months. Usually, subjects in this stage are required to meet and sustain some observable
behavior (i.e., abstinence from smoking) for at least six months. After time has elapsed,
the behavior is considered ingrained into the individual's life and they may enter the
maintenance stage where individuals work to prevent relapse, and continue the behavior.
Findings for the Studies Using the TTM/SOC Model

As a measure for assessing how well each study incorporating the TTM followed
the premise of the theoretical model, a set of three criteria were used: 1) documentation

of the initial stage of the study participants; 2) documentation of outcomes by
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motivational stage; and 3) documentation of change in the study outcome by individual
or group of individuals over time. Of the six studies using the TTM/SOC model, three
did not provide any information on changes in the participant’s studied outcomes over
time and one study does not document the initial stage of the participants in the
intervention utilizing the SOC model. The remaining three studies did document
evidence for the theoretical criteria. Table 3.3. summarizes the studies incorporating the
TTM/SOC as the theoretical framework.

The Self-Regulation Model

Self-regulation is an especially relevant construct from social learning (Social

cognitive) theory for developing self-care management interventions to control an illness.

Being self-regulating means being observant and making judgements based on
observation (vs. habit, fear, tradition, etc.). It entails reacting appropriately to one's own
efforts to bring about change. The model is also predicated on the idea that self-
regulation processes are continuous and reciprocal. The ability of a person to be self-
regulating is central to achieving desired health outcomes. The power of the outcome is
associated with how closely held a value it represents for the individual (Bandura, 1991).
The Self-Regulation model is intrinsically a two-level model; synthesizing both
the concrete experience of illness with an abstract perception of the illness. Originally
constructed in the mid 1970’s by Howard Leventhal and Jean Johnson (1976), the model
theorizes that individuals create mental representations of their illness based upon their
present knowledge base of the illness and shape their perception of the illness based upon
available knowledge and information and synthesis of new information available to them

(H. Leventhal, Diefenbach, & Leventhal, 1992). Information received from health care
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professionals and other authoritive information sources is incorporated into the
individual’s frame of knowledge, further molding or reshaping his or her illness
representation. Based upon these sources of reference, an individual applies their
symptom experience to again reshape their frame of reference to their perception of their
illness and enhancing self-management abilities. It is hypothesized that it is in this
reappraisal and coping phase where interventions are beneficial.

As can be seen from Figure 3.3, the Self regulation model is comprised of four

dimensions of 1) cause, 2) consequences, 3) identity, and 4) timeline (Meyer, e
Leventhal, & Gutmann, 1985). Further measures to identify the controllability (self :E;;
efficacy) dimension (Lau & Hartman, 1983) is also noted in the model. ' 52;‘*:
Findings for the Studies Using the Self Regulation Model :_:'..
TS

The criteria to assess how well each of the three studies incorporated the J——
dimensions of the Self Regulation model is the presence or not, of each of the .
dimensions being measured. The summarized results in Table 3.3, show that all three ' i.,,‘%""gj
studies identified the individuals perceptions of illness cause, illness consequences and i‘::::
-

illness controllability. Only one of the three studies documented the illness identity
and illness timeline (being acute or chronic) dimension.
Self Efficacy and Social Support Theoretical Model Applications

Self-efficacy determines the amount of expended effort and persistence when
there are obstacles or aversive experiences (Bandura, 1982). In self-efficacy theory,
observed models of behavior and subsequent behavior change are dependent on
internalized, cognitive processes that are necessary for behavior change to take place.

The motivation to change derives primarily from (1) outcome expectations, that is, the
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perception that undertaking an action will enable people to achieve their goals, and (2)
efficacy expectancies (self-efficacy) — the perception that one is capable of the action.
Two studies specified using Self Efficacy Theory as the framework for

components of their behavior change research. One study, (R. Glasgow et al., 2003)
also incorporated Social Support theoretical constructs into the research on the effects
of internet support dialogue to enhance utilization, motivation and outcomes. Social
Support theory was also specified in one additional study. The criteria to assess how
well each of these four studies incorporated the dimensions of Self Efficacy Theory
and/or Social Support Theory is the presence or not, of each of the dimensions being
measured. These results are also summarized in Table 3.3.
DISCUSSION

Many of the intervention studies invited participation into their studies either by
e-mail or by in-person enrollment. In all these studies, personal information for continued
contact (i.e., telephone number, mailing and e-mail addresses) was obtained. This is in
contrast to some studies where self-identification and e-mail participation was obtained
for the Web-based participation and the participants were anonymous. Selection bias
may be introduced, as it is possible that Web-savvy clients and researchers may have
differing attributes from non-Web-familiar clients and researchers. Familiarity with the
use of computérs and the Internet may lead to self selection in the use of these
technologies. Conversely, non-familiarity with computers and the Internet may lead
others to refrain from participation, increasing attrition in these interventions. However,
in prior studies, no differences in the attrition rates of Web-based or traditional

interventions was noted (Wantland et al., 2004). This analysis provides evidence that the
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design of such studies should include the expectation of a loss of about one-fourth of the
participants over time.

It is possible that some of the anonymous Web-based participants who may have
completed the assessments may not have truly met the criteria for the study. There is also
the possibility of publication bias where only interventions showing significant findings
are published. Additionally, there is the possibility of missed publications in spite of the
systematic literature review process.

An important predictor of behavior and changing behavior is an individual's
behavioral intention (Montano, Kasprzyk, & Taplin, 1997). However, only five studies
out of the 38 reviewed in this analysis focused on individual motivation and his/her intent
to change behavior over time. Behavioral intention is the perceived likelihood of
performing the behavior and is determined through one's attitude toward performing the
behavior and subjective norm. An individual with strong positive beliefs regarding an
outcome will have a positive attitude toward acknowledging that behavior. Similarly, a
person who believes that others think a behavior should be performed, and who is
motivated to comply with those expectations, will have a positive subjective norm.
Alternatively, an individual with mostly negative beliefs of the outcome of a behavior
will have a negative attitude toward that behavior. Accepting these intentions, the design
and analytical methods for future studies should include theoretical constructs using
models that explicitly target measures of an individual’s behavioral intention and interest
in an intervention at the outset of an intervention study with repeated measurements over
the course of the intervention.

CONCLUSION
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Changes in behavior, have been empirically tested in many studies, providing
evidence claims to support positive outcomes for theoretically based programs in varying
chronic illnesses. The behavior change occurs through enhancing an individuals belief in
his /her own ability to change their behavior to achieve a goal. These abilities lead to the
growth of a participants’ self-confidence to manage illness- and treatment-related
symptoms.

Benefits to be gained from the use of Web-based interventions can be anticipated
as nearly all the identified studies noted significant statistical and/or effect size results
for one or more of their studied outcome change variables. The identified models reveal
evidence that interventions and behavior change maintenance both explicitly or
implicitly guided by cognitive behavioral theoretical models in Web-based interventions
improve an individual’s behavioral change. Such outcomes include smoking cessation,
back pain reduction, reductions in recurrent headaches, increased exercise time,
increased knowledge of nutritional status, 18-month weight loss maintenance, increased
knowledge of asthma treatment, increased participation in healthcare, improved body
shape perception, and positive depression score changes.

The use of the Internet to provide Web-based interventions has been proven to be
a valid and reliable modality for presenting information and support to users. Although
Web-based interventions have the potential for maintaining participation of individuals at
a low marginal cost, maintaining the participant’s interest in the ongoing use of the
intervention over an extended period of time is needed. The length of the interventions
reviewed in this analysis were generally three months or less, which does not provide

adequate information for sustainability of the desired behavior change. There is some
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evidence that well-designed cognitive behavioral change interventions lasting at least one
year are successful in supporting efficacious behavior. Although only five studies
reported on the longer-term efficacy of their interventions and the maintenance of the
outcomes, these Web-based interventions provide evidence that maintenance of long-

term participation in Web-based interventions is possible in addition to being clinically

beneficial.
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Chapter 4. Using Longitudinal Mixed Modeling To Assess Concurrent, Multi-
Symptom Change In Individuals With HIV/AIDS
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ABSTRACT

Background: Muscle aches, numbness in the feet/toes (neuropathic), and fatigue are
commonly ranked among the most frequently reported symptoms by individuals with
HIV/AIDS, both those taking or not taking antiretroviral medications (ARVs), in cross-
sectional studies. Longitudinal studies of symptom change over time and symptom
synergies have not been examined in this population. Individual demographic
characteristics are considered in their role in identifying the symptom trajectory in these
individuals. Methods: A subset analysis from a six-month longitudinal sample of 243
HIV+ individuals taking ARVs was studied. The sample was 70% (n=169) male, 87%
(n=212) non-white, mean age of 41.8 years (SD=7.6, range 22 to 68), HIV+ for a mean of
8.6 years (SD=4.60, range 1 to 22), with 51% (n=125) having an AIDS diagnosis, and
26% (n=64) reporting a depression diagnosis at enrollment. Multilevel, logistic
regression models were used to analyze both lagged and concurrent effects of the time-
varying covariates of self-reported muscle ache, numbness of the feet/toes, and fatigue.
Various demographic characteristics were also analyzed for their effect on the symptoms
intercepts and change over time. Results: There is consistency in the proportions of
individuals reporting symptoms initially and the proportions remain constant over time.
The lagged effects model showed that a report of numbness in prior periods is twice as
likely to report fatigue in subsequent periods (OR=2.31, p < 0.05). In concurrent, multiple
symptom models, at baseline, the odds of an individual reporting no additional symptoms
and having fatigue is 0.13, an equivalent risk of about 12%. Individuals reporting
numbness of the feet and toes are three times as likely to report fatigue. Reporting

muscle aches increases the odds of fatigue by 16 (a 95% likelihood) over the six month
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reporting period. Individuals having a prior medical diagnosis of depression were nearly
four times as likely to report fatigue than those without a depression diagnosis.
Conclusions: In individuals with HIV/AIDS who are taking ARVs, there is evidence of
symptom synergy in individuals with muscle aches and numbness increasing the initial
status of fatigue reports. The simultaneous, multi-symptom occurrences of muscle aches,
numbness in the feet/toes, and fatigue have an additive effect in increasing the levels of
fatigue. These symptoms remain constant over time. This analysis provides evidence
that symptom change in light of the presence of other symptoms can provide a more
accurate representation of an individual’s symptom experience. When evaluating
patients with muscle aches, particularly with numbness of the feet and toes, an evaluation
of fatigue should be considered. The consideration of treatment of multiple symptoms

may provide improved patient outcomes over a single symptom approach to care.

L A
.

g

ot e

A .
P

$2 et
-

L L L
|

AN
-



INTRODUCTION

Understanding the course of symptoms in individuals with chronic illness such as
diabetes, hypertension, HIV/AIDS, and in those undergoing chemotherapy for cancer, is
a fundamental concemn for clinicians and clinical researchers. Symptoms associated with
HIV illness as well as the side effects of the anti-retroviral regimens (ARV’s) used to
prevent replication of the HIV virus have been associated with decreased HIV medication
adherence (Ammassari et al., 2004; Bonfanti et al., 2001; Catz, Kelly, Bogart, Benotsch,
& McAuliffe, 2000; Holzemer, 2002; Vogl et al., 1999) and decreased quality of life
(Davis, 2004; Hudson, Kirksey, & Holzemer, 2004). Muscle aches, numbness in the
feet/toes (neuropathy) and fatigue are commonly ranked among the most frequently
reported symptoms by individuals with HIV/AIDS, both those taking or not taking
antiretroviral medications (ARVs), in descriptive and cross-sectional studies. There are
no longitudinal studies exploring these symptom experiences in individuals with
HIV/AIDS. Many symptoms such as depression, anxiety, fatigue, and shortness of breath
are often unrecognized by health care providers and are often under-treated (Hughes,
2004). These studies report that symptoms are transient by nature and vary in their
presence, absence, and intensity. In particular, there are few published studies
describing how these individuals experience of symptoms change in their presence or
absence over multiple measurement periods.

Recent developments in symptom research in cancer and cancer treatment have
produced results that are applicable to HIV symptom management research. In their
seminal research of symptom occurrence in cancer, Dodd, Miaskowski and Paul (2001)

found that symptoms do not occur alone but in groups, illustrating an adverse synergism
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of multi-symptom occurrences in the symptom experience. These researchers identified a
group of three or more concurrent symptoms as being an association of symptoms they
termed symptom clusters (Dodd et al., 2001).

The hypothesis that symptoms may occur concurrently in groups was initially
proposed in psychology and psychiatry, and subsequently has been widely used in these
fields (Kim, McGuire, Tulman, & Barsevick, 2005). The concept of symptom clusters
has long been the basis for disease classification and diagnosis of psychological
disorders. In their structured review on the subject of symptom clusters, Kim and
colleagues noted that symptom clusters were initially identified by clinical impressions
and expert consensus, and later statistical methods as exploratory and confirmatory factor
analysis were used for identifying symptom clusters, naming factors as symptom clusters
(Dodd et al., 2001; Gift, Jablonski, Stommel, & Given, 2004; Gift, Stommel, Jablonski,
& Given, 2003; Kim, McGuire, Tulman, & Barsevick, 2005; Miaskowski, Dodd, & Lee,
2004; Voss, Portillo, Holzemer, & Dodd, In press). Authors as Amdur and Liberzon
proposed that separately, the clusters provide the basis for diagnosis and classification
and in combination, well defined multiple symptom clusters may better conceptualize
illness (Amdur & Liberzon, 2001 ). Consensus of what constitutes a symptom cluster or
whether nor not a symptom cluster can exist is still unclear. However, in the case of
cancer, there now appears to be consensus among researchers that multiple concurrent
symptoms caused by cancer, cancer treatment, or both may be best studied by research
focused on 1) how a set of symptoms are related; 2) how the multiple symptoms and their
treatment are related and influence each other; and 3) how together, symptoms influence

studied outcomes (Barsevick, Whitmer, Nail, Beck, & Dudley, 2006). Still, these focal
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points of research do not explicitly take into account the symptom experience over
multiple time periods and any additive effects in symptom frequency and/or intensity
caused by the presence of multiple symptoms.

Recent physiological research shows that in patients living with HIV/AIDS and
receiving ARVs, acute fatigue is a lead indicator for cellular mitochondrial dysfunction
and, as a result acute fatigue onset and chronic fatigue may have differing physiological
and psychological origins (Voss, 2005). Sensory neuropathy occurring in the context of
HIV/AIDS is also a frequently reported symptom, particularly in patients treated with
non-nucleoside reverse transcriptase inhibitors (NRTI) antiretrovirals zalcitabine (ddC,
Hivid), stavudine (d4T, Zerit) and didanosine (ddI, Videx). Though decreasing in use in
the United States, stauvidine is a component of the single pill combination treatment used
in treating HIV in Africa. NRTI-sensory neuropathy presents as a length-dependent
sensory neuropathy (i.e., feet affected first) manifested by pain in the soles of the feet in
over 60 percent of individuals and paresthesias (numbness) in 40 percent. Sensory
neuropathy not only affects the quality of life, but also is frequently under-treated, even
by expert HIV providers. In addition, the development of neuropathic symptoms as well
as the fear of sensory neuropathy, may reduce adherence with antiretroviral regimens
(McArthur, 2001) . Finally, peripheral neuropathy may actually be an early marker of
mitochondrial dysfunction, which is now believed to contribute to the development of
lipodystrophy/fat redistribution, lactic acidosis, and other toxicities.

Research by Cleeland et al (2003) on the symptoms related to cancer and cancer
treatment including pain, wasting, fatigue, cognitive impairment, anxiety, and depression

describe biologic pathway similarities between such symptoms and sickness behavior.
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describe biologic pathway similarities between such symptoms and sickness behavior.
The findings suggest that the physiological and psychological responses are mediated by
cytokines acting on the central and peripheral nervous systems inducing sickness
behavior in human and animal models. Administering cytokine antagonists often
prevented the symptoms from occurring (Cleeland et al., 2003).

Franceour (2005) brings evidence from longitudinal research in depressive affect
and bone pain associated with the synergistic interactions of fever, fatigue/weakness,
decreased appetite, and weight loss in individuals with cancer receiving palliative
radiation treatment. Using dichotomous variables representing a symptoms presence or
absence, this research found that significant overlapping interactions between pain and
nausea, and pain with dyspnea might be in part due to clustering of symptoms associated
with fatigue and depression. Further analysis of these variables suggests heightened pain
sensitivity in individuals having concurrent symptomology with depression and is related
to crossover effects of shared pathways and reporting the improvement in pain as a result
of fatigue and depression interventions (Francoeur, 2005).

Quantitatively characterizing symptoms and symptom occurrence over time can
help clinicians and researchers elucidate the underlying heterogeneity in individuals that
are relevant to symptom change. Understanding individual differences in reported
symptom frequencies and intensity of the symptoxhs are important to health care
providers in helping their patients in the management of symptoms helping in adherence

to medication/treatment regimens and other desirable outcomes.
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METHODS

This analysis provides a first stage approach to identify if multiple symptoms
occur in synchrony with fatigue. Further, this research seeks to determine whether the
presence or absence of additional symptoms change the proportion of fatigue occurrence
and to quantify the likelihood of change in the occurrence of fatigue. Longitudinal,
repeated measures data are used to describe changes in fatigue over time, examine
predictors of fatigue, and to assess the impact of other symptoms on fatigue.
Design

A subset analysis from a six-month longitudinal randomized controlled trial of
243 HIV+ individuals taking ARVs was studied for the effectiveness of tailored nursing
intervention to increase adherence to ARVs (Holzemer et al., 2006). The study showed
no significant difference in outcome of adherence between the treatment and control
groups. Self-reported symptom frequency and intensity measure were obtained at
baseline (month 0), one month, three months, and six months. Multi-level mixed growth
models using Mplus (Muthen & Muthen, 1998 - 2006) were used to assess single and
multiple symptom models for the symptoms of self-reported numbness, muscle ache, and
fatigue associated with HIV illness.
Instruments

Two instruments from the study were used in this subset analysis of symptoms.
These instruments were completed by the participant at baseline (at time of
randomization into the study), and at one-month, three-month, and six month intervals
thereafter. They included a demographic questionnaire and a checklist of symptoms for

persons with HIV. The Demographic Questionnaire was used to obtain demographic
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data from the participants. The Revised Sign and Symptom Checklist for Persons with
HIV Disease (SSC-HIVrev) consists of 72 items, that measure symptom experience.
Respondents select only those symptoms experienced in the past 24 hours. Response
choices include “mild”, “moderate” or “severe” for symptom intensity. The symptoms
not experienced are coded zero “no symptom” (Holzemer, Hudson, Kirksey, Hamilton, &
Bakken, 2001).
Choosing multi-level growth modeling over other methods

Multi-level growth mixture modeling is well suited to analyze symptom data as it
assesses each individual intercept and growth trajectory and estimates the individual
deviance from the group average. The method does not require equal waves of data as in
repeated measures analysis of variance (ANOVA) and multivariate analysis of variance
(MANOVA), making it appealing for longitudinal analyses where participant attrition is
often a problem in maintaining a meaningful N and to retain power in statistical analyses.
When the outcome variable of interest is measured from the same subject repeatedly over
time, the measurements are almost always correlated in some way. To account for this
correlation, repeated measures statistical analysis tools may be used to make inferences
(Ugrinowitsch, Fellingham, & Ricard, 2004) The more traditional ordinary least squares
(OLS) computational methods used by repeated measures ANOVA, etc., assumes a
constant correlation among multiple measurements within a subject. This assumption
would be true if measurements taken closer in time have correlations similar as those
taken farther apart in time. However, the assumption of constant correlation for
measurements within a subject may not be true in many cases and correlations grow

smaller over time. The multilevel mixed models use an estimation algorithm called
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generalized least squares (GLS) that is designed to deal with correlated data. Instead of
comparing means across treatments and time points, and dealing with complex
interpretation of the model interaction terms, growth trajectories test for differences in
initial values and in rates of growth of each factor’s levels, allowing for a more
straightforward interpretation of data. The results obtained from these statistical analyses
are very useful to explain the effects of change incurred as a result of an intervention.
Levels of the multi-level models in this analysis

The first stage of a multilevel model of change, level-one, (individual change over
time) focuses on within-individual change over time. The individual pattern of change
over time is described for each person’s individual trajectory. The goal of a level-one
analysis is to describe the shape of each person’s individual trajectory as being linear or
nonlinear and consistent or fluctuating. The second stage of an analysis of change, known
as level-two, is focused on between-individual differences in change. Patterns of within-
individual change are assessed to detect heterogeneity in change across individuals and to
determine the relationship between predictors and the shape of each person’s individual
trajectory.

In this analysis, the level-one analytical focus was on the symptoms of muscle
aches, numbness in the feet/toes (neuropathy), and fatigue. The categorical symptom
variables had non-normal distributions. Each symptom variable had a preponderance of
zeros (no symptom) and symptom intensities were rated mild or moderate in nearly 75%
of the cases. Because of the non-normal distributions, these symptom variables were
recoded into dichotomous variables with binomial distributions. To achieve this, the

response choices of 1, 2, and 3, were all recoded as 1 “yes”. The zero was retained as a
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“no” response. These dichotomous variables were analyzed using multilevel logistic
regression.

Binomial (or binary) logistic regression is a form of regression that is used when
the dependent is a dichotomy and the independents are of any type. Logistic regression
applies maximum likelihood estimation after transforming the dependent into a logit
variable (the natural log of the odds of the dependent occurring or not). In this way,
logistic regression estimates the probability of a certain event occurring.

The multilevel model using dichotomous data is modified from the traditional
format (Snijders & Bosker, 1999), and provides an application using the multilevel
model. In all models the assessment of the level of influence each symptom had upon
one another was assessed by comparison of the fit between a model that held the
parameter intercepts constant (constrained model) and a model that allowed the intercepts
to be random (unconstrained model). The constrained model limited the intercept to a
single averaged value of the intercepts for each parameter. The model fit statistics were
compared for differences. If the two models did not greatly differ in their fit statistics,
then the modeled parameter estimations of the constrained models reflect the changes in
the dependent outcome of fatigue that results from the effects of the independent
symptom variables. If the models differ in their fit statistics, then there were other non-
measured influences on the fatigue outcome.

Assessment For Temporal Symptom Occurrence

Lagged effects linear growth models were assessed to determine if a temporal

relationship exists between the symptoms of numbness, muscle aches and fatigue. These

models assessed fatigue occurrence as the outcome variable dependent upon the presence
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or absence of muscle aches and/or numbness in prior time periods. The models measured
the individual and average intercepts and slope changes. The models were evaluated for
correlation among the observed variables and the unobserved (latent) variables. In
addition, correlation among the residual, comprised of the unexplained measurement
error from both level one and level variables was evaluated (Figure 4.1).

[Figure 4.1 about here]

The second set of models assessed the concurrent symptom status of muscle ache
and numbness and their association with the outcome of fatigue (Figure 4.2). This model
was further assessed further by the addition of level-two characteristics of the individuals
including age, gender, having and AIDS diagnosis, and having a medical diagnosis of
depression at the time of study enrollment. These variables helped explain any between-
person differences in trajectories of the level-one time-varying symptom covariates. It
was assumed that would be differences between individuals that were not captured by the
explanatory variables and are regarded as unexplained variability with the set of all
participants.

[Figure 4.2 about here]
RESULTS:

There was a total sample size of 240 individuals with the potential of four
observations each at baseline, month 1, month 3, and month 6. The multi-level analysis
is based on a total of 825 observations. The demographic variables revealed that the
sample was 70% (n=169) male, 87% (n=212) non-white (72.4% African American,
10.7% Hispanic), mean age of 41.8 years (SD=7.6, range 22 to 68), HIV+ for a mean of

8.7 years (SD=4.7, range <1 to 22), with 51% (n=125) having an AIDS diagnosis, and
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26% (n=64) reporting a depression diagnosis at enrollment (Table 4.1). There were no
differences in symptom frequency or in the report of depression between the primary
study’s treatment and control groups. The mean intensity of the symptoms of fatigue,
muscle aches, and numbness of the feet/toes ranged from 1.7 to 2.1 for all the
measurement periods on a scale of one to three. For all three symptoms, reports of severe
symptom intensity were highest at baseline, decreased to the month three measurement
period then increased slightly at month six. Over time, there is a decrease in the reports
of fatigue and numbness, and a slight increase in muscle aches (Table 4.1).
[Table 4.1. about here]

Symptom growth models
The Single symptom growth model

The initial model to assess symptom change looked at the initial estimates of
fatigue and fatigue change over time without additional variable influence (Table 4.3,
model A.). This fatigue intercept for this model revealed the odds of reporting fatigue
was .80 (23% less than those not reporting fatigue), validating that most cases at baseline
reported not having fatigue as noted in the frequency Table 4.1. There was significant
variation in the fatigue intercepts and relatively large standard errors (SE) indicating that
there are other non-explained influences on the fatigue symptom intercepts contributing
to individual variation in this single symptom model.

The slope of fatigue was generally flat (OR=1) indicating no change over time.
This is again substantiated by the covariance between the intercept and slope having a
logit value close to zero meaning slope did not greatly vary as the intercept values varied.

There is no significant residual variance in either the intercept or the rate of change
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indicating the amount of scatter about the individuals observed outcome changed very
little over the six-month period. Again, suggesting that there is consistency in the
proportions of individuals reporting fatigue initially and that the proportions remain
constant over time. The relatively large standard errors about the average trajectories

indicate a great deal of individual variation of change over time.
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Lagged Effects Linear Growth Model

To assess the lagged effect of symptom occurrence over time, and any additive
effects of additional symptoms, individual models estimating the first effect of muscle
aches on fatigue and then estimating the effects of numbness of the feet/toes on fatigue
were developed. This was followed by the development of a model that estimated the
effect of both symptoms simultaneously on the outcome of fatigue. The level of
symptom correlation between time periods was consistent as was the relative magnitudes
of the correlations between the symptoms. These correlations ranged from .44 to .60 for
fatigue with muscle aches; .20 to .42 for fatigue with numbness; and .21 to .34 for muscle
aches with numbness (Table 4.2). In all these models, there were no significant
differences in the fit indices between the constrained and unconstrained models
indicating that the constrained model represents the data well in estimating the effects of
the symptoms on fatigue.

[Table 4.2. about here]

A significant relationship between muscle aches and fatigue intercepts was noted
in the six-month measurement period (OR=1.8, p < 0.05). Significant relationships
between numbness and fatigue were also noted for the entire measurement period
(OR=.2.7, p £0.05). Next, a combined model estimating the effect of both muscle aches
and numbness on fatigue was developed (Table 4.3, model B.). This significant
relationship between muscle aches and fatigue is no longer significant (OR=1.21, p >
0.05). This model showed a continued significant effect of numbness on fatigue
(OR=2.48, p < 0.05). This indicated a temporal relationship between numbness and the

report of fatigue in this sample over the six-month time period.
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Interactions between each level-one symptom variable and time were estimated
as the product of the symptom and the variables of time for each time period. These
product variables were included in the regression models. No significant interactions
between symptoms and time were noted, indicating that in the lagged-symptom models,
the presence of fatigue did not change as a result of the effect of time alone. The addition
of the level-two variable “having a depression diagnosis” did not impact the mean
intercepts for any of the symptoms and also was not a significant parameter in this model.
There was also no interaction effect between having a depression diagnosis and any of
the symptoms and was not a significant parameter in this model.

[Table 4.3 about here]
Concurrent Symptom Growth Model

As in the lagged-effect models, in order to better assess whether or not other non
symptom-related factors were contributing to the individuals symptom trajectory change
of fatigue, the constrained and unconstrained models were estimated. Comparison of the
constrained and unconstrained models for single-symptom models for fatigue, muscle
ache, and numbness revealed no significant differences (X* difference < 15) between the
respective models (fatigue X?=0.346, p > 0.05 ; muscle ache X?=2.19, p>0.05;
numbness X?=1.90, p > 0.05).

In all models, the analysis of the fatigue slope change included linear, quadratic
and cubic estimates. The linear slope measures only were reported for fatigue and
numbness since the quadratic and cubic slope change estimates were not significant in

any model. None of the slope estimates was significant. Additionally, the linear slope
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parameter generally provided the best estimate of fit over time as indicated by a smaller
standard error and higher Z score than the non-linear estimates.

As in the lagged effect models, interactions between each level-one symptom
variable and time were estimated. In the concurrent models there were no significant
interactions between symptoms and time. Again, the level-two variable indicating a
medical diagnosis of depression at baseline was also tested for interaction with fatigue,
muscle ache, and numbness over time. These estimations did not identify an influence of
a depression diagnosis on an individuals’ report of fatigue over time.

Level-Two Model Characteristics

At level two, the specified relationships between the individual growth parameters
and the person level predictors were estimated in an incremental process adding the
additional level 2 variables of years living with HIV, age, having an AIDS diagnosis, race
- defined as white/nonwhite, and other medical diagnosis of depression in each
subsequent run.

Analyses of these fixed effects in the multi-symptom model showed only depression was
a significant predictor of fatigue, increasing the odds of fatigue by 3.6 (Table 4.3, model
E. In the multiple symptom models, at baseline, the odds of an individual reporting no
additional symptoms and having fatigue is 0.13, an equivalent risk of about 12%.
Individuals reporting numbness of the feet and toes are three times as likely to report
fatigue. Further, individuals reporting muscle aches are 17 times as likely to report
fatigue.

Comparison of the concurrent and lagged models
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Both the concurrent and lagged symptom models showed significantly improved
intercept variance parameters from the fatigue only symptom model with the addition of
the time-varying covariates. In the concurrent model, 15.4 % of the variance in
individual intercepts was explained and, including the level-two variable of a depression
diagnosis, 30% of the variance in individual intercept values was explained. There was
still unexplained variation in the intercepts however. The multi-symptom lagged effects
model explained 41% of the variance in individual intercepts. The difference between
the amount of explained variance suggests that the reported symptom change in fatigue
between baseline and time one contributes to a large extent to the individual intercept
variation.

There was a small change in the fit statistics of the log likelihood, Akaike
information criterion (AIC) statistic and Bayesian information criterion (BIC) statistic.
The fit statistics of both the lagged and concurrent models improved (values closer to
zero) with the addition of symptoms and again, with the addition of the level two variable
of a depression diagnosis. The concurrent models fit statistics were larger as they were
fitting four time periods of data simultaneously. Whereas the lagged models were fitting
only three time periods of data. Because of the parameter measurement differences
between these two set of models, a direct comparison of variation and fit between the
lagged and concurrent models is not reasonable.

DISCUSSION

This analysis provides evidence that the multiple symptoms of fatigue, muscle

aches, and numbness of the feet/toes do impact one another and the level of effect is

quantifiable. The significant between-symptom correlations at each measurement period
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confirm that these symptoms are commonly reported together. The consistency of the
level of symptom correlations between time periods and the consistent relative
magnitudes of the correlations between the symptoms provided an opportunity to further
investigate both the temporal and concurrent effects these symptoms may have upon one
another. The models that included the identified multiple symptoms helped explain the
unmeasured variation in fatigue estimated in the initial growth model
Lagged Effects Linear Growth Models

The longitudinal study of symptoms can serve to provide valuable information as
a source of data for establishing a baseline trend of information. This subset analysis was
a review of symptoms and symptom occurrence over time for which there was no
intervention in the design of the study to address symptom status. The short time [six-
month] period of measurement may preclude any measurement of variability of symptom
change. Also, the time between measurement periods may also have altered the time
varying influence between symptoms.
Concurrent Symptom Growth Models

The simultaneous, multi-symptom occurrences of muscle aches, numbness in the
feet/toes, and fatigue have an additive effect in increasing the levels of fatigue. The odds
value of 0.80 for individuals reporting fatigue alone translates into a relative risk of about
45%. The odds increase to 7.96 times as likely to report fatigue (relative risk about 95%)
in individuals concurrently reporting numbness and muscle aches. In the model with
fatigue, muscle ache, and numbness combined, individuals having a prior medical
diagnosis of depression were over three times as likely to report fatigue than those

without a depression diagnosis.
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The difference berween the amount of explainad vanance bemeen the concurrent
and lagged effects models suggests that the reported symprom change in fatigue hetween
baseline and time one contributes to a large extent to the individua! intercept vamason
model. This may indicate that the change from the initial se’f assessment of faZste &t
time one was significantly greater than in the subseguent measurement perniads. This

occurrence is substantiated by the frequency of fatigue measurad at haseiine and ume
one.

The models do not fully address the role of pnor symptom starus of fatigue as an
outcome variable and its role is predicting ongoing fatigue. Longitudinal data sets with
larger sample size are needed to assess the autoregressive nature of prior s\mptom status
to predict future symptom status in conjunction with change over a substanual penad of
time. It was determined that ohce observed. ssxmptom presence changed very hittle over
the six-month evaluation period. in the absence of any intervention. It is therefore not
unexpected that symptoms did not change over time. Further. the use of dichetomous
dara is limiting but in light of limited count data that contain a preponderance of zeros (no
symptom), the methods to assess symptom change over time. produced plausible models.

Researchers are now actively involved in studies that invoke the need for longitudinal
multi-level models of change over time. In 2004, the National Institute of Nursing Research
(NINR) announced plans for the support of research for the simultaneous management of
multiple symptoms. The NINR supports research that identifies and descnibes groupings of
symptoms in individuals with HIV AIDS and cancer by determining the effects of these symptom
clusters on the individual, and developing interventions to manage the multiple ssmptomology
(Grady, 2004). The results from longitudinal analyses of symptom change over ime provide

further evidence of symptom synergism in individuals with HIV" AIDS. These symptoms include
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both the psychosocial symptom of fatigue and the physical symptoms of numbness of the feet and
toes and muscle aches. Studies incorporating mixed modeling for the effects of time-varying
symptom covariates offer additional understanding of the role of symptom experience in these
individuals and provide insights into how symptoms group together and the effects of patient

interventions and treatment for multiple, concurrent symptoms.
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Since the early 1990’s the Internet has been used as a conduit to provide health
information to patients and as a forum for behavior change health interventions.
However, the rigor of the interventions in their theoretical underpinnings and the
expectations of the interventions to provide sustainable longer-term outcomes have not
been addressed. This is in part due to inadequate research methods and costly resources
to provide the structure necessary to repeatedly measure individuals over longer multi
time periods. The aggregate efficacy of Web-based intervention methods and
instruments has not been adequately assessed in comparative Web-based interventions to
non-Web-based interventions such as traditional face-to-face interactions and paper and
pencil assessments.

In order to ascertain the utility, efficacy, and efficiency of the Internet to provide
ongoing assessments obtaining measures over multiple time periods three research
projects were undertaken over a three year period to address the overarching questions of
rigor and equivalency of Web-based to non-Web based behavior change interventions
and also to determine the best statistical methodology to assess change in dichotomous
and/or ordinal outcome measures. The research projects focused on comparing the
efficacy of Web based to non-Web based intervention outcomes for the same
behavior/knowledge change outcome and analytical strategies t examine change over
time.

Changes in behavior, have been empirically tested in many studies, providing
evidence claims to support positive outcomes for theoretically based programs in varying
chronic illnesses. The behavior change occurs through enhancing an individuals belief in

his /her own ability to change their behavior to achieve a goal. These abilities lead to the
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growth of a participants’ self-confidence to manage illness- and treatment-related
symptoms. Understanding motivational influences to encourage and maintain behavior
change is important to maintain the desired effects often reported to have been achieved
by behavior change interventions.

This research project revealed that behavior change can be effectively
administered incorporating Web-based interventions and that such interventions are at
least as effective and in fact, moderately more effective, than traditional face-to-face and
paper based behavior change interventions. The effectiveness was demonstrated through
a meta-analytic literature review finding that 16 of the 17 outcomes revealed improved
knowledge and/or improved behavioral outcomes for participants using the Web-based
interventions. The individual effect sizes for each of the reviewed study variables for
knowledge change and/or behavioral change showed effect sizes ranged from small (+.01
to .19), moderate (+.20 to .47),and moderately large (.54 to .75). The comparison of the
reliability of instruments used in a Web based format to traditional formats was done
showing no significant difference in the format used to administer the instrument.

Web based utilization provides measurement methods that can ascertain the use of
a Web site, visits to a various pages on the site, and paths to trace links and usage patterns
by the user. These are added benefits to using the Internet in administrating an
intervention and useful to determine the dose of the Web-based intervention. Based on
the individual’s response, how much intervention that is needed by an individual can be
tailored and varied. The burden to complete the needed information throughout the site
may be relieved by increased interactivity to create and maintain interest in the site.

Interactivity may help reduce attrition of Web users and provide benefits in producing
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positive behavioral change. The two web-based reviews revealed that interactive Web-
based intervention and maintenance programs to be useful as mechanisms to achieve
ongoing repeated measurement for the study of process and outcome variables. These
studies find that longitudinal study design should include the expectation of a loss of
about one-fourth of the participants over time.

In both of these structured analyses, there were no significant differences between
the length of an intervention and effect size for the studied outcome. The research
question regarding the typical length of an intervention/maintenance study to date and
whether or not one can make the inference that such time-limited intervention do actually
change behavior was studied in the structured review on the use of theoretical models in
Web based Interventions. The results show evidence that well-designed cognitive
behavioral change interventions and maintenance programs lasting at least one year are
successful in supporting efficacious behavior.

Longitudinal assessments are useful and practical in understanding how
symptoms occur synergistically as well for the assessment of adequate interventions to
alleviate or prevent adverse symptom occurrence in the presence of chronic illness. In
chronic illness, symptoms themselves are often transitory, with individually moderating
influences that impact an individual’s perception of intensity, impact, and degree of
bother. A secondary analysis of the symptom experience in 243 HIV-positive
individuals taking antiretroviral medications was performed to assess the measurement of
change in longitudinal repeated-measures models. Longitudinal mixed models was used
to estimate outcome change over time to assess the feasibility of the statistical method as

a framework for ongoing longitudinal analysis of data collected in a Web-based
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intervention. Results from the longitudinal analysis of symptom change over time make
clear that a model measuring only one symptom over time with or without covariates is
not adequate to estimate the synergistic effects of other symptoms. Analysis in symptom
change in light of the presence of other symptoms can provide a more accurate
representation of an individual’s symptom experience.

Study of the multi-symptom occurrences of fatigue, muscle aches and foot/ toe
numbness substantiate evidence for symptom synergism in individuals with HIV/AIDS.
Future study in symptom research in HIV/AIDS and other chronic illnesses require
studies incorporating longitudinal design and multi-level analytical methods to capture
the heterogeneity in individual change trajectories. However, to more fully utilize these
longitudinal methods, the limitations of statistical analysis to adequately model
categorical count or dichotomous data must be addressed. Shortcomings in these
statistical methods to address ordinal data changes over time suggest that measures need
to be increasingly variable and scalar in nature. As a result, revised instruments are
needed and validation of these revised instruments is needed.

The use of the Internet to provide Web-based interventions has been proven to be
a valid and reliable modality for presenting information and support to users. Although
Web-based interventions have the potential for maintaining participation of individuals at
a low marginal cost, maintaining the participant’s interest in the ongoing use of the
intervention over an extended period of time is needed. Benefits to be gained from the
use of Web-based behavior change interventions can be anticipated as nearly all the
identified studies noted significant statistical and/or effect size results for one or more of

their studied outcome change variables. The identified models reveal evidence that
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interventions and behavior change maintenance both explicitly or implicitly guided by
cognitive behavioral theoretical models in Web-based interventions improve an
individual’s behavioral change. These studies should also include theoretical constructs

using models that explicitly target measures of an individual’s behavioral intention and

interest in an intervention at the outset of an intervention study with repeated
measurements over the course of the intervention.

To appropriately assess changes due to an intervention, the adequate and repeated
measurement of symptom occurrence and intensity needs should be obtained from a
trended baseline. This trended baseline can be applied to ongoing longitudinal
assessments of many different and potentially time-varying data. A systematic plan

incorporating a trended baseline assessment, will include an individuals self assessment

and self care of symptoms associated with illness as well as quality of life data that is to v

be regularly captured via the designed interactive self care symptom management

e -

"“‘-.n"a

checklist and symptom management strategies. The measures are assessed for multiple -
phases including the intra-intervention phase as well as post intervention maintenance T

(L S

phase monitoring.

The management and measurement of any chronic disease should be personalized
to an individual, as the person is ultimately responsible for the success of the intervention
evidenced by maintenance of the behavior change. Self-management of a chronic
condition and contribution to disease management has demonstrated improved results and
adherence to treatment regimens. Web-based interventions should be designed to allow L
individuals to tailor the intervention to his or her specific needs. With the advent of high-

level Web programming languages, intended to provide effective data and information
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provision and retrieval, the flexibility to provide interactive and responsive programs for
use on the Internet is increasing. This is conducive to the incorporation of interactive and
continuous self-monitoring, feedback and information exchange that is certain to play an

increasingly important role for this patient care need.
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TABLE 2.1. INCLUSION AND EXCLUSION CRITERIA FOR THE META-ANALYSIS

Inclusion Cntena:

e Publication date: January 1996 to December 2003.

e Comparison of a Web-based behavior or educational intervention, intended to
influence behavioral change and/or self-efficacy health outcomes of participants
compared to a non-Web-based method.

o Either randomized and controlled clinical trials or convenience samples

o Descriptive studies using a baseline and post study score(s)

e Clinic and clinic’home based studies

e Score of 12 or more on the Quality Rating Scale for the study (see Table 2).

Exclusion Critenia:

e Publication date: prior to January 1996

e Excluded studies:

o Non-Web-based Computer Assisted Instruction (CAI) studies

Procedural methods citations (methods papers, non-implemented studies)

Prospective non-implemented studies/citations

Provider focused studies, no client participation

Web site access only studies

Professional practice studies

Telephone based interventions

Remote monitoring studies

Interventions incorporating synchronous video communication

ofo|ojo|O0|O|O|O|O

Web-based intervention compared to another Web-based intervention

o Classroom or non-clinic/non-home location

e Score less than 12 on the Quality Rating Scale for the study (see Table 2).
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TABLE 2.2. QUALITY EVALUATION OF SELECTED INVESTIGATIONS

Study Characteristic Evaluation Criteria Scoring
Study Design 1. Randomized trial 3 points
2. Non-randomized trial with control 2 points
group 1 point
3. Descriptive/cohort study
Selection and specification of | 1. Random selection with description of 4 | 3 points
the study sample to 5 demographic variables
2. Random sampling without sufficient 2 points
description of the demographic variables 1 point
3. Convenience sampling with sufficient
background information + 1 point
4. Bonus point for a description of how
many patients were excluded and reasons
for exclusion.
Specification of the 1. Illness specified with reproducible 3 points
illness/condition inclusion/exclusion criteria. pouny
. N . 2 points
2. Diagnostic criteria only were provided 1 poi
. . point
3. Diagnosis only
4. Bonus point if all prior criteria were met +1 point
and co-morbidities were described. po
Reproducibility of the study 1. Description permits the reader to 1 point
replicate the study
2. Results provided a standard for Yes: 3
computing effect size (i.e., variable means, | points
standard error, or standard deviation No: 0
correctly stated). oints
Outcomes specification and 1. Outcome measure is described and valid | 3 points
measurement instrument use was clearly provided
2. Outcomes were not measured using 2 points
valid and reliable instruments
3. Results did not match the described -1 point
outcomes to be measured in the study
Maximum score 18 points

Only studies that scored 12 or higher were retained for meta-analysis

79

A d

N

RIS IREIRG



v

; & . N o " W ¥ W 5
2 ~ <~ - % o ey 7 . - i -
URBRERRE Y 1 Rty
08
“JaLLIAIU] 3Y) JOAO pue
soueudurew ySiom Jo (SdI-W ‘1oddns uosiad-ut fewrunu
syiuow Xis 1811y a3 Suunp ‘SdI-4 ‘woddns uosiad-ur juanbouiy)
dnoi3 gq1-4 ayp ueyy| sSunsow ssof JySom ul uosiad-ur yjoq pajonpuod weidoid
W31am alow Apueoyudis| 2ouepuane Aq panqIyxs 20UBUIUIBL JUOW-Z | B AQ Pamo][0]
paured uonipuod Sy YL a3ueypd Joiaeyag jusuean A31s2qo [eioiAByaq uosiad
*208J-0) A3ojouyda) Ut yim [eLn ssof 1ySiam [elolaeyaq
-90B] 129U 0] JUBAM S] Y3 | 1M 1OJW0d ‘SuLiojiuow [BI1UI[D YIUOW-Q Y "SUOISSIS
ul AuBwW ‘Syjuow 9 1Yy | -J|9s ‘douepuane ‘A1Anoe uosiad-ur 0) pareduwod jauwIU] 24}
‘UONIPUOd S [earsAyd ur popuadxa| Apms weidoid IDA0 pa1onpuod weidoid aoueuduIew 700Z ‘9 zainuey
- 9y} ul uey) 2dUBUIUTELL A312u0 ‘oyejul AJejaip|  dduBUUIRW 1YS1om B JO SSOUIALIIYJD Y} ‘3 UBAOPION ‘d PIOD
“PIUALNDOP SBM Jo sjpuowt 71 23 ‘W31am Apoq = AQ fauow 7] Sunednsaaut ‘Apms paseq-qapm (S = -Kase)) ‘W oNniniq
SJUDLUNLSUL JUILSSISSE| JOAO UONIPUOD JoUIAU] Y} poyaw poddns|  ‘paziuopuey [onuo) ‘¢ = S Hoddng [euonipes], [onuo))|‘d [19zzng ‘S oneurg
JO Aujiqei[a1 10 AJIpIEA ON| Ul JOMO| SEM 2DUEPUINY WA JO asn = AJ|  ‘eutpmiduo] PISSNISIP JON ‘S1 = S Hoddng 1wy 9y = N Wy3rm ‘[ ouuag-AoAeH
98"
= UONE[aLI0D uewLeads *2[BOS SSAUUIY) JOJ *SIPN)INE/SIOIARYDQ/SIIPIOSIP
pamoys OSH pue 3049 AU-[(1T ‘@areuuonsanb Junes pue uonoeysnessip
ay) ‘saansealu uijaseq SUONIPUOd YTM uonBUIUEBXD Apoq 29npal 0) SUONUIAIIUL 000Z ‘D JojAe] -Leg
1V "99" = JUdID1JJA0| pue | ¢ 2Y) Uam1aq punoj|  Iaplosip Funey ‘saiods [euoneonpa oydAsd paseq wWoOOISSE[D ‘d A2
ApijeA JuaLINdUOd pue 219M $109]J2 JuedljIudis| areuuonsanb uonorysnes sainseawt pue paseq-qap Jo uosuedwo)) “dn ‘yq 108undg
‘88°0 = ANPI[BA 159101-159) ON "siopiosip Sunea|  Apoq uraduey) = AQ pareaday MO[[0] YJUOW-INOJ PUB UONIUIAIIIUI ‘A pleeH-utaisdds
‘L6 JO Aou)SIsuod [ewdul|  I0j S10)98) ysu Jurdonpals uonuIAIN UL Apms ¥oam-g ($Z = (OIA) [0nuodAsI| ‘afapgnm
sey (OSg) 2areuuonsanb uo joedw Juedyiudis| wool sse|)) ‘UoHUIAIUL pazuuopuel -iem ‘gz = (Lg) sse|D ‘Lz = SIapIosI(] ‘rv 31aqpezuipy
uonoejsnes Apog]| B pey UONUIAIINUI JIUIU] paseq-qaM = Al|  ‘eutpmi3uo| a8ueyd Joiaeyag| (gS) SIIPOQ JUIPMIS-1WIANU]) 9/ = N Suneg YV 0112)
‘suedione
LOVJII Ul S3IAIS YT JO
asn paonpai pue ‘Aypiqiow suonezijejidsoy
Pasealdap ‘a3pamouy ‘sKep [00yds passiu
BLIYISE PISBAIDU] “NSIA ‘S)IS1A 218D Juadin/
a1ui]d e ojut paresodioour ¥ ‘asn uonedipaw “103unoA 1o sreak g1
aq ued jey) ounlpe ‘swoydwAs ewyise jo ‘uonendod oweipad e ut uoneonpa £00Z ‘MY Uaspey
“UoNEIUANOOP 2]qIsed) € S1 uoneanpa| sAep ‘@3pajmour ewiyise saInseaw BUIYISE [eQI2A pue pajunid 0} weidoid 4D Jyeio
Aqiqeijal 10 A)IpieA| BIPAWN[NJA "SSAUIANIJJJD|  SIdAIBaIR)) ‘9Fpomouy pareaday UONBINP BUIYISE ANOBIAIUI ‘d 3oy
ON "AQAINS OLIBUDIS pue asn wesdoid| ewyise s, uaIp|iy) = Ad Apmis| a3ueyd JoiAeyaq| Ppajqeua JawAU] uB ‘| HVJN] JO asn ‘y sejeg
BLIYISE WYL ()] ‘AdAInS 105 Joreatpul Arewinid | uonuUIAIUL PIseq-qIA paziwopuey] | 0) Suipea) a8ueyd| oY) Suuedwod uonudAIdUL YIIM-ZS uoneanpy ‘(€ 09sI1ouRL]
93pajmowy ewyIse wall-0g| € sem d3ueyd o3pajmouy|  ‘LOVAWIJO 35N = Al|  ‘[euipniiduor] a3pajmouy (L01=D2"121=1D8ZZ=N BuIqIsy ‘S BUYSLIY
el a8ueyod a100s
18 uo1ssaidap Jo sjaAd] moj| uoissaidap (SHD = AQd 00T ‘S AajunN
‘uoissaidap 10j udasos| Junodas suosiad Fuowe sanbiuyoa 4 youkg
Jougq ‘Aiojudaul uoissaidop| 10332 15apow B pajeaAdl snnadesayy aanudod SaInseawu uoissaidap 2onpas B RCLCIED|
Noog yum Aiprjea sasA|eue ‘00y-1504 Suisn Adeiay) woddns pareaday 0] UOLUIAIIUI [BLIOIN] [BUOIIBINDD “11 fegoq ‘9
1UALNDUOD) 06 01 §8°0|  "ojdwes aimua ay ssoroe 192d 10 juowFeuew Apms sanbruyoa| oyoAsd paseq-qap e JO SSAUIANIIYJR Jouuo)),0 ‘q syueqny
woly Aousisuod [ewaju]|  wesSoid yawduf ay 10J -J|s palojie} paziuopuey Suumonnsas ay Sunenjead Apms yaam-z¢ ‘g pray
"9[B3S JUAWANEIS-OZ (-SHO| SIOUAIYIP JuedyuBis oN| Buisn uonuaasu] = Al|  ‘[euipmiBuo] aanugo) (SST=D't¥1 =D 66T =N uoissaidaqy ‘D MR
JUIWNIISUT IRIIE A J|qELIEA J0uEy) NAomawe.d f SISLIIRIBY)) SN0 aep puy
19337 Jo Appiqery s3upury Apms J0IARYIG/SI|qRLIE A udisaqq 1emdasuo) Apnys pue \| uoOnUIAIUY (s)aoyny

SAIANLS AIMIIATY 40 ANVIWANS €7 319V




Sty

18
‘p6" = BYdje s,ydequos)
"USWOM 10J swioydwAs
UAS 01 pate|as swan g -¢
wreq ‘9andadsiad feowupd e
wody 1sauaul Jo aq A& 3nq ‘s1opuodsau peseq-qam suonedstpaw|
$3100S 1030€] OJUl 1ASN[D| -UOU 0} parediiod syIoMIdU JO 3s(] ‘s92un0sA
10u op 18y} swoydids [euosiad pasealap) UOIBULIOJUL “}JOMIdU
PAIRII-AIH 61 -7 Med ‘16’ pue ‘sot3arens [emuids [euossad ‘s3131ens
- 9L Ajiqeyay 's31098 paseaIsap ‘sat3arens Bupyees dioH = AQ
10308y [ [ oyut 1snfd Bunysos djoy paseaisop 1001 Sutioday (uoisiaa (AIATH-DSS) SAIV/AIH i 3ulay
swoydwics pajejas- ATH pauodas dnoisd qop wojdwiAs JO UOISIA Qo)) 3jdures a8uey)| sjenpialput ui Juawddeuey wordwis £00Z
St -1 Wed "AUATH-ISS| W siuedionsed ‘uonenassi|  poseq-pom JO 35 = Al OUIIUIAUCD Joweyag| D JIdS (LEZ=D‘TCI =D LSE=N SAIV/AIH ‘Ad oyd
‘|onuod
uel ssof 1y31am 19553
poulBISNS pUE 3dUBUIUTEW
1431am jo sypuowt 9
151y o Buunp dnoud Sd-4
ay ue yBom arow paured
uonNIpUOd S] Y| 1usunean| "dUBUIAUIBW SSO] IYJ1oMm
Buunp uonipuod £4q 'sow g Aq paqIyxd
12Y1p 10u pIp s5O] 1YStoM a8ueyp Joiavysg
*'$50] 1YS19M JO oURUIUTRW A3ojouysan
uw-Buof sy Sunen|oe}{ M LoJwod ‘Buliojuows 7007 ‘9 zaanurey
1oy woddns isidesay| -jjas ‘aouepuaMe ‘K31ARIE ‘D UBAOPIO
uosiad-ul aAisuayut Juanbayy |eaisAyd w popuadxa ‘Od plon
1O [BWITURL SB 9A11IYJD) A315ud ‘axEIul AIR)91p wesSoxd ures8oud ssoj 1yStom e 3umol[o} ‘W olninig
*PAUALNI0P SBM se Jou yoddns jowuy “yBiam Apoq = AQ JduBUNUIRW 1PRU0d pouessns (| ¢ = woddns uosiad ‘d lIdzzng
SHUNUNLQSUL JUIUSSISSB -uoddns 122d paseasoun poyiow poddns| y3iam uows g -u1 juanbaug ‘| = woddns uosiad dUBUANUIBN ‘rS oaneuid
Jo Ayijiqejai Jo Aiipyea oN paroda dnosB 1wyl WU JO 35M) = Al [eupmiBuo]|  PIsSNOSIP ION|  -Ul [BWIUI ‘O =12WU]) ZT1 = N ss0Ty3opm |  ‘r ouuag-Aaatey
‘uogeuLIOjW uonLNU
resouad ayy ueyy a3ueyd
0) suonuui pue uotuido uo
*Sp1033d| 1oedwil 9AN3fqNs 3u0w pey S|2A9] BUI AIejaip
191p Aep-£ oY) Aq parewnyss|  queaajas Kjjeuosiad aiow reuosiad jo ssauareme
swieid ul xeul 18]  se paes “1a19q parerdaudde] jo wodai J19s Aq panqIyxs
PIRINIES PUR [B10) PUB ISI| SBeM UOLUIAIANUL 38ueyd Joiaeyag
18 ) WOL PIALIIP SA1005| palojie] ‘IsA-1sod je dnoud|  aseuuonsanb Ad>usnboy
18 UXMI3Q PIAIISqO| [0QUOD PUEB UORIUSALNUL Ay pooj patepleA = AQ (1sod §sa001d
319M SJUIISI|OpR 10} | UIIMIIQ punoj a1am IJueyd wesSoid uoyeonpa|  -a1d) saunseau uondopy
9'0 PuB SYNpe 10j /') INOQER| O} UOKUAUI pUB SSAUITEME uontanu palofie pareaday uonnexayg| wesBoud uogesnpa uogLynu pasofiel 100T “1 $3uy2o]
JO SUOHEBIALIOD UOSIEd]| Ul SI0UIRYIP JUBdYIUBIS|  PIsEq-GIM JO 35() = Al| [eL0 pazruopuRy S, UIISUDM | POSBG-QIM (Z01 =D ‘96 =1) ‘861 =N uonwanN| ‘r Sug ‘v W)
JURUNIISU] I|qEHIBA JqELE A 2duvy) NJomauied j SINIBIEY) [TX Y] )ep puy
YT Jo AunqEIRy sduppuyy Apmis JOIABTIH/SHQBLIBA ulisaq remdaduo) Apms pue N gopuaAru] dopny

]

(QANNLLNOD) SFIANLS AAMIIATY 40 ANVNINNS "€'7A18V]



»

[4
Sojnpow
%98 3y y3nonp possasBoud
Jo AnAnisuss  pue % 16|  sjenpialpu se Apusoyiudss
Jo Adyioads e aaey Ao PISBAIIIP SA0JS
Juswssasse sueiyoksd uoissaudap pue Aixue
34 Ul poUlMUOd| oG "SHUIPMS AISIFAIUN JO
suonsanb (9 jo 195| apdwres ® Suizusorreyds Isoy UONUIAINUL
1INy 3y 1sutede passasse|pue sAaams paseq-uonendod QoM WADPOO] 01 §53938 331
UayMm ‘v sy 3p 0y Ul punoj asol} papadoxd SpIo 183k p7-0Z S8ET
siamsue aanisod e | ey K19rxue pue uoissaidap Jo Aaauns uonendod [e20] pue 3siN0d
J1 Ajuo pauasiunupe aq Jo swoydwAs reniut swoyduwiAs K30j0YdAs4 [euLiouqy ue ul pajjosud
0 pasu suonsanb auiu Jo| pauiodal justussasse | 3sed 18|  A1d1xue pue uoissaudap a3ueys| suIpMIs |§ sapnpdul os{e sisjeueqng Adesayy 2002 'V uauoy
195 [InJ 3y $3[edS AaIxue| paIdIdLLod oy 3SOY ] “SURL ur saduey) = AQ Apug [elotaByaq "a[eds uoissaidap 31aqpjon ay |elolaByag ‘DI sSpyuUD
pue uoissaidaqg 313qp[oD| 91 < PAISe] SUOISSIS JO %0T | IWADPOOW JO 351 = Al aanduosag aanuBo)|  patadiod 9601 Jo djdwes poseq-GOM aapo)| ‘Y uasuAsuyy
sdnosd usomiaq
WwaRYIp Apuedyudis jou
uam AoudsBiowd /AouaBiowd
uou Jo as() ‘suonezijeidsoy
Jo (p3ua) pue saquinu uif aresypjesy ur uogedionred
2JURYIP ou uoneuswaydut 30 19A9] Aq panquyxa
-1504 "pouad uonejuawaidun 23ueyp Jo1aeyog “wAsks SSTHO 6661 “1D uBYyD
(06°0=D) uoissaidop| 13ndwod ayp Suunp joQuUOI uoneziun 1sod 3} JO UOLIUIALNUI OU PIAIIIAL S{ONUOD ‘4 ouizein
(s8°0=p) A319u2 ‘(]6'=0)| 01 pasedwod suonezijendsoy Jaunosal jendsoy PuR ‘enui ‘aig SYIUOW g IO € JOJ WASAS PIALIIY ‘Y ulas
uondunj 2AnuB0d|  19u0YS 2% Jam3j ‘siapiaoad (uwuoj woys SOW) sanseaw (SAIV/AIH ‘S
‘(L8'0=n) uondury| 01 s|[ed duoyd 10w ‘SSIA s3|qeurea 100 = Ad pareaday 10} padofa43p (SSTHD) wANsks uoddng »uBud ‘g 3iaqog
[e21sAyd ‘o¢ SON ued Kiojenquie 11oys wNsAs| ‘[eLn pazruopuey 3ueyd| judwdUERYUT YB[BIH dAtsusyuduo) ‘Y sunymey
Y3 WoJj s3|8asqns Ino,j pey dnou8 uoyuaasau] SSIHDJO 3N = Al (eupn3uo] loiaeyag)| YL (68 = D ‘lIBRAOC p6 =1)'P0T = N SAIV/AIH ‘HQ uosyaisnn
“S|eLjew
wesdoud jJo uoniudosss
JO [9A3] 1431y B pUE 5199])9
1231e] AY31is pamoys dnosd
uug 3y Ananoe jeasAyd uawnnsut Kep-/
pouodau uo 5139))> weioud 1sed Woys (Ovd1)
Q9M PuB JuLJ U3MIG|  aurBULONSIND AALDY
20ouau2yj1p oN "dnosd [891sAyd [euonewAu]
QoM 3 ut Kepyaom B uo| AP Aq paunseaw K11anoe
Bumis Juads awn I8eseae ul| [easAyd ur 238uey) = AQ £00Z ‘N udmO
95B2.33(] “dUL[asEq JB JARIRUL UORUIAINUL 19poN (38uey)D uoRUIAIZIUL ‘HY snasep
‘Kjiqeljal 1om oym syuedionred (Buiary 2anoy) Apmis Jo saBes)| poseq juud oam B9 'sA UORUIAINUL uonowold ‘Jy uewneg
Jo Ayipyea Bunioddns Ly 3y ut A)1Ande| Atanse [eaisyd pajelpow paznuopury leonuooy)|  paseq-qap Aitande [eoiskyd porelpaw Aandy “dd s
EIBp JO UOEIUIALNIOP ON 181sAyd @0} uf 3sEaLOU]|  POSEG-GIM JO 5] = Al [eupnyi8uo] suell| yam g (8Ze=D°LZE =1 $59=N [ed1syqd “1V l1eysieN
VINLISU] IQUIBA AqEIEA Buvy) NIomAusL) DASHITINY sndo4 Aep pus
P Jo AungEIRA supuyy Apmig J0ARYIG/RIqEIBA uigag|  smdaduo) Apm)s pus N|  wopwIAIN] Joqyny

(QINNILLNOD) SAIANLS AIMTIATY 40 AAVINNNS "€'7319V]



SR ; = : = e . = = &
. Vag = o , - ~ ] ~ T -
4 Ce 8 B R P h 4 » =S %
sl R Rl i
€8
"S$6-8L YIBIY UID96’
-68' AI[BIA96"
=08 S| 9[01 Jowd ‘¢6°
-Z8 YIeay [BIUdA ‘G]-89° 'S3SBI JIUI[D SAQAINS JUILUSSISSE ‘uonensiupe
uonduny [B1208 ‘068" UBY) S100S UBIW JoMO[ pue adi pue 9¢ SON paseq-1aded o1 (DA€
ured ‘96"-pg S| 9jo1|  $2100s Jo a3uel Jopim & pey|  jo AupieA Sunensuowap sareuuonsanb sy1vads JO0) [omoq L661 T ‘Woud]
'sAyd ‘g6-g8" uonouny|  sjuedionied qap JuaIdyIp asuodsay = AQ S|QEILL PUE 9¢ S Paseq 1aLa)u] aJryjo "A ‘oed
'sAyd ‘eydie s,yoequosd|  A[[ednsnels aiam (001 (1€l |00} JudLUSSISSE [euL pasasstunpe-jas pasedwo)| Auend pue (D) A PRIN
Aiqeiay 9¢ AS-SON 3Y) UO SAI0IS paseq-qam PAsEq-QaM JO 3s(] = Al paziuopuey|  passnasip 10N (Lb=D €S =1 001 = N| SuI0d 2ANEIII|() ‘NN ‘owynaog
521025 uoissaidap
‘Kjpanoadsal o6 ‘Auanisuas LA1p1xue
-0 ‘78'=D Moys (SAVH) ‘2ouefouue ‘aireuuonsanb
s9[BOS uoissaidap pue uonoeal smiuun ui dJueyd
Kyorxue endsoH 16 =D Aq paouapiaa Adealyjo
pauiodal UOISIOA YSIPIMS wouneal] 14D = Ad|  [00u0d uow
‘g]'=1 UOIB[A.LIOD 159)21 SOLIBIP| XIS ‘UONUIAIAUL
-159] ‘96" JO AOUISISU0D Apjeam pue wesdoud djoy puow 9 ‘smiuun Aq 7007 “1 sudnAi
[BuI)UI [BOS W) ‘poowt daissaidap| -jjas ‘suonodelajul jusunean| udisap PA0OSS0I) Adeiay [ | posned ssansip aseaidap 01 (LgD) 7 wons
-9Z (OY.L) 2areuuonsand)| pue SNOIXUE pue ddueAouue FMIIAIUL PaIMONDS ‘paznuopuel [e101aey2g | Adeioy) [eIOIARYDQ ANIUT0D paseq 1 uwidwons
uonoBay Smiuul] | pAjeJ-smiuul Jo SuoRoNpay PISBQ-QIM JO 35(] = Al ‘[euipmi3uo] aAnu3o) “PM (F9=D‘€S=D LIl =N smluuty D uossiopuy
06" PuUB §9° usamiaq eydje *s|onuod 0} pasedwod
S, OBQUOID JARY SI[BISQNS SAINSEAL SSAUUIY) 10 | 2[BIS SSAUUIY) JOJ dAUJ-]AT ‘SIPMINIE/SIOIARY2Q/SIIPIOSIP
SSQUUIY) JOJ QAUP [(JT|  2AMP 2Y) Ul 9SB2IOP B puB| ‘aireuuonsanb uoneunuexa Sunea 000Z ‘D 10jAe] -ueg
99" =Juald1Ja0d| adew Apoq ul juauaAolduwl 10plosip Suney ‘saiods PUE UONBJSIESSIP APOq 20npal d A
Ajpijea juaunouod pue|  pamoys dnoi3 uonuaarul|  aneuuonsanb uondejsnes 0] SUOIIUAAI) UL [BUONIBINPIOYIASd ¥ enedeyewsec]
‘88°0= Api[eA 159011531 9y ‘dn Mmo[[0] 1V oW Apoq w 23uey) = AQ Paseq WooIsse[d pue paseq afapim
L6 JO ADud)sISu0d [euIajul ay) e1A uonednpa apiaoid uonuUIAINUI -qom Jo uosuedwo)) ‘dn mojjoj T 28paip|q
sey (OSg) 2areuuonsanb 0] UONUIAIUL JDUIIU] wool SSe|)) ‘uonuaAidul| Apms paziuopuel {IUOW-221Y) PUB UOHIUIAIIUL ( waysddyg
uonoejsues Apogj| ue 10j A[1qised) JO JOUIPIAY Paseq-qQam = Al [euipmi3uor]| 23ueyd J0IABY2E A2am-8 (67 =0 ‘1€ =1) 09 = N| ssapiosiq Buney [V 31aq[azuipm
«'YBuLIO)
JU21U2AU0D B Ul uonendod
passadsip pue a31e|
E 0] SUOIJUDAIDIUL [BIOIABYDQ
“AN[1qeI[a1 15911159} pareansiydos Buniatjop (LVDaA) 1591
pue A5u2)sISuod [euwsajul Jo Aem 2An03jjo ue aq|  uonerdaidde uonednsuod,
poo3 sey LVDIA 2yl| Aew SuonuaAIjul JdWdUY,, sisaidooua eruidup ‘auofe Adesoy jo uonejuawayduur
3e1s SIoyINy “JlasiayAuly 'sio1aeyaq 3unajiol pue “(OM4) aareuuonsanb [euoissajoud aredyyjeay Jo sidLueq £00Z ‘1 uayding
$aqLIOSAP 152q 1eYyl| aFpopmoury| ul sjuawAosdur 23papmouy sisaidosua JWOIIA0 0] UOISIIA JALLIdIU] WS Zimolog
Jred yoea ur aamoaid ayy pamoys sdnoi3 yog ‘a8ueyd asn woouyreq a1 aenfeAq] ‘00L-dO0d-NVD M [21ed
$199[28 PJIY2 Y1 (S1uaA3| 12[101 3y 03 sdin paydwordun ‘SJUDPLOOE UONEIJIP JO - PA|[BO SIUIPIIIE UOHBIJIP ST em
ouuad [9[[esed g pue|pasealoul asn J2[10) PASEAIIUL| JIQUINU Ul UONINPRY = A 2onpai 01 (1.1 g-Surures], T WSupPW
J1j10ads-jamoq jo sired ‘Buijios [829) paonpai ul L1 10j uonuaAul 1910, pedueyus]) Suturen € AYOIBADY
6) sSumelp jo siured g jo JuawaAolduwl 00L-dO0d-NVD Apmis [omoq oweipad 10j uonuaAIUL sisaidoousy ra xo)
SISISU0D - LV DHA [pamoys siuedionued gap S4L| - PISEg-Gapm JO 3s() = Al [euipmi3uor| 23ueyp Joiaeyag FM-¢ (ZI=DCU =D ¥T=N JLjeipad T pueqlaniy
JUIWNSU] I|qBLIB A J|qeLIE A asuey) }Iomowrel) SISLIdNIRIBYD sndoy Nep pue
10437 Jo pqerny s3urpury Apms A0IABYIg/SA|qRLIE A udisaqy [emydasuo) Apmys pue N uonuIAINUY Joyiny

(QENNILNOD) SAIANLS AIMIIATY 40 AAVINNNS €7 919V ],




¥

s, = ' ey, o = TP T I L
it ‘. i . T T ST §'n ST S A == "
T VER dREF 3t 1 i i d
¥8
‘saynuu
‘G601 €| PaseaIoul ISIDIIXD JO SAANUIA 0€ 0] }2aMm B 20UO SBM S[) "WIA)SAS
WOLJ SAOUIISISUOD [BUIU] sdnoid yoq ui 218D JO S150)) Paseq AWOY ANIRIIUI PAIO[IB],
‘Sl [Z A10JudAU| pasealdul sa109s uoissaida(]|  ¢2100s uoissaida(g (21008 "AAD Y sjuaned o) uoneonpa
uoissaida(y syoag ‘[onuod 03 dnoid [S ut| 18] SLOIJATN 9519192 Apms pue Suuojtuow ‘poddns apraocid oy
2109s 28ueyd sme)s Y[eay| ssoj 1yJom pasealdu] ‘[0nu0d Jo sanuiy ‘a3ueyd 1sod aud jonuod swFeurw ased asinu 10j (1S) wesdod £00Z ‘I SIIOYANN
PUE SI10)0B] § JUDUWISSISSE ut uey) (1S) uonuaaui| ainseaw difojoisAyd = A(q| 2sed paznuopuey paseq 1w ue Suuredwod Apms ASBASIp UEBIY Ad pieyinos
100 (d00D) YInowe(| ul paLndd0 SJUIAI A Jama SYUlpIeaH JO 3sM) = Al [eulpmiBuo]| Passnasip 10N Puow-9 (€6 =D ‘€S =1 901 =N uonuaad 7 HY pieyinog
A10judAU]
Aujiqesiq ayoepeay
‘K10juaau] uoissaidaq
s.j02g “Ansuajui
‘sjuedionted pajean ‘sayoepeay # ‘ainseaut
AU 10 SaYIEPEIY JO JaqUINU Xapul ayoepeaH = AQd
ay) ut uondONpal JuedJIUIS v Buiajos wajqoid “1or1U00 )sidesoy Surziuunu
. aydepeay JuaLNdal Jo|  ayoepeay pue sanbruyday 3[IYMm SIYIEBPEIY JUILINDAL JBaN)
juauIean oY) ul Juawa|dwod uonexe[al aydepeay Apmis pajjonuod 03 Suiajos wajqoid pue uonexejal 0007 ‘D uossiapuy
‘uoISSNISIP © SE 2A135 0] [enuajod 10§ wesdoud Sururen paznuopuey patjdde jo uonuaA Ul Yoam-9 ayoepeay ¥ uossianag
Anpiqeijal so Aypijea oN Y3 sey WUy Ay, (PASeq-qI N Y3 JO 3s() = Al [eutpmiduor] dy-Jias|(Ls =modoip ‘sz =D ‘07 =1 701 =N JUILINDY “] wong
‘3[BISQNS SUOISNIU] 2y}
10} 18- ZL' pue a[easqns "2DUEPIOAR
DUBPIOAY 24 J0J 8/~ 99°| pue uoissaidap 10] punoj sem
eyd[e s yoequor) “yoom a3ueyd a3eiuadiad 1saySiy a[eds €007 ‘Wd dwreyjjowusg
ised ay) Suunp woidwAs| ay | uawaAoidwi juedsiyudis 06-15103y2 woydwAs ‘Suueys [e1oos pue ‘[esieiddear ‘g uayauyds
wAI3 € 10J saouauadxa uo Aj[eaturpd pue a3ueyd *a1eas (ST]) udAg 2ARUS09 ‘UONLBIUOILJUOD J|2S ‘df UDA 9p uea
a[eas ur wutod-g e sas)|  ajqeijal pamoys syuedionted| jo 1oeduw w a8uey) = AQ JO 3unsisuod yoam 1ad uoissas Funum ‘JA BAODIA0OPNH
(9861 ‘wo.g P 42qapy parean ay Jo %0S uonuaAIul| Apms paziruopuey 23ueyd ANUIW G ‘OM) JO Bunsisuod Apmis|  1aplosi(] ssang ‘axipeny
Aq uois4aa yon(g) SHI YL | Uey) I0W ‘SI[BISQNS ISOW UQ|  PISBqG-QIM JO 3S() = A |eutpmiduo] lo1Aeyag Noom-6(79=D721 =1 ¥81 =N JNBWNEBIISO ‘y 23ue]
‘wesdoud o) Juisn pakolua
(gL ueaw) 96° Suiaey pauodal uaipiy)
-6¢" Jo seydje Aoudysisuod| ‘wesdoid 10indwod ay) jo asn
[ewaiu] "uIp[Iyo jo Suraq 19)Je 23pamowy pasealou] ‘BLIYISE “JUB)SISSE YIIBISAI B )M S[BLIDIBW
-[[2M [BI1D0S PUE [BUONIOWA| "SALLOINO [[ ul JudwdAoldwil| jo adpapmouy pjiydsaualed [euoneonpa pajuud pamaraal
‘leaisAyd ayy SuuA0d pamoys sdnoi3 yog ‘A1I2ADS BLIYISE oyMm [0JUO "SA BuYISe Jnoqe wesdoid 0007 ‘HQ wqny
SO[BOS WAI-N|NWL | | "SMEIS| "SAUNSLAW JWOINO AIBPUOIIS Jo suodai ‘(autpd 4O 2IEM]JOS [BUONEINP? BIPALLIN|NU “y1 uodeddey “]
[euonduny passasse (0S1d 10 Arewiud ut sdnoid| ‘() asn aed ANDY = AQ JANORIANUL JO SSIUIANIYYH IapIauyds ‘W nsnmQ
-OHD) 24reuuOnsaNY | 7 Ay} UIIMIAQ PaBNSUOLAP [00)| Aprus pazruopuey Koy Aprus uuow-z| ‘Z1-¢ “dH wadly
YHEH PIYD 249M SVUIIRYIP ON JARORINU] JO 3S[) = Al [euipmiBuo]|  Adeayja jjag| sade ulp[yd (19 = D'9L =1 ‘LEI =N BUWYISY| ‘O pupyssng ‘D Jawoy
JUIWNIISU I[QBLIE A JqELIE A JouEBy) NI0MIwel) SISLIANIBIBYD sndoy ep pue
PIaPd Jo Aipqery s3uipuyy Apms J0IARYIE/SIqELIE A udisaqq remdasuo)) Apnjs pue N UONUIAINUY aoyny

(QINNILNOD) SAIANLS AIMIIATY 40 AAVNINNS €7 d1aV ]



STV Y Buialf 9jdoad = VM Td d1qeLEA 1uapudda(] = AQ *dIqeLIBA 1UdPUdIPU] = A] 1D = [0AIUO)) ‘] = UONUIALIIU]

"S[9A9] 2]qEIONAP
-uou pue d[qEIINIP
SSISSE 0] San[eA

qe] Q1D pue peof [eita

"[9A3] dUAIYPE %08
a1 1e sjuaned yuaiaypeuou

uonedpaw Junye
SI0.LI9 ‘91BLISI 20UIIYPE

‘Kaains suonedtpaw JO %7 Ajuo payjisse[d|  uoneaipaw apiaoid pue
Buissiw 10j suoseal Apoawod pue aouasaype|  wodas jos wuaned = Ad
(DLOV) s.dnoin|  sjuaned 11oy) 91BWNSIDAO '§]001
seLn [edwul])) spIy 0] Papua) SIPIAOI] Kaains 2391dwod 01 Dd
2y} Suisn suop podal ‘uawiBar uoneotpawr|  ysony (JSYD) smatasul “UIYPY uonedIpaw ATH 700Z Yy uuewjoy
J19s uonedipaw AJH|  J19y) Sunodal ul 102 UO| PaIASIUILPE-J[S ‘PIISISSE ojdwes Jo arewnsa Japiaodd ‘sA podai jjas ‘y auoisuolg
juaned jo uoneprjeA | 1sed| 1e apew sjuaned Jo %pG 1ndwo)) Jo as) = Al 20UDIUDAUOD) passnosip 10N | juaned paisisse-1ndwo) 1 [ = N SAIV/AIH “4d 312qs3ueg
ssansi(] woydwig
DLV pue duaIypy
auipaseq (DLOV)
: dnouo s[ew, [eatul|)
2[easqns (oea 10j 88°0-¥S°0 |00} paseq SAIV ‘AIH-SOW woy
udam1aq a3ues suonejauod| iaded oy Jo uonensiunupe| sainseaw pauoday = AQ 000Z M suyan ‘q
SSB[J1)U] "SI[BISQNS JI2S pue ma1AIUI| S[00] JudWISSISSE a|dwod ‘(1§ = u) uonensiuUpe U0SqOB[ ‘I YIBIDIN
18 10} $6°0-69°0=0| 3€J-01-208] 01 d|qeedwod aq 01 Dd ysonyj drutfd ut -J198 10 (0§ = u) marau] N 312quas]-n &
AIH_SOW JO Ail|iqel[3y| 01 pajou sem AN[IQeI[aI 34 [ | UI2IIS 4onol JO as() = Al| [EL) pazruopuey passnasip 10N | (‘g9 = u) Dd UaaIds-yono $91 = N SAIV/AIH AN
(9L=p)
areasqns 3ulary Ajieq $3552008
JO SaNIARDY Wt L pasn| O Jaquunu JO uondunj e se VM1
smels ey (88'=0) o[eas| paaoiduil 23uapijuod Funyew Buowe smes yieay
uoddns [e100s 2AI1ssa1dX3| -UOISIOAP 1BY) PUB PI[|ONUOD ul dUI[OAP [BNUAIAYJIP
S,Ur] pasn uonejost 219m uoissaldap jo sjaAd| ou Fun{ewWw-uoISIAP
[e120S (08'=0) 9geas| s ueddnred 25uo uone|osi ul S[|DyS 2DUIPYUOD ‘SAIvV
WaN-ZZ - Wyl G| Aduuno)) |B100S 20NPal PIp WISAS aao01dwi uoneyost Apmis sainseawu i 3uial] suosiad Suowre ylomiou
PUE S12punes patjipow ay) jo as() sdnoid jonuod [e120s 20npay = A( pareaday Aoayy| sendwod pazijerdads e jo §109539
B Pasn 20Udpijuod pue [pjuawuadxa usomlaq asn yJomjau 1andwod ‘paznuopuey uoneAouu] Jo|  pue asn ay) Junensuowap Apms 8661
Bunjew uoIsIR( 20UIRIIP JuBDLIUBIS ON Paseq-aWoH = Al [euipmiBuo]| uoisnyi] SP30Y|  PM-6Z (0Z=D°‘LE=1) LS =N SAIV/AIH ‘d ueuuig-Aapie|
San[eA 3[BISqNS TOO) SIom "UOISIIA
l[e12A0 pey syuedionred qap Paseq-qap 0} uonejuaWNOop 9¢ AS
'san[ea Ajiqetjal paseq| “Aaauns oy A12[dwod 03 awn|  s3[EISGNS JOO JO SINSY paseq Jaded jo eiep Aujiqelal| SOW Paseq-qam
laded SOW 2y jo asoyy|  asows pasmbas suedionsed pue uonajdwo) = AQ pue AJipieA 9¢ 4S SOW pasedwio) JO JuLussasse
O3 JB[IWIS (06°() o) g°0 JOPIO "SAINUIL O] > ut KAIns 9¢ ojdures Apms SOW Aupqenay 9661 “If 1D uyEy
woy d3uel $2100s Jeasqns|  au PARALLIOD S1SN JO %L6| IS PASEY-GIM JO 35() = Al USIUIAUCH Passnasip 10N LT ‘SUOISIDA QIM 9L8F = N pue AupieA ‘sd g
L BT TR Y JqeLie A aduey) HA0MIUIE ] SINSLIPP BB SN0 ep pue
L 193 Jo fypqened sduipury Apms J0IARYIE/SIqRIIE A udisaqq jemdasuo) Apms pue N UONUIAINU] Joyny

(QINNILNOD) STIANLS AIMIIATY 40 AMVININNS €7 419V,




TABLE 2.4. DEMOGRAPHIC CHARACTERISTICS OF THE CUMULATIVE STUDIES

Author Total | Attrition % From Enrollment To | Mean Age in Gender
N* Final Follow Up years (Range)
Interve | Control | Study Mal | Fem
ntion Duration es ales
Andersson et al. 117 | 13% 7% 6 weeks 47.8 62 55
Bangsberg et al. 110 | NA NA NA 46 96 14
Bell & Kahn 4876 | NA NA NA 38.2 242
245 1
5
Celio et al. [36] 76 | 12% 31% 26 weeks 19.6 (18-36) 0 76
Christensen et 3430 | 48% reported self paced 35.5 186
al. combined 156 3
7
Chou 359 NA [ NA NA 423 278 79
Clarke et al. 299 | 41% reported 32 weeks 43.7 73 | 226
combined
Flatley- 57| 20% 12% 26 weeks 33.2 53 4
Brennan
Gustafson et al. 204 | 12% 8% 26 weeks 34.6 184 20
Harvey-Berino 46 4% reported 37 weeks 46.3 (31-60) 91 37
etal. combined
Harvey-Berino 101 18% reported 78 weeks 48.4 18| 83
et al. combined
Homer et al. 137 | 25% 20% 40 weeks 7.4 (3-12) 95 42
Krishna et al. 228 | 53% 58% 52 weeks Not Specified | 148 80
Lange et al. 184 | 53% 48% 5 weeks 47.8 Not
Specified
Marshall et al. 655 | 14% 19% 10 weeks 43 321 334
[46]
Oenema et al. 198 | NA NA NA 44 75| 123
Ritterband et al. 24| 0% 0% 3 weeks 8.4 5 19
Soetikno et al. 100 | NA NA NA 44.5 55 45
(midpoint)
(35-54)
Southard et al. 106 | 4% 0% 52 weeks 62 (37-86) 80| 26
Strom et al. 102 { 44% reported 6 weeks 36.7 (19-62) 33 69
combined
Winzelberg et 60 | 23% 31% 20 weeks 20 (18-33) 0| 60
al.
Wu et al. 164 | NA NA NA 41.5 120 44
Combined** 11,63 | 21% 21% 41.5 5,721 5,59
3 7 0

*Sample size (N) was derived from the number of cases newly enrolled into each study
NA=Non-longitudinal Study
** Combined average age excluded: (1) Homer, et al.;[43] Ritterband, et al.;[48] Krishna, et

al.:;[44] subjects were all children 17 years of age or less. (3) Soetikno, et al.,[33] only age range
and midpoint were reported. Gender data were not reported by Lange, et al.[45]. Attrition rates
were combined only for those specifying intervention/control.
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TABLE 2.5. WEB SITE USAGE STATISTICS

Author Focus/Intervention Average Web Site session
Intervention logon average (/
Time/ site person)/ study
session (in duration (weeks)
minutes/person)
Andersson, et Tinnitus Not discussed Not discussed
al.
Bangsberg, et | Computer Assisted Self-Reported Not discussed Not discussed
al. Medication Adherence
Bell and Kahn | Quality of life using the SF-36 4.5 min/p Not discussed
Celio, et al. Eating Disorders Not discussed Not discussed
Christensen, et | Depression and Anxiety Prevention | 9.47 min/p 280 person/6 wks
al. in the General Public
Chou HIV Self Care Symptom Not discussed Not discussed
Management - Medication Taking
Clarke, et al. Depression Not discussed 2.6 person/32 wks
Flatley- Use of ComputerLink Networking | 12.5 min/p 188 person/26 wks
Brennan in Persons with HIV
Gustafson, et | CHESS - In Persons With HIV Not discussed 1008 person/36 wks
al.
Harvey-Berino, | Weight Loss Maintenance Not discussed Not discussed
et al.
Harvey-Berino, | Weight Loss Maintenance Not discussed Not discussed
etal.
Homer, et al. Asthma Education Program Not discussed Not discussed
Krishna, etal. | Asthma Education Program use by | Not discussed Not discussed
children
Lange, et al. Post Traumatic Stress Disorder 45 min/p 10 person/5 wks
Marshall, et al. | Physical Activity Not discussed Not discussed
Oenema, et al. | Tailored Nutrition Education Not discussed Not discussed
Ritterband, et | Encopresis Nor discussed 14 person/3 wks
al.
Soetikno, et al. | Ulcerative Bowel Syndrome Not discussed Not discussed
Southard, et al. | Prevention of Secondary 25 min/p 47 person/26 wks
Cardiovascular Disease
Strom, et al. Headache Disability Not discussed Not discussed
Winzelberg, et | Eating Disorders Not discussed Not discussed
al.
Wuy, et al. HIV Touch Screen MOS HIV Not discussed Not discussed
Administration
Combined 21.6 min/p
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TABLE 3.1. INCLUSION AND EXCLUSION CRITERIA

Inclusion Criteria:

Publication date: January 1996 to June, 2004.

Use of a cognitive behavioral theoretical framework

A Web-based intervention/maintenance study, intended
to influence behavioral change and/or self-efficacy health
outcomes of participants.

Either randomized and controlled clinical trials or
convenience samples

Descriptive studies using a baseline and post study
score(s)

Exclusion Criteria:

Publication date: prior to January 1996

Procedural methods citations (methods papers, non-
implemented studies)

Prospective non-implemented studies/citations
Provider focused studies, no client/patient participation
Web site access only studies

Professional practice studies

Telephone based interventions

Remote monitoring studies

Interventions incorporating synchronous video
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TABLE 3.2. WEB-BASED COGNITIVE BEHAVIORAL INTERVENTIONS WITH NO SPECIFIED

MODEL
Name, n Control Intervention Behavior Instruments Analytical Theoretical
year n Intervention Focus Change Method Criteria Met
Attrition (%) Time Frame Variable Y (1)/N(©)
1 2 3 4
Clarke 155, 144 Psycho- CESD Center for Effectsize 1 1 1 0
et.al., (41%) educational depression Epidemiologic estimation
2002 tutorial to score Studies -
reduce Depression
depression (CES-D) scale
32 weeks
Harvey- Minimal in person Weight loss  Change in Paffenberger Repeated I 1 1 1
Berino, support (41) Frequentin  maintenance  weight loss  physical measures
2002 person support (41), 78 weeks behavior activity ANOVA
Internet support (40) skills; questionnaire;
change in block food
physical frequency
activity questionnaire
Krishna, 107,121 Pediatric Children’s Pediatric Cochrane, 0 1 1 1
etal, Asthma asthma asthma care Mantel-
2003 management  knowledge knowledge Haenzel
52 weeks score scale ratios
Pediatric
asthma
caregiver’s
quality of life
questionnaire
Jenny & 48,48 Cardiac Exercise 10 item Repeated 1 1 1 1
Fai, 2001  (56%) rehabilitation  self efficacy  physical measures
patient exertion self ANOVA
education efficacy scale
program
8 weeks
Gustafson 148,147 CHESS Breast 5 item Linear I 1 1 1
etal., (6%) Breast cancer information regression
2001 Cancer in information  competency
young competence  scale
women Quality of lide
20 weeks dimensions
Gustafson 97, 107 CHESS Participation  Participation ANCOVA 1 1 1 1
etal., (9.8%) HIV/AIDS in health in health care,
1999 36 weeks care Quality of life
dimensions

CB Theoretical Criteria:
Four criteria: 1) provided tools to identify the cognitive problem; 2) provided educational materials; 3)

provided application methods for use by the user; and 4) provided measures to assess self efficacy change
or self management change at multiple time periods (if it was a longitudinal study).
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TABLE 3.2. WEB-BASED COGNITIVE BEHAVIORAL INTERVENTIONS WITH NO SPECIFIED

MODEL (CONT.)
Name, year a Control Intervention Behavior Instruments Amahtical Theoretical
n Intervention Focus Change Method Criteria Met
Attrition (%) Time Frame Variable Y (1)'N@®
1 2 3 4
Brown, 51,102 1.Student Change in Body shape Effectsize 1 1 1 1
et.al., 2003  adolescent Bodies response to quesnonnaire (BSQ),  estimates
portion; adolescent bodyv shape Eanting distorder dnve
eating questionnaire,  for thinness scale
47, 22 parent disorder Eating (EDD scale
portion prevention Disorder
program dnive for
2. Parent thinness scale
intervention
8 weeks
Long & 58,63 Adolescent Self efficacy ~ Health behavior ANOVA | N T |
Stevens, eating change scores  questionnaire (HBS)
2004 disorders for dietary scales on dietary self
4 weeks knowledge efficacy for fat and
sodium, fruit
/vegetable
consumption self
efficacy scale, Youth
and adolescent food
frequency
questionnaire (YAQ)
Winzelberg, 29, 31 Student Change in Body shape ANCOVA 1 1 1 1
et.al., 2000 Bodies - response to questionnaire (BSQ),
Eating BSQ, EDI Eating distorder drive
disorders for thinness scale
8 weeks (EDI) scale,social
support scale
Celio et.al,, 24 waitlist/control ~ Student Change in Body shape ANOVA 11 11
2000 27 student bodies  Bodies - response to questionnaire (BSQ),
Internet, 25 body  Eating BSQ, EDI Eating distorder drive
traps classroom disorders for thinness scale
24 weeks (EDI) scale,social
support scale
Winzelberg, 30, 42 BOSOM Change in Posttraumatic stress Effectsize 1 1 1 1
et.al., 2003 BUDDIES PCL distress  disorder checklist estimation
Breast scale, pain (PCL), perceived
cancer level, Quality  stress level, CESD
support of Life scale
group dimensions,
12 weeks depression

Four criteria: 1) provided tools to identify the cognitive problem; 2) provided educational materials; 3)
provided application methods for use by the user; and 4) provided measures to assess self efficacy change or
self management change at multiple time periods (if it was a longitudinal study).
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TABLE 3.2. WEB-BASED COGNITIVE BEHAVIORAL INTERVENTIONS WITH NO SPECIFIED

MODEL (CONT.)
Name, year a Coatrol Intervention Behavior Instruments Analytical Theoretical
a Intervention Focus Change Method Criteria Met
Attrition (%) Time Frame Variable YW /N
1 2 3 4
Zabinski. 30.30 Chat room Change in Eating disorder ANOVA, | N
etal, 2004 support Change in examination Effect size
Intervention  support questionnaire, estimations
for eating scale, Rosenberg self esteem
disorders Eating scale, perceived social
8 weeks disorders support scale, online
scale social support scale
Chrnistensen, 178 control, 166 MOODGYM  Depression Center for Effectsize 1 1 1 1
et.al., 2004  depression Depression and CBT Epidemiologic estimates
information self knowledge Studies-Depression
only. 178 CBT management  score change (CESD) scale,
(21%) 6 weeks Automatic thoughts
questionnaire
Andersson, 64,53 Tinnitus Change in Tinnitus reaction ANOVA 1 1 1 1
etal., 2002 (28%) 52 weeks TRQ, HADS questionnaire,
depression Hospital anxiety and
and anxiety  depression scale,
scores, ASI Anxiety sensitivity
scores index (ASI)
Anderson 148, 148 Nutrition for  Nutrition NLS food beliefs SEM 11 11
etal., 2001 (45%) a Lifetime self efficacy  survey
System
(NLS)
Nutrition
behavior
26 weeks
Tate, etal,,  35.36 Weight loss ~ Change in Paffenberger activity ANOVA I 1 1 1
2001 (22%) program body weight  scale, Block Food
26 weeks frequency
questionnaire
Carlbning, 11,11 Panic Use of Body sensations Effectsize 1 1 1 1
etal., 2003 Disorder applied questionnaire(BSQ), estmation
24 weeks relaxation agoraphibic
and CBT cognitions
methods questionnaire (ACQ),
assessed quality of life
change in inventory
self report
scales
Ritterband, 12,12 U CAN Change in Encopresis knowledge T tests, I 1 1 1
et.al., 2003 POOP TOO  knowledge questionnaire (EKQ), = Mann
Pediatric and toileting  Virginia encopresis/ Whitney
encopresis behavior constipation
3 weeks apperception test

(VECAT)

Four criteria: 1) provided tools to identify the cognitive problem; 2) provided educational materials; 3)
provided application methods for use by the user; and 4) provided measures to assess self efficacy change or
self management change at multiple time periods (if it was a longitudinal study).
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TABLE 3.2. WEB-BASED COGNITIVE BEHAVIORAL INTERVENTIONS WITH NO SPECIFIED

MODEL (CONT.)
Name, n Coatrol Intervention Focus Behavior  Instruments Analytical  Theoretical
year n Intervention  Time Frame Change Method Criteria Met
Attrition (%) Variable Y (1)/N(0)
1 2 3 4
Strom, N=102 Headaches Relaxation Headache ANOVA 1 1 1 1
et.al., Descriptive 6 weeks techniques  disability index
2000 study for
(56%) headache,
headache
frequency
Lange, 62,122 Post traumatic stress Change in  Impact Event ANOVA 1 1 1 1
et.al., (22%) disorder IES scale Scale (IES),
2003 5 weeks and Somatoform
symptoms  dissociation scale
scale, (SDQ-5)
SCL-90 Symptom SCL -
scale 90 for anxiety,
depression,
somatization,
sleeping
problems
subscales
Lenert, N=49, Smoking cessation Reduce or  Not discussed Chisquare 1 1 1 1
etal, Descriptive 4 week pilot quit Descriptive
2003 study smoking statistics
Homer, 61,76 Self efficacy for asthma  Changein  Acute care use Poisson 1 1 1 1
et.al., (22%) 52 weeks asthma (ED, OP clinic), regression
2000 knowledge reports of asthma
severity.
Parent/child
knowledge of
asthma.
Southard 52,53 HEARTLINKSecondary Weight Dartmouth ANCOVA 1 1 1 1
& prevention for cardio loss COOP Quality of
Southard, vascular disease self Body life scale, Duke
2003 monitoring mass activity status,
24 weeks index Beck depression
inventory,
Canadian angina
ordering system
Buhrman, 24,22 Chronic back pain Change in  Multidimensional ANOVA 1 1 1 1
et.al., (9%) 8 weeks MPI, Pain inventory
2004 PAIRS, scale (MPI), pain
CSQ impairment
relationship scale
(PAIRS), Coping
strategies
questionnaire
(CSQ

Four criteria: 1) provided tools to identify the cognitive problem; 2) provided educational materials; 3)
provided application methods for use by the user; and 4) provided measures to assess self efficacy change or
self management change at multiple time periods (if it was a longitudinal study).
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TABLE 3.3. WEB-BASED INTERVENTIONS UTILIZING SPECIFIED MODELS

Name, Theory/ n Control Interventio Beha Instruments Analytical Theoretical
year Model n Intervention n Focus vior Method Criteria Met
Attrition (%) Time Change Y (1)/N(0)
Frame Variable
1 234 5
Bock et. TTM/SOC  (15%) Physical Physical Physical Repeated 0 I I N NA
al., 2001 59,61 activity activity activity measures A
maintenance time/week  participation; ANOVA
52 weeks Perceived
benefits/barrier
s to physical
activity
inventory;
Process of
change
instrument
Marshall  TTM/SOC  (22%) Physical Active International ANCOVA | 1 1T N NA
et. al., 328,327 activity Living- Physical A
2003 Programs, 8  mediated Activity
weeks physical Questionnaire
interventio  (IPAQ) Short
n Past
7-day
instrument.
Escoffery TTM/SOC  N=35 Smoking Kick-IT! Not described  Descriptiv. 1 1 0N NA
etal, descriptive cessation, Smoking e statistics A
2004 study 26 weeks cessation
Miller TTM/SOC  Paper based Self Validity Stages of Boot 11 0 N NA
et.al., controls =88, assessment  testing for  change strapping A
2002 web=83, web of alcohol measures readiness; sample
with use, | week  of alcohol Rating of analysis,
interruption=84 self alcohol use correlation
assessment __impact s
Gullette TTM/SOC  N=241 Condomuse Condom Stages of Regression 1| 1 0 N NA
& Tumer, Descriptive in use change ratings,  analysis A
2004 study gay/bisexual self report
men condom use
Wang & TTM/SOC  N=18,361 Stop-Tabac ~ Smoking Stages of Descriptiv. | 1 1 N NA
Etter, (80%) lost to smoking cessation, change rating, e statistics, A
2004 follow up cessation, 3  change in psychosocial z-scores
—year study  smoking variables
pattern
Nebelet.  Self N=126 Diabetes Carbohydr  Measurement ANOVA 1100 1
al., 2001 Regulation  Descriptive education ate content  of
study providing of various  carbohydrate
self care/self  foods content
managemen  knowledge
t skills change

TTM/SOC Ceriteria: 1)initial stage of the study participants; 2) outcomes by motivational stage; and 3) change in the

study outcome by individual or group of individuals over time.

Self Regulation Criteria: 1) cause; 2) consequences; 3) identity; 4) timeline; 5) controllability (self efficacy)
Self Efficacy Criteria: 1) documentation of self belief ; 2) motivation for change; 3) affective change

Social Support Theory Criteria: 1) measures of existing peceived social support; 2) expected social support
measures; 3) social support change measures; 4) Social support outcome effectiveness
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TABLE 3.3. WEB-BASED INTERVENTIONS UTILIZING SPECIFIED MODELS

Name, Theory/ n Control Interventio Behavior Instruments Analytical Theoretical Criteria
year Model n Intervention n Focus Change Method Met
Attrition (%) Time Variable Y(1)/N
Frame (0)
1 2 3 4 5
Takabayas Self N=33, Bronchial Asthma Not described Descriptive 1 1 1 0 1
hi et.al, Regulati  Descriptive asthma 44 self statistics
1999 on study weeks manageme
nt
Clark, Self 115,114 Dietary CALS - Cholesterol Descriptive 1 1 1 1 1
etal., Regulati  (5%) management  Computer  biomarker, statistics
1997 on for assisted cholesterohl/sa
hyperlipidem  learning turated fat
ia, 12 weeks system index
changes in
total
cholesterol
Barrera, Social 40 control, 40 Type 2 Perceived Diabetes ANCOVA 0 1 0 1 N
et.al., Support Social support, diabetes use self support scale, effect sizes A
2002 Theory 40 Coach, 40 of support support Interpersonal estimation
Social support interventions support
with Coach 12 weeks evaluation list
Glasgow, Self’ N=320 Type 2 Change in Kristal Fat ANO 1 1 1 N N
etal, Efficacy  Control, tailored  diabetes - Kristal fat  scale, 15 item VA A A
2003 Theory self management 40 week scale, Fat fat screen scale
or peer support maintenance  screen Documentatio
program scale n of dietary 0 0 0 I N
Social Changein  goals A
Support social
Theory support
Chou, Orem’s 237,122 HIV Self HIV Self care ANOVA N N N N N
etal, Self Care  Descriptive Care symptom  symptom and Chi A A A A A
2004 Deficit study Symptom manageme  management squared
theory Management  nt self strategies statistics
care, manual;
taking Sign and
prescriptio  symptom
n checklist((rey).
/OTC
medicatio
ns
Oenema, Weinstein's 102, 96 Nutrition Awareness  Food ANOVA N N N N N
etal., Precaution  (2.5%) Education of frequency A A A A A
2001 Adoption Descriptive personal questionnaire
Process study dietary Intent to
Model intake change diet
levels
Lorig Self efficacy 296, 284 Back pain Self Six-item self Linear 1 1 1 N N
etal., Theory (45%) 52 weeks efficacy efficacy regression A A
2002 for back instn-lmt;
pain Quality of life
manageme  dimensions,
nt health care
utilization

TTM/SOC Criteria: 1)initial stage of the study participants; 2) outcomes by motivational stage; and 3) change in the study
outcome by individual or group of individuals over time.

Self Regulation Criteria: 1) cause; 2) consequences; 3) identity; 4) timeline; 5) controllability (self efficacy)

Self Efficacy Criteria: 1) documentation of self belief ; 2) motivation for change; 3) affective change

Social Support Theory Criteria: 1) measures of existing peceived social support; 2) expected social support measures; 3) social
support change measures; 4) social support outcome effectiveness
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TABLE 4.1. DEMOGRAPHIC AND SYMPTOM CHARACTERISTICS N=240

Variables Mean SD Range
Age 41.83 7.60 22-68
Years for Formal Education 11.57 2.53 0-19
Years living with HIV 8.67 4.71 0-23
Gender Percent Frequency

Female 30.5% 74

Male 65.4% 159

Transgender 2.9% 7
Ethnicity

African American 72.4% 176

White/Anglo 12.8% 31

Hispanic/Latin 10.7% 26

Native American Indian 1.2% 3

Asian Pacific Islander 0.4% 1

Other 1.2% 3
Highest Education Qualification

Grade School 23.9% 58

High School 42.0% 102

Technical/Vocational 12.3% 30

College/Post-graduate 14.0% 34

Other 7.8% 19

Have an AIDS diagnosis Yes 51.4% 125

Depression diagnosis at enrollment Yes 26.0% 64

Variables Percentage

Month 0 Month 1 Month 3 Month 6

Fatigue no 61% 66% 68% 64%
Fatigue yes 39% 34% 32% 36%
Muscle ache no 58% 66% 63% 54%
Muscle ache yes 42% 34% 37% 46%
Numbness feet/toes no 71% 78% 78% 80%
Numbness feet/toes yes 28% 21% 22% 20%
Symptom Intensity (range =1 to 3) Mean (SD)

Fatigue 1.8 (.79) 1.8 (.70) 1.7 (.73) 1.8 (.68)
Muscle ache 1.8 (.80) 1.8 (.76) 1.8 (.80) 2.0(.70)
Numbness feet/toes 2.1(83) 2.0(.83) 1.8 (.71) 1.7 (.82)
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TABLE 4.2 CORRELATIONS AMONG SYMPTOMS FOR EACH TIME PERIOD

Baseline Month 1 Month 3 Month 6
Fat | MA | Nb Fat | MA | Nb | Fat | MA | Nb Fat | MA
Fatigue 1 1 1 1
MA 54 |1 44 |1 60 |1 S01
Nb 21 .27 |1 35(.28 |1 42134 |1 20| .21

Fat = Fatigue, MA = Muscle aches, Nb=Numbness of the feet/toes
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TABLE 4.3 LAGGED EFFECT AND CONCURRENT SYMPTOM MODELS
LoG ODDS VALUES FOR SYMPTOM INTERCEPT AND CHANGE OVER TIME

Dependent variable = Fatigue Lagged Effect Concurrent Models
Models
Model Parameter A B. C. D. E.
fatigue outcome Intercept (OR) .80 .30 .26 .18 13
{logit} {-0.218} {-1.188} {-1.336} {1.738} {-2.034}
(SE) (0.194) (0.300) (0.358) (0.709) (0.369)
[z-score] [-1.126] [-3.964] [3.731] [2.923] [5.518]
fatigue outcome Slope ' (OR) 97 1.0 1.0 94 1.0
{logit} {-0.037} {0.046} {0.008} {-0.056} {-0.042}
(SE) (0.060) (0.080) (0.117) (0.057) (0.71)
[z-score] [-0.619] [0.576] [0.068] [-0.985] [-0.585]
numbness (OR) 1.89 2.31 2.9 2.6
{logit} {0..638} {0.621} {1.018} {0.976}
(SE) (0.278) (0.276) (0.279) (0.276)
[z-score] [2.298] [2.250] [3.644] [3.544]
muscle ache (OR) 1.21 1.69 17.7 16
{logit} {0.189} {.247} {2.877} {2.832}
(SE) (0.244) (0.256) (0.356) (0.347)
[z-score] [0.774] [0.968] [8.077] [8.138]
Other diagnosis depression (I) (OR) 1.9 36
{logit} {0.634} {1.272)
(SE) 0.512) (0.407)
[z-score] [1.238] _[3.119]
Other diagnosis depression (S) (OR) 1.0 .94
{logit} {0.023} {-0.056}
(SE) (0.168) (0.109)
[z-score] [0.139] [-0.519]
Covariance I with S (OR) 1.0 1.1 1.0 .82 .85
{logit} {-0.020} {-0.088} {0.013} {-0.197} {-0.164}
(SE) (0.200) (0.371) 0.117) (.331) (0.216)
[z-score] [.102] [-0.237] [0.109] [-0.867] [-0.757]
Variance Parameters
Slope (linear)
{logit} {0.012} {0.075} {0.070} {0.061} {0.053}
(SE) (0.049) (0.123) (0.122) (0.073) (0.071)
[z-score] [0.242] [0.612] [0.984] [0.829] [0.743]
Intercept
{logit} {3.680} {2.64} {2.181} {3.113} {2.579}
(SE) (1.353) (2.425) (2.216) (1.352) (1.233)
[z-score] [2.717] [1.089] [0.984] [2.303] [2.902]
Goodness of Fit
Deviance -1478.58 -1277.23 -1272.42 -1399.14 -1392.70
AIC 2985.14 2570.41 2570.83 2818.28 2809.40
BIC 3033.87 2614.89 2616.08 2853.40 2813.13

z score value > 1.960, p<0.05 ' = quadratic, and cubic slopes fixed at 0.

Model 4.3.A. Fatigue only; Model 4.3.B. Fatigue, numbness, muscle ache; Model 4.3.C. Fatigue, numbness, muscle
ache with “other diagnosis” of depression at baseline; Model 4.3.D. Fatigue, numbness, muscle ache; Model 4.3.E.
Fatigue, numbness, muscle ache with “other diagnosis” of depression at baseline

To obtain the odds, use the inverse log function (log odds= 0.758, Inv odds = 2.13)

logit=log odds parameter estimate; OR=0dds ratio; SE=standard error; deviance=log likelihood;

AIC=Aikike fit statistic, BIC=Bayesian fit statistic
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FIGURE 2.1. SEARCH TERMS “WEB-BASED THERAPY” TRENDED BY YEAR OF PUBLICATION

———

Year

1997 I 21
0
1999 27
I
2001 I |06 |
N | 52
2003 est N | 29
0 20 40 60 80 100 120 140 160
Number of Publications

98



-

66
€0’ sa100s ameuuonsanb adeys Apoq ur a5ueyo -
sI19pI0sIp Sunes 10j 10308 YsU Suronpay] [e 19 ‘Sraqrezuip /|
61 K10judAu] Aypiqesiq ayoepesy ur aduey)) ‘[e 12 ‘wons ‘9|
9Z1S 199319 vL 3SIDI9X2 JO SAINUIPA ‘[e 39 ‘pIeyinos G|
LS SIUSpIdIE JIqey [amOq
: : 4 i . ut o5ueyd 1014 sisaxdooua o1neIpa ] ‘[e 12 ‘pueqIanry ‘|
¢l 0l 00 ¢ 01 e L PRe TR “ue i
L L1 2] 0} UONJUSJU] — UOT}BONPF UOHLONN] PAIO[IR], ‘[€ 39 ‘BWAU() €|
= o1 & 10- Ananoe resrsAyd ur a3uey) ‘e 10 ‘reysiey 71
< SL 2100S PaUIqUIOD IIUBPIOAE
! W pUE UOISILOUI JU3AJ Jo 3oedut ur a3uey) ‘(e 39 ‘O3ue ']
bl 3 oy uaIp[Iyd
& ¢l ﬂ Ul $2109S 93pajmow] ewryise ur a3uey)) ‘[e 12 ‘euysiry ‘0
lﬂl 4 M fic jusunean-ewryise Jo agpajmouy ur aduey) ‘[e 12 ‘ISWOH ‘6
Il ¥9° dourUIUTRW SSO] JYT1oMm Puow-g| ‘[e 12 ‘ounrag-A3AIeH ‘|
—a— 0l SI 1so[ spunod

—a 6 — JouBUIUIBIA SSOT IYSIoA ‘[€ 39 ‘ountag-KaAIey] "/
8 ¥S aredyI[BaY
- L ur uonedionred ut a3uey) ATH-SSTHO '[¢ 12 ‘UOSjeISnD) 9

9 ST JUI[OIP YI[BY IIMO[S- Sunjiomiou
- C yurpondwo)) Jo asn A[H ‘ueuuarg-Aapield 'S
- 4 60" a3ueyd 2109s (q-SFD) uorssaida( ‘[e 12 ‘OjIe)) ¢
LO pauIquod 19puad ‘sa10ds |
bl 2 S[NPOJN UBIA-9[edS uoIssaida F19qp[oD) [ 12 ‘UISUASLY) *¢
S 4 ) aneuuonsan) adeys Apog ut a3uey) ‘[e 32 ‘013D T
—&— 1 91 arreuuonsanb
uonoeal smruun dn mo[[oj-1sod-a14 ‘Te 12 ‘UOsSIOPUY |
dqeLIEA 11T

SH | -smdoyg Apmi§ “ropny Arewnad ‘4 Apms

SNOLLNIAYALN] adsvg-g9dp d9ZATYNY FHL NI STTEVIIV A FN0JLNQ ¥04d (S) 9ZIS 10444 7' TdNOI]




T b

- ol e e W o

TS WIP3
01 00 ¢ 01-
s &
&
3
‘ vT- S31898 [[V-AoAInS “TOO ATH-SOW '[E 10 ‘npp *S
€T $9[89S [IV-TOO 9¢-4S I8 10 ‘own0s 't
91 suonesipaw )10 ‘uonduosaid
4 ‘suonesipaw Sunye - areo J19s woydwiAs ATH ‘noy)) ‘¢
6T $9[BIsqNS [V TOO 9€ 4S ‘12812 ‘12 7
b douaIaYpy
1 UOlBdIPI AIH Hodsy J19S ISVD —[e 10 ‘B13qs3ueq |
SA judwinysuj ‘ropny Arewmrag ‘4 Apmy§

SAOHLIW/SLNIWNULSN] ONISSISSY SAIANLS 40 NOLLY(IVAZ (SH) 92IS 10844 ¢ ¢ Tanoig



_— —— - —_———— bades - =~ -~ - - - - - - 3 - -
Frolsa3 ] ANTTToeNT. ST IRl CICNTINS LT O e

— S _

Cosmimonx

R N Tanb e
oot NS
it g
)

q o
Antecedents Senscue
ATTOCN oo

TS

< -

. . . - -
imend e T LT amems
ATl TSI A TS oS- siTITmE
T RemEntie TEeTIne T TG

.~



FIGURE 3.2. THE TRANSTHEORETICAL MODEL OF BEHAVIOR CHANGE (STAGES OF CHANGE

MODEL)

Pre-
Contemplation >

Contemplation >

Preparation —>

Action

/\

Problem
Identified

Motivational
Force for
Change

/\A

Action New
Plan Behavior
Developed Reinforced

> Maintenance

The Transtheoretical Model of Behavior Change was developed by Dr. James Prochaska
and his colleagues of the URI Cancer Prevention Research Center. Adapted from:
Richard W. Scholl, University of Rhode Island, September 15, 2002. Used with
permission.
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FIGURE 3.3. THE SELF-REGULATION (COMMON SENSE) MODEL

from from Leventhal, Nerentz, & Steele, & Imm, 1984 (H. L.
Leventhal, Nerenz, Steele, & Imm, 1984). Used with permission

v v v

Representation of Coping with Evaluation of
. illness in Conscious objective features ! objective
reattentive Stages awareness of illness impact
2. / 3. 4. 5.
rrception Integration of Awareness Coping Evaluation
| 5] perceptions Planning Executing of coping
with memory of response of responses
Emotional Coping with Evaluation of change
reactions to emotional in distress level
. _— > ==—P
illness reaction
Feedback loop
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