
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Internet-based support for dyspnea self-management in patients with COPD

Permalink
https://escholarship.org/uc/item/7kj9r4ws

Author
Nguyen, Huong Que

Publication Date
2003
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7kj9r4ws
https://escholarship.org
http://www.cdlib.org/


Internet-based Support for Dyspnea
Self-Management in Patients with COPD

by

Huong Que Nguyen

DISSERTATION

Submitted in partial satisfaction of the requirements for the degree of

DOCTOR OF PHILOSOPHY

in

Nursing

in the

GRADUATE DIVISION

of the

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

Approved:

Jº-Gº- tº- Virginia Carrieri-Kohlman, RN, DNSc
Sally H. Rankin, RN, PhD

Committee in Charge

Deposited in the Library, University of California, San Francisco

June 6, 2003

*

!

º



Copyright 2003

by

Huong Que Nguyen

-

! º

º



ACKNOWLEDGMENTS

I want to express my deepest appreciation to the chair of my dissertation

committee, Virginia Carrieri-Kohlman whose immense knowledge, generosity, integrity,

and enthusiasm for research has shaped who I am today. My success in completing this

degree is a true testament to her guidance, the opportunities she created, and her

relentless support for my creativity. Her dedication to ensuring my completion is

captured by her other “full time job” of constantly writing phenomenal letters of

recommendation and support for me. Any student would be envious of the relationship I

have with her and forever, I am sincerely grateful to have had Ginger as my advisor and

mentor but also a trusted colleague and friend.

I also want to acknowledge the guidance and support of my other committee

members: Sally Rankin, whose expertise in social support theory and the measurement

of this concept added a unique perspective to my research questions and broadened my

understanding of social support. She also brought much needed “balance” and was

Someone who I could always depend on for prompt and substantial feedback; Robert

Slaughter who shared his useful technical knowledge and expertise and provided

guidance for me to experiment with different platforms to conduct my pilot study;

Michael Stulbarg who created opportunities for me and whose name I was always proud

"mention when making recruitment contacts. On top of learning how to ask critical

*stions, I also have Michael to thank for making me a better writer!

My gratitude also goes to other School of Nursing faculty who never hesitated to

Provide valuable insight throughout my training. Steve Paul whose patience in helping

* With statistics and accommodating my physical distance from campus with email

º

º

ii

–



consultations and even, a telephone “regression hotline”! Anita Stewart whose expertise

in health measurement and enthusiasm for reading and critiquing my papers enriched my

thinking and the types of questions that I ask. There were other faculty who I always

looked forward to seeing in the hallways of UCSF, Catherine Waters, Claudia West,

Candice Wong, Kathy Lee, Marguerite and Mary Engler for they constantly cheered me

On.

My thanks to a very special colleague, Suthida Masuthon, who has been

incredibly generous in giving me a place to stay, cooking the tastiest Thai dishes, and

supporting me when I needed to be in San Francisco. Without her generosity, the final

year of my study would have been much less bearable. To DorAnne Cuenco who I’ve

had the privilege of getting to know better in the past year, many thanks for your words

of encouragement and wisdom. To a trusted friend, Yolanda Jacobs who understood my

frustrations and insecurities.

I am especially indebted to the dedicated research participants. Their tremendous

generosity in making this pilot project possible transcended their day-to-day struggles in

coping with dyspnea. I continue to derive much valuable feedback from these “pioneers”.

I also like to thank several individuals from southern California who were instrumental in

what I See as one of the greatest challenges of conducting clinical research, patient

recruitment: Brian Tiep, Mary Burns, Janos Porszasz, Peggy Walker, Jim Barnett, Russell

Klein, and Joan Nehls. I am grateful for the exceptional financial support that I have

received from the University of California, San Francisco, National Institutes of Nursing

Research, Nurses Educational Funds, Helen Arpin fund, Josephine De Karman,

iii



Soroptimist International of the Americas, and Sigma Theta Thau, Alpha Eta Chapter

over the course of my doctoral studies.

To my parents’ often “unspoken” love, patience, and support, I am so excited to

finally share this joyous moment with you! Thank you for doing what you do best,

making my favorite Vietnamese dishes, infused with all your love and pride for my past

accomplishments, to nourish me through this special journey. To my brothers, Phu and

Tim, you both have inspired me in so many different ways. I am looking forward to truly

enjoying more “fun” time together. And finally, to my dearest sweetheart, confidante,

and best friend, Tracy, for believing in me during the toughest times, for always pushing

me to be better, and for tolerating the sacrifices of time. Your constant showers of hugs

and kisses, thoughtful advice, piercing questions and of course, reliable “tech support”

were vital ingredients in helping me complete this journey.

Additional acknowledgments for dissertation contents

CHAPTER II is a reprint of the material as it appears in the Journal of Pain and

Symptom Management. I wish to thank Elsevier who granted permission to reprint this

publication in its entirety. The co-authors listed in this publication contributed to the

research.

CHAPTER III will be submitted to Psychosomatics. My co-authors, Virginia

Carrieri-Kohlman, Sally H. Rankin, Robert Slaughter, and Michael S. Stulbarg

contributed to the research which forms the basis of the manuscript.

CHAPTER IV is currently in press for Computers in Biology and Medicine. My

°o-authors Virginia Carrieri-Kohlman, Sally H. Rankin, Robert Slaughter, and Michael S.

Stulbarg directed and supervised the research that forms the basis for the manuscript.

iv



*■ jºin histºr

* M: ºn V:

*"...SS-ºr; i.+---
*** --

tº sº.

(HAFTERW wº,

ºr sº, H R

***:::::::::::::



The second paper in this chapter is an invited paper for the Journal of Cardiovascular

Nursing. My co-authors Virginia Carrieri-Kohlman, Sally H. Rankin, Robert Slaughter,

and Michael S. Stulbarg directed and supervised the research that forms the basis for the

manuscript.

CHAPTER V will be submitted to Heart and Lung. My co-authors Virginia

Carrieri-Kohlman, Sally H. Rankin, Robert Slaughter, and Michael S. Stulbarg directed

and supervised the research that forms the basis for the manuscript.



ABSTRACT OF THE DISSERTATION

Internet-based Support for Dyspnea Self-Management in Patients with COPD

by

Huong Que Nguyen

Doctor of Philosophy in Nursing

University of California, San Francisco, 2003

The dissertation included four papers that covered two areas, self-management in

patients with COPD and use of the Internet as a medium for facilitating patient education

and support for self-management. A fifth paper presented findings from a pilot study

which tested the feasibility and preliminary effectiveness of an Internet-based dyspnea

Self-management program (iDSMP).

The first two papers were secondary analyses of a randomized clinical trial of a

face-to-face DSMP for patients with COPD. The first paper confirmed that there are

three distinct factors representing ratings of dyspnea during laboratory exercise, clinical

ratings of dyspnea, and pulmonary function. Results of the second paper showed that

changes in depression as measured by the Center for Epidemiological Studies Depression

Scale (CESD) significantly influenced improvements in dyspnea and fatigue, laboratory

exercise performance, and self-reported functioning more than baseline depression (all

P^005) after a 12 month DSMP. Subjects who were depressed (CESD-16), were less

likely to achieve the minimal clinically important improvement criteria of 4.5 for the
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combined symptoms of dyspnea and fatigue compared to those who were not depressed

(X=4.4, p=0.04). Prompt recognition and treatment of depression in COPD patients will

likely lead to greater changes in health outcomes.

The two studies that follow were literature reviews of Internet/computer-mediated

education and/or support interventions. The first review was exclusively based on studies

that had a professional facilitator and found that some outcomes in certain clinical

populations showed moderate improvements and that user satisfaction was generally

positive. The fourth paper provided a broader overview of eHealth technology for

supporting patients who are recovering from cardiac events. It covered an important

theoretical perspective on the adoption of new technology and had a thoughtful

discussion of the obstacles to fully deploying such applications.

The fifth paper described the prototype i■ )SMP and presented the process and

outcome results from a 3 month feasibility study. This study demonstrated that older

COPD patients with prior computer experience were able to participate in the program

and as a result, showed improvements in dyspnea with activities of daily living and self

efficacy for managing their symptom (both, p<0.01) without notable adverse effects.

Lºw
Virginia/Barrier-Kohlman, RN, DNSc, Chair
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CHAPTER ONE º

Introduction

Significance of the Problem

Chronic obstructive pulmonary disease (COPD) is a group of diseases, including

emphysema and chronic bronchitis characterized by airflow obstruction that is not fully

reversible. The airflow limitation is usually both progressive and associated with an |
abnormal inflammatory response of the lungs to noxious particles or gases (Pauwels,

Buist, Calverley, Jenkins, & Hurd, 2001). COPD is the second leading cause of disability
-

and fourth cause of death in the US (National Heart, Lung, and Blood Institute [NHLBI], º ...~"

1996). Approximately 10 million US adults have a diagnosis of COPD (Mannino, Homa,

Akinbami, Ford, & Redd, 2002). However, it has been estimated that up to 24 million

US adults have evidence of impaired lung function, indicating that COPD is under

diagnosed. For the first time in 2000, the number of women dying from COPD surpassed * * -.

the number of men dying from COPD (59,936 versus 59,118). During 2000, COPD was

responsible for 8 million physician and hospital outpatient visits, 1.5 million emergency **

department visits, 726,000 hospitalizations and 119,000 deaths (Mannino et al., 2002). --" "

The annual cost of COPD in the US was estimated at $23.9 billion in 1993 (NHLBI).

This included $14.7 billion in direct expenditures for medical care services, $4.7 billion

in indirect morbidity costs, and another $4.5 billion in costs related to premature

mortality. The largest contributor to the cost of COPD is hospitalization and emergency

department care (72.8%) (Sullivan, Ramsey, & Lee, 2000). Over two thirds of patients in - * ,

one US survey stated that they expect their condition to get worse (Schulman, 2001).

Combining disease prevalence and illness burden, COPD costs an average of $1,522 per
- .



person per year, almost three times the per capita cost of asthma. Compared to other

chronic illnesses such as diabetes (4.83), hypertension (4.34), depression (4.74), and

asthma (5.12), COPD patients register the highest number of per-person visits to health

providers annually at 6.52 visits (Institute for the Future, 2003).

Dyspnea or shortness of breath (SOB), defined as “...a subjective experience of

breathing discomfort...derived from interactions among multiple physiological,

psychological, social, and environmental factors” is the most common symptom for

patients with COPD (American Thoracic Society [ATS], 1999). In one survey, 66% of -- *

patients with COPD reported having dyspnea everyday or most days of the week and º
- *
º

º

52% reported not being in control of their breathing (Schulman, 2001).

Challenges to Providing Self-Management Support to Patients with COPD

Despite optimal medical therapy, patients continue to suffer from dyspnea. This

Symptom disrupts a patient’s ability to carry out social, recreational, sexual, and * .

vocational activities of daily living. As a consequence, patients with COPD often suffer

from anxiety, isolation, depression, loss of self-esteem, and decreased quality of life *----

(ATS, 1999; Williams, 1989). The disability associated with COPD necessitates -- " '

interventions that promote long-term adjustment to the illness and its multidimensional

Sequelae. Because pharmacological therapies are limited in their ability to ameliorate

dyspnea, a major focus of clinical research with this patient population must be on patient

education about various self-management strategies (ATS, 1999; Kohlman-Carrieri &

Janson-Bjerklie, 1986). Self-management has been defined as the “...therapeutic,

behavioral, and environmental adjustments patients and families must undertake with the

collaboration and guidance of a health provider in order to maintain health status and



reduce the impact of the disease on daily life” (Clark, Becker, Janz, Lorig, & et al., -

1991). Providing appropriate and timely support for patient self-management has been

described in the chronic illness literature as one of five essential health system ... --

components that will lead to more consistent and high quality care for chronically ill

patients (Bodenheimer, Lorig, Holman, & Grumbach, 2002; Wagner, Austin, & Von

Korff, 1996).

The goal of supportive dyspnea self-management education is to help patients

develop strategies to control their dyspnea in order to reduce the physical and = *

psychosocial consequences of such a chronic and debilitating symptom. It rests on the : º

theoretical proposition that providing relevant information about self-care strategies and

reinforcement of these strategies for managing dyspnea will result in an increased

perception of control of dyspnea thereby minimizing its negative impact on functioning

(Bandura, 1997; Carrieri-Kohlman & Gormley, 1998; Carrieri-Kohlman, Gormley,
* * -- * ,

Douglas, Paul, & Stulbarg, 1996; Tobin, Reynolds, Holroyd, & Creer, 1986). Essential

Self-management activities of COPD patients with chronic dyspnea involve: taking º º

medications as prescribed, following a regular exercise regimen, preventing unnecessary -- " " '

environmental exposure, pacing activities to conserve energy, recognizing symptoms of

pulmonary exacerbations, and coping with the emotional consequences of the illness

(ATS, 1999; Pauwels et al., 2001).

Several investigators have examined the effects of education and skills training

programs on various health outcomes for patients with COPD (Bourbeau et al., 2003; - a .

Gallefoss, Bakke, & Rsgaard, 1999; Monninkhof et al., 2003; Sassi-Dambron, Eakin,

Ries, & Kaplan, 1995; Zimmerman, Brown, & Bowman, 1996). Although the



intervention components, e.g. education, symptom monitoring, action planning etc.,

varied among the studies, none of these programs achieved significant improvement in

symptoms. Health resource utilization including office visits, hospital admissions, and

emergency room visits were, however, reduced in two studies (Bourbeau et al., 2003;

Gallefoss & Bakke, 2000). It is evident from these aforementioned studies and affirmed

by studies of exercise training and pulmonary rehabilitation that exercise is an essential

component of any program if the goal is to reduce symptoms and increase exercise

performance (Guell et al., 2000; Lacasse et al., 1996; Puente-Maestu et al., 2000; Ries,

Kaplan, Myers, & Prewitt, 2003). At the present time, education and exercise training for

patients with COPD are primarily provided within pulmonary rehabilitation programs

(PR). These programs are of short duration, are available for only a small percentage of

people because they are expensive and not covered by all third party payers (Hodgkin,

Celli, & Connors, 2000). Given estimates that anywhere from 10 to 24 million U.S.

adults have COPD (Mannino et al., 2002), most of whom would benefit from PR, only

less than 0.1% can be accommodated at any given time (Bickford, Hodgkin, & McInturff,

1995). Home-based PR programs have been studied as a less costly and accessible

alternative, however, in the United States these programs and maintenance exercise

programs following pulmonary rehabilitation are not reimbursed and, therefore, not

available for most patients (ATS, 1999; Hodgkin et al., 2000). Because of the chronicity

and the long-term task of self-management confronting most patients suffering from

chronic dyspnea, models for minimal but ongoing intervention and seamless support for

Self-management education, skills training and home based exercise are needed.

‘. . .
***

- *



Statement of the Study Purpose

There are three main objectives to this study:

1. To determine the uniqueness of laboratory and clinical measures of dyspnea

as well as the impact that depression has on improvements in health outcomes

based on data from a 12 month face-to-face dyspnea self-management

program (DSMP).

2. To review the relevant literature of professionally facilitated Internet-based

studies in various clinical populations and their impact on health outcomes,

resource utilization, and user satisfaction. An emphasis on interventions to

support recovery in cardiac patients was also addressed as part of this review.

3. To conduct a feasibility study of an Internet-based dyspnea self-management

program in patients with moderate to severe COPD.

Content of the Dissertation

The dissertation consists of three parts. In the first part (Chapters 2 and 3),

findings from the face-to-face DSMP with regards to the measurement of dyspnea was

explored in Chapter 2. The influence of baseline depression and changes in depression

on long term improvements in symptoms, laboratory exercise performance, and self

reported functioning was determined in Chapter 3.

In part two (Chapter 4), the literature on Internet-based studies are presented.

Although broadly encompassing multiple clinical populations, the first review paper is

restricted to professionally facilitated programs. In the second paper, a more

circumscribed review of eHealth technology for supporting recovery in the cardiac



population is explored; this paper included a balanced discussion on challenges to using

such technologies.

Part three of the dissertation describes and reports findings from the Internet

based dyspnea self-management program (Chapter 5). Finally, a brief summary of all the

studies is included in Chapter 6. This chapter concludes with a thoughtful discussion on

challenges and opportunities in using the Internet to provide self-management support

and recommendations for future investigations.
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CHAPTER TWO

Preliminary Study I

Factor Analysis of Laboratory and Clinical Measurements of Dyspnea in
Patients with Chronic Obstructive Pulmonary Disease

Abstract

The primary purpose of this study was to determine if there are three distinct

factors representing ratings of dyspnea during laboratory exercise, clinical ratings of

dyspnea, and pulmonary function in patients with moderate to severe COPD (n=92) using

factor analysis. Subjects (mean age 66 + 7 yrs; FEV1% predicted 44.7 + 14.0) were

randomly assigned to one of three treatment groups to test the effects of three education

and exercise training programs and were evaluated at baseline and at 2 months after the

intervention. Dyspnea ratings with laboratory exercise (SOB) were measured during

incremental (ITT) and endurance (ETT) treadmill tests, and a six-minute walk (6MW)

using the modified Borg scale. Clinical measures of dyspnea were measured with the

Baseline and Transitional Dyspnea Index (BDI/TDI), UCSD Shortness of Breath

Questionnaire (SOBQ), Medical Research Council Dyspnea Scale (MRC), Dyspnea

subscale of the Chronic Respiratory Questionnaire (CRQ-D), and a global dyspnea

question. Pulmonary function parameters included FEV1% predicted, FEV1/FVC, and

RV/TLC. The factor analysis yielded three factors that accounted for 58.7% of the total

variance in the data: Factor 1, “Dyspnea with Laboratory Exercise” was comprised of

ETT SOB end, ETTSOB isotime, ITTSOB end, ITT SOB isotime, ITT SOB/Time and

ETT SOB/Time; Factor 2, “Clinical Dyspnea” was comprised of 6MW SOB, 6MW

SOB/Feet, BDI, SOBQ, MRC, Global SOB, CRQ-D; and measures of airway resistance



(FEV1% predicted, FEV1/FVC) and hyperinflation (RV/TLC) loaded on a third factor,

“Pulmonary Function”. An additional post hoc factor analysis with post-intervention data

provided similar results. The Global SOB question and ITT SOB isostage variables were

relatively more sensitive to change compared to the other outcome variables. We

conclude that pulmonary function, clinical ratings of dyspnea, and laboratory ratings of

dyspnea are three separate and independent factors and should be included in the routine

clinical evaluation of patients with COPD.

*This manuscript has been published in the Journal of Pain and Symptom Management (2003).
25(2): 118-127
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Introduction

Dyspnea or shortness of breath (SOB) is a major cause of disability and reduced

quality of life for patients with chronic obstructive pulmonary disease (COPD)." It has

been proposed that dyspnea provides distinct subjective information and should be

measured separately when evaluating therapies.” Findings from recent studies support

this recommendation. Using factor analysis, investigators have confirmed that clinical

ratings of dyspnea are separate and distinct from pulmonary function in patients with

COPD.” Mahler and Harver' evaluated nine variables; age, gender, respiratory muscle

pressures, pulmonary function variables, and three clinical measures of dyspnea [Baseline

Dyspnea Index (BDI), Medical Research Council (MRC), and Oxygen Cost Diagram

(OCD)] in 86 COPD patients. They found that clinical measures of dyspnea and

pulmonary function were separate dimensions underlying the pathophysiology of COPD.

Eakin et al’ used similar variables as Mahler and Harver' and evaluated the dimensions

underlying clinical measures of dyspnea (BDI, MRC, and OCD), pulmonary function,

and respiratory muscle pressures in 143 patients with COPD. Clinical dyspnea measures

loaded on one factor, but unlike Mahler and Harver's' findings, measures of respiratory

muscle pressures and spirometry (FEV1 and FVC) loaded together on a second factor.

Wegner and associates’ examined the relationships among exercise capacity (distance

covered on a self-paced treadmill six minute walk), clinical measures of dyspnea (BDI,

MRC, and OCD), quality of life (Chronic Respiratory Questionnaire), and pulmonary

function parameters in 62 patients with severe COPD. The first factor included clinical

measures of dyspnea, quality of life, and exercise capacity. Pulmonary function loaded

on a separate factor. In another report, factor analysis was used to examine the
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relationships among exercise capacity, pulmonary function and one laboratory rating of

dyspnea (ITT SOB end) but did not include any clinical measures of dyspnea." This

laboratory dyspnea variable did not load on any of the four identified factors labeled as

exercise tolerance, disease severity, lung volumes, and expiratory flow rates.

Although the above investigators have focused on distinguishing clinical

measures of dyspnea from pulmonary function parameters, very few have actually

examined the relationship between clinical measures of dyspnea and dyspnea ratings with

laboratory exercise. Hajiro and colleagues' measured only dyspnea at end exercise in the

laboratory and found that this measure was distinct and different from clinical ratings of

dyspnea in patients with COPD. This preliminary finding supports the proposition that

the experience of dyspnea in the laboratory, induced by a specific and identified stimulus

(e.g. exercise) is likely to be different from dyspnea elicited by clinical measures. In

order to confirm the preliminary observations of this author where only one measure of

dyspnea after an incremental exercise test was included in the factor analysis, we

included dyspnea ratings with different laboratory exercise tests. Therefore, the primary

purpose of this secondary analysis was to determine if there are three distinct factors

representing ratings of dyspnea during laboratory exercise, clinical ratings of dyspnea,

and pulmonary function in patients with moderate to severe COPD using factor analysis.

Our secondary purpose was to determine the responsiveness characteristic (sensitivity to

changes) for both dyspnea ratings with laboratory exercise and clinical measures of

dyspnea as a result of an education and exercise intervention.
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Methods

Design

The data used for this analysis are from a randomized clinical trial (RCT) of a

dyspnea self-management program. The methods for the RCT have been reported in

depth elsewhere” and are therefore described briefly in this paper. After baseline testing,

subjects (n=92) with moderate to severe COPD were randomly assigned to one of three

treatment groups, a dyspnea self-management program (DM, n=31), DM and brief

exposure to 4 supervised exercise sessions (DM-EXP, n=28), and DM combined with 24

supervised exercise training sessions (DM-TR, n=33). Outcomes were measured at

baseline and immediately after the education and supervised exercise phase of the study

(2 months). The study protocol was approved by the institutional committee on human

research and each patient gave informed written consent.

Subjects

Entry criteria included the following: age greater than 40 years, confirmation of

diagnosis of moderate to severe COPD (i.e., forced expired volume in one second (FEV1)

less than 60% of predicted or ratio of FEV1 to forced vital capacity (FVC) FEV1/FVC

less than 60%) with clinical stability for at least one month, has not participated in any

formal exercise training or pulmonary rehabilitation for at least one year, absence of other

active symptomatic diseases which would interfere with exercise (e.g., cancer, heart

failure, ischemic heart disease, psychiatric illness, arthritis) and ability to complete an

incremental treadmill test (ITT).

13



Procedures

Baseline evaluation was performed on three days within two weeks. During the

first visit, subjects underwent spirometry, arterial blood gas analysis and a six-minute

walk (6MW). They also completed questionnaires to assess dyspnea and were instructed

in rating dyspnea with the modified Borg scale. Subjects who met the clinical and

pulmonary function criteria returned to undergo measurement of lung volumes and

diffusing capacity as well as a symptom-limited ITT. During the third visit, subjects

performed a second ITT and a symptom-limited constant workload endurance treadmill

test (ETT). Only the second ITT was used for this analysis. These measurements were

repeated at two months.

Pulmonary Function Testing

Subjects performed spirometry 15-30 min after 2 puffs of albuterol administered

via spacer (Aerochamber; Monaghan: Plattsburg, NY). Spirometry (FEV1% predicted

and FEV1/FVC) was performed using a 10 L water-seal spirometer (Collins Medical;

Braintree, MA) according to American Thoracic Society criteria." Baseline lung volumes

(helium dilution method), maximum voluntary ventilation (MVV), and single-breath

diffusion capacity for carbon monoxide (DLCO), residual volume over total lung

capacity (RV/TLC) were measured using a body plethysmograph (Collins Plus Body

Plethysmography System; Collins Medical, Braintree, MA). Predicted normal values

were calculated for spirometry,” lung volumes,” and diffusing capacity."

Dyspnea Ratings with Laboratory Exercise

Dyspnea ratings during the 6MW, ITT, and ETT were indicated by subjects

pointing to a modified Borg scale” in response to the question, “How short of breath
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(SOB) are you?” The Borg scale has been shown to be a valid measure of dyspnea in

both healthy volunteers and subjects with COPD." The scale was anchored by “0”

indicating “no shortness of breath” and “10” representing “the worst shortness of breath

that you can imagine". Ratings were performed before and at the end of the 6MW (6MW

SOB end). This measure of 6MW SOB end was corrected for distance (feet) covered

(6MW SOB/Feet). Two 6MW tests were performed approximately 30 min apart on the

same day in a hospital corridor.” If the two walk distances did not agree within 10%, a

third walk was performed. The longest walk was used for analysis. Dyspnea was rated

during the ITT and ETT at rest, every 40 seconds (s) for the first 160 s, every 80's º

thereafter, and at the conclusion of exercise (ITT SOB end and ETT SOB end). Isostage

dyspnea is dyspnea measured at the same “workload” during baseline and at 2 months

(SOB isostage). The slope expressing the linear relationship between SOB and time

during the ITT and ETT (SOB/Time) was determined for each subject using data

collected at the end of every stage from rest to end of exercise, i.e., every 40 to 80s.

Exercise Test Protocol .
-

Subjects performed the symptom-limited ITT according to a previously reported

l.” After heart rate and SOB ratings had returned to baseline (at least 30 min afterprotoco

the ITT), subjects performed an ETT. Each subject performed the ETT at a workload one

level below the maximum workload completed during the baseline ITT. Standard

physiologic measurements were made during the ITT and ETT (Sensormedics 2900;

Yorba Linda, CA) and all equipment was calibrated immediately before each test.
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Clinical Measures of Dyspnea

The Chronic Respiratory Questionnaire (CRQ)” is a disease-specific quality of

life interviewer-administered questionnaire for patients with COPD that includes 20

questions in four domains: dyspnea, fatigue, emotional functioning, and mastery. The

dyspnea subscale (CRQ-D) measures shortness of breath in the past two weeks during

five activities chosen by the individual patient as being important in his or her daily life.

Cronbach’s alphas for the dyspnea subscale at baseline and post-intervention were 0.73

and 0.71, respectively.

The Baseline Dyspnea Index/Transition Dyspnea Index (BDI/TDI)” is an

interviewer-administered dyspnea index used to rate dyspnea on a 0 (severe) to 4

(unimpaired) scale according to three categories: functional impairment attributed to

dyspnea, magnitude of the task that produces dyspnea, and magnitude of effort exerted to

produce dyspnea. The TDI measures changes from the BDI (baseline visit), with each

category receiving a score from +3 (major improvement) to -3 (major deterioration).

Inter-rater agreement for the BDI was determined in this study using data from the first

52 subjects. Kappa statistics and percentages of agreement were: functional impairment

(K=0.54, 72%) 2), magnitude of task (K=0.61, 80%) and magnitude of effort (K=0.78,

85%), comparable to a previous report.”

The UCSD Shortness of Breath Questionnaire (SOBQ)” asks patients to indicate

the severity of shortness of breath experienced on a six-point scale (0=not at all to

5=maximal or unable to do because of breathlessness) during 21 different activities of

daily living of differing intensity for an average day in the past week. Three additional

questions about limitations due to shortness of breath, fear of harm from overexertion,
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and fear of shortness of breath are included for a total of 24 items. Cronbach’s alpha for

the SOBQ was 0.91 both at baseline and post-intervention.

The Medical Research Council Dyspnea Scale (MRC)” is a self-report

questionnaire that is consisted of five yes-no questions. Based on the response to these

questions, dyspnea is rated in terms of one of five grades of severity (Grade 0= Not

troubled by breathlessness except on strenuous exertion; Grade 1: Short of breath when

hurrying on the level or walking up a slight hill; Grade 2: Walk slower than people of the

same age on the level because of breathlessness; Grade 3: Stop for breath after walking

about 100 yards on the level; and Grade 4: Too breathless to leave the house or breathless

after undressing).

The Global Dyspnea Question (Global SOB) was adapted from the question on

pain included in the Medical Outcomes Study Short-Form 36, SF-36° and added to the

SF-36 instrument to capture the symptom of more significance for these patients with

COPD. Subjects used a 1 (none) to 6 (very severe) point scale to respond to the question,

“How much shortness of breath have you had during the past 4 weeks?” "* .

Statistical Analysis
* *

Data from all three treatment groups were collapsed into one sample for all

analyses, unless stated otherwise. Mean and standard deviations (mean + SD) were

computed for all parameters. The following 16 variables from baseline testing were

incorporated in the primary factor analysis: dyspnea ratings with laboratory exercise

(6MW SOB end, 6MW SOB/Feet, ETT SOB end, ETT SOB isostage, ETT SOB/Time,

ITT SOB end, ITT SOB isostage, ITT SOB/Time) and clinical measures of dyspnea

(BDI/TDI, SOBQ, MRC, Global SOB, CRQ-D) and pulmonary function parameters
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(FEV1% predicted, FEV1/FVC, RV/TLC). A matrix of Pearson product moment

correlations was created. Principal components factor analysis was used to determine the

dimensions underlying the pattern of interrelationships. Components with eigenvalues

greater than 1.0 were extracted and rotated to a varimax solution. Factor loadings are

reported for the rotated factor matrix. In order to determine the responsiveness

characteristic (sensitivity to changes as a result of an intervention) for both dyspnea

ratings with laboratory exercise and clinical measures of dyspnea, effect sizes *** were

calculated using data from the DM-TR group. This was calculated by taking the

difference between data at baseline and post-intervention and dividing it by the standard

deviation of the baseline score. We used data from only one treatment group in order to

preserve the consistency of the treatment and its impact on these dyspnea measures.

Results

Demographic characteristics and pulmonary function for the 92 patients with

COPD are listed in Table 1. Means and standard deviation of clinical and laboratory

ratings of dyspnea and pulmonary function at baseline and after intervention are shown in

Table 2. Correlation coefficients for dyspnea ratings with laboratory exercise, clinical

measures of dyspnea, and pulmonary function are shown in Table 3.

Factor Analysis

The principal components factor analysis yielded three distinct factors which

accounted for 58.7% of the total variance in the data (Table 4). The six dyspnea ratings

with laboratory exercise (ETT SOB end, ETT SOB isotime, ITTSOB end, ITT SOB

isotime, ITT SOB/Time and ETT SOB/Time) loaded predominately on Factor 1 which

appeared to be a “Dyspnea with Laboratory Exercise” factor (Eigenvalue = 4.5, 28.3%).

18
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The variables of 6MW SOB end, 6MW SOB/Feet, BDI, SOBQ, MRC, Global SOB,

CRQ-D loaded on Factor 2 which could be labeled a “Clinical Dyspnea” factor

(Eigenvalue = 3.0, 18.8%). Measures of airway resistance (FEV1% predicted,

FEV1/FVC) and hyperinflation (RV/TLC) loaded predominantly on Factor 3 a

“Pulmonary Function” factor (Eigenvalue=1.9, 11.6%).

Post Hoc Analysis

We conducted an additional analysis to determine the stability of these factor

structures using post-intervention (outcome) data from all three treatment groups. The

two variables, MRC and RV/TLC, measured only at baseline, were not included in this

analysis. The rotated solution yielded three factors already described which accounted

for 55.8% of the total variance. Two laboratory dyspnea ratings, ITT SOB/Time and

ETT SOB/Time, loaded slightly higher on the “Clinical Dyspnea” and “Pulmonary

Function” factors, respectively, than with the “Dyspnea with Laboratory Exercise” factor

as found at baseline. The Global SOB variable had almost similar loadings on both the

“Clinical Dyspnea” and “Pulmonary Function” factors.

Responsiveness of Dyspnea Measures

The calculated effect sizes for all dyspnea measures are listed in Table 5.

Dyspnea during isostage on the ITT had the largest effect size (0.96) of the seven

dyspnea ratings with laboratory exercise. When compared to the SOBQ and CRQ-D, the

Global SOB question had the largest effect size (1.47) of the clinical measures of

dyspnea.
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Discussion

Both dyspnea ratings with laboratory exercise and clinical measures of dyspnea

are frequently used as primary outcomes in intervention trials with COPD patients.”

In the interest of efficiency and cost-effectiveness, it is important to establish that each of

these sets of measurements captures unique information in the assessment of dyspnea.

The findings of this study confirm that dyspnea ratings with laboratory exercise and

clinical measures of dyspnea are distinctly different and are both separate from

pulmonary function parameters in patients with moderate to severe COPD.

Most similar to the present study was a factor analysis report by Hajiro and º

colleagues' who examined one dyspnea rating with laboratory exercise (e.g. end exercise

on a cycle ergometer) and clinical measures of dyspnea. This laboratory rating did not

group with a “dyspnea” factor which included clinical measures of dyspnea (MRC, BDI, º

OCD, CRQ-D, and the St. George’s Questionnaire, Activity subscale) or any of the other

factors (“psychological status” and “other health-related quality of life”). The findings

that laboratory and clinical measures of dyspnea are distinct entities are similar to ours *

32-34and consistent with theoretical principles from symptom perception theories” as well * * * -

as earlier reports of laboratory experiments of dyspnea in patients with COPD.”

Symptom perception and reporting in part is influenced by both the physiological

Stimuli and the environment in which it is experienced. Laboratory ratings of dyspnea

during exercise provide a real-time stimulus of the sensation of dyspnea controlling for

timing and intensity of stimuli and environmental factors that could potentially influence * -

dyspnea reporting (e.g. social situation, noise, visual distractions). A patient's rating of

dyspnea during laboratory treadmill exercise is stimulated by physiological changes, e.g.,
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increased oxygen uptake, carbon dioxide production, and changes in breathing pattern.

In contrast, clinical measures of dyspnea are typically self-report questionnaires that

require recall of the symptom over a specified duration. Most likely, subjects are not

experiencing the same intensity of dyspnea while completing the questionnaires.

Symptom recall can be influenced by multiple other factors such as emotional and

motivational states, memory, and temporal relationships.”

Dyspnea with laboratory exercise was the first factor extracted in the primary

analysis and accounted for the greatest amount of variance in the data. This is the first

report that we are aware of that has included more than one measure of dyspnea during

laboratory exercise tests in a factor analytic study. Since the ITT and ETT SOB/Time

variables were “corrected” for exercise performance, they were not expected to load as

strongly on this factor as the other dyspnea ratings. The similar high loadings of dyspnea

ratings with laboratory exercise would suggest that any of these four variables could be

used to capture dyspnea with laboratory exercise. However, the ITT SOB isostage

variable had the largest effect size, that is, had the greatest change, when used to evaluate

the effects of an education and exercise program for managing dyspnea while dyspnea

measured at the end of both the treadmill tests and 6MW had the smallest effect sizes.

This finding suggests that future studies should consider measuring dyspnea at similar

“workloads” when evaluating the effects of exercise training interventions as this

measure is likely to capture the changes in dyspnea that patients actually experience.

In the present study it is reasonable to suppose that the BDI, SOBQ, MRC, Global

Dyspnea and CRQ-D which constituted factor 2 capture the latent construct of clinical

dyspnea. It is unlikely that this finding is merely due to similarities in the measures
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themselves. For instance, the BDI, a rating of dyspnea and its impact on functioning by

the health care provider and the SOBQ, a self-administered questionnaire that asked

subjects to rate their dyspnea with 21 different ADL had similar loadings on this factor

despite differences in how subjects were questioned about their dyspnea. Our findings

are consistent with those of Eakin et al.’ and Hajro et al.' With the exception of the CRQ

D, the other four clinical measures of dyspnea had comparable loadings on factor 2. The

lower loading of the CRQ-D may be due to its lower alpha reliability coefficient which

can generally attenuate correlations or that it may be capturing some other construct

beyond clinical dyspnea.

Unlike Mahler' and Eakin' who found the BDI and MRC to have modest cross

loadings with pulmonary function, we found only weak cross-loadings between these

parameters, similar to findings by Wegner et al.” These discordant findings could be

attributed to differences in sample characteristics in terms of disease severity (FEV1%

predicted) since our subjects, like that of Wegner’s, were more homogenous than the

other two studies. However, we did find that two of the clinical dyspnea ratings, Global

SOB and CRQ-D which had not been used in the factor analytic studies by Mahler and

Eakin, had modest loadings on the pulmonary function factor. This finding underscores

the fact that although clinical dyspnea ratings tend to load separately from pulmonary

function, an underlying modest relationship exists between these parameters.

We were only able to calculate effect sizes for three of the five clinical measures

of dyspnea. Of the three, the Global SOB variable had the largest effect size, that is, it

captured the largest amount of change in dyspnea in subjects who received an education

and exercise training program. The use of this one item global dyspnea question seems

22
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pealing for its simplicity and application to clinical settings, but also because it appears A

be a valid measure of dyspnea intensity and is sensitive in detecting change. However,

'cause this is the first study to use the Global SOB variable, it requires additional

Sting.

Shortness of breath at the end of the 6MW loaded more strongly with the clinical

easures of dyspnea compared to dyspnea with laboratory exercise. This finding

pports the proposition of other authors that dyspnea during the 6MW is more related to

spnea with activities of daily living than that experienced during a treadmill exercise

st because the patient maintains the ability to regulate his or her effort.”

The third factor extracted from the data set was “Pulmonary Function”. We

cluded measures of airway obstruction (FEV1 % predicted and FEV1/FVC) and a

easure of hyperinflation (RV/TLC) since these parameters are important in

aracterizing the severity of COPD. Our results demonstrate that pulmonary function
*. *

rameters provide a unique dimension relating to the status of patients with COPD that

as independent of both laboratory and clinical ratings of dyspnea. Such measurements e

e helpful in partly understanding the severity of dyspnea and also in establishing a

seline status before any therapeutic intervention. :-
-

In conclusion, our data suggests that dyspnea ratings with laboratory exercise and

nical measures of dyspnea offer separate and additive information about the symptom

perience beyond measures of pulmonary function alone. Although these findings

arrant the inclusion of all three metrics in any evaluation of therapies for patients with

DPD, there are some instances where the measurement of either dyspnea with

joratory exercise or clinical dyspnea may be more helpful. For instance, it may be
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more appropriate for an investigator to measure dyspnea with laboratory exercise if the

primary aim is to relate the intensity of dyspnea with the degree of dynamic lung

hyperinflation, e.g. inspiratory capacity. Thus, the inclusion of any measure of dyspnea

would be dependent on the research question.

*
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Table 2.1. Sample Characteristics (n=92)

Variable Mean E SD
Age 66 + 7
Gender (M/F) 42/50
Height, cm 166.8 + 8.7

Weight, kg 72.1 + 15.6

FEV1, L 1.09 + 0.34
FEV1, 9% predicted 44.7 + 14.0
FVC, L 2.6 + 0.58
FVC, 9% predicted 76.3 +15.0
FEV/FVC 9% 41.9 + 11.1
DLCO 12.6 + 4.4

DLCO, 9% predicted 63.5 + 18.8
MVV, L/min 44.9 + 14.3
MVV, 9% predicted 41.8 + 14.3
RV/TLC 9% 54.3 + 9.6

pH 7.43 + 0.03
PaO2, mm Hg x 74.3 + 9.2

PaCO, 2 mm Hg *k 39.2 + 4.6

Definition of abbreviations: FEV1 = forced expiratory
volume in 1 second; FVC = forced vital capacity;
DLCO = diffusion capacity of carbon monoxide;
MVV = maximum voluntary ventilation; RV/TLC =
residual volume/total lung capacity.
* Resting, room air arterial blood gas value.

*

;
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Table 2.2. Laboratory and Clinical Dyspnea Scores and Pulmonary Function
Before and After Exercise Interventions for Total Sample (n=92)

Mean + SD Mean + SD

(Baseline) (Post) *
BDI/TDI (0.12) & I-9 to 19 5.3 + 1.4 1.7 ± 2.3

SOBQ (0.120) 51.9 + 16.9 49.2 + 17.0
MRC (0-4) 1.6 + 1.2

-

CRQ-D is 3s) 16.3 + 4.8 19.7 ± 5.2
Global SOB (1-6) 4.2 + 0.88 3.7 ± 0.82
6MW SOB end 4.2 + 2.1 3.5 + 1.8

6MW SOB/Feet + 3.4 + 2.9 2.7 ± 2.2
ETT SOB end 5.2 + 2.2 4.8 + 1.9

ETT SOB isostage 4.1 + 2.3 2.9 + 1.5
ETT SOB/Time 1.0 + 1.1 0.66 + 0.64

ITT SOB end 5.2 + 2.0 4.9 + 1.9

ITT SOB isostage 4.3 + 2.0 3.4 + 1.6 *

ITT SOB/Time 0.53 + 0.35 0.44 + 0.42

FEV1% predicted 44.7 ± 14.0 45.9 + 15.1
FEV1/FVC 41.9 + 11.1 41.6 + 1 1.8

RV/TLC 9% 54.3 + 9.6
-

Numbers in brackets are theoretical range scores
*Treatment groups were collapsed for this analysis.
+ Multiplied by 1000 for clarity
- Not measured

Definition of abbreviations: SOB: Shortness of breath

(modified Borg 0-10); ITT. Incremental Treadmill Test;
6MW: Six Minute Walk; ETT: Endurance Treadmill Test;
BDI/TDI: Baseline and Transition Dyspnea Index; SOBQ:
University of California, San Diego Shortness of Breath
Questionnaire; MRC: Medical Research Council; CRQ-D:
Chronic Respiratory Questionnaire, Dyspnea subscale;
Global SOB question, “How much shortness of breath have * - -

you had in the past 4 weeks?” 1(none) to 6 (very severe) scale.
See Table 1 for other abbreviations.
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For
abbreviations,
seeTables2.1and2.2.1.ETTSOBend 2.ETTSOBisotime

3.ETTSOB/Time
4.ITTSOBend 5.ITTSOBisotime

6.ITTSOB/Time
7.6MWSOBend 8.6MWSOB/Feet

9.BDI 10.SOBQ 11.MRC 12.GlobalSOB 13.CRQ-D 14.FEV1% 15.
FEV1/FVC

16.RV/TLC fp-0.01,*p-0.05

Table 1.0 .70+ .44t 72+ 43t .42+ 27+ .19 -.16 .07 -.03 .09 -.06 -.12
-
27+ .1!

2.3.ÇorelationsAmongDyspneaRatingswithLaboratoryExercise,ClinicalMeasures
of

Dyspnea,andPulmonaryFunction
1.0 .33t .46t .71+ .35+ .26* .24% -.16 .07 .07 -.06 .03 -.04 .04

3 1.0 27*
.
12 .44+
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-
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-
22*-.34+-.34+1.0 ValuesarePearson’scorrelationcoefficients(n=92,Baseline).
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Table 2.4. Rotated Factor Loadings in 92 Patients with COPD (Baseline)

Factor 1 Factor 2 Factor 3

ETT SOB end

ETT SOB isotime

ITT SOB end

ITT SOB isotime
ITT SOB/time

ETT SOB/time

6MW SOB/Feet end

BDI

SOBQ
MRC

6MW SOB end

Global SOB

CRQ-D

FEV1% predicted
FEV1/FVC

RV/TLC

For abbreviations, see Tables 2.1 and 2.2

0.83
0.82

0.81

0.80

0.58
0.4

0.27

–0.07

-0.01

-0.01

0.32
–0.07

0.12

0.08

–0.10
0.10

0.02

0.09

–0.07

-0.01

0.36
0.20

0.75

–0.73
0.72

0.70

0.69

0.63
-0.4

–0.18

–0.08

0.05

-0.24

0.12

-0.06

0.32

–0.27
-0.34

–0.07

0.14
–0.11

0.03

0.08

-0.40

0.33

0.8

0.85

-0.56
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Table 2.5. Responsiveness of Dyspnea Measures

Instruments Effect Size

Dyspnea with Laboratory
Exercise Testing
6MW SOB end 0.48

ETT SOB end 0.28

ETT SOB isostage 0.74
ETT SOB/Time 0.79

ITT SOB end 0.31

ITT SOB isostage 0.96
ITT SOB/Time 0.71

Clinical Measures of Dyspnea
BDI/TDI

-

MRC
-

SOBQ 0.15

CRQ-D 1.03
Global SOB 1.47

For definition of abbreviations, see Table 2.2
Effect sizes [(Baseline – Post)/SD of baseline scores]
for paired t-statistics calculated from DM-TR group (n=33)
Higher numbers indicate greater responsiveness
- Not measured or cannot be calculated
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CHAPTER THREE

Preliminary Study II

Improvements in Depression Impact Long-term Changes in Dyspnea, Exercise
Performance, and Self-Reported Functioning from a Dyspnea Self-Management

Program in Patients with COPD

Abstract

Depression in patients with COPD has been shown to be associated with health

related quality of life, symptoms, and functional status, while less so with exercise

performance in a number of cross-sectional studies. There are few published reports of

ºthe relationship between changes in depression and these health outcomes from

experimental studies. The purpose of this paper is to determine the relative contribution

of baseline and change in depression to improvements in symptoms, exercise

performance, and self-reported functioning in patients with moderate to severe COPD

(n=90) after a 12 month dyspnea self-management program. Pearson’s correlations,

multiple regressions, and chi square analyses were used. Controlling for age, gender,

disease severity, and treatment group assignment, greater reductions in depression over

time impacted improvements in symptoms, exercise performance, and self-reported
* * *

functioning more than baseline levels of depression.

*This manuscript will be submitted for review in Psychosomatics and has been written to meet
their publication guidelines.

*
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Introduction

Depression is a commonly reported emotional consequence associated with

chronic obstructive pulmonary disease (COPD) with prevalence rates ranging anywhere

from 25%" to 74%. The wide range in estimates is primarily due to differences in

demographic characteristics of the study sample, measurement properties of instruments,

and cut-off values used to define depression.” Nonetheless, the finding that COPD

patients are at high risk for depression is consistent. The disease likely serves as an

antecedent, increasing mediating variables such as depression and dyspnea and in turn,

functional status and quality of life are diminished.” In one recent case-control study, ... r

Van Manen et al.' found the risk for depression to be 2.5 times greater for patients with

*Vere COPD (FEV1-50% predicted) than controls with similar demographic

characteristics while subjects with mild to moderate disease did not have an increased

risk for depression. Mortality risk (OR 3.6) was significantly increased in patients who

had depressive symptoms during hospitalization for acute pulmonary exacerbations."

Compared to other chronic illnesses such as heart failure, arthritis, angina, or diabetes,

Patients with COPD have the worst psychological functioning."

Numerous instruments have been used to measure depression including the Center

for Epidemiological Studies Depression Scale (CESD)." Geriatric Depression Scale

(GDS),"* Beck Depression Inventory (BDI)," "Hospital Depression Scale (HAD),”

and Hopkins Symptom Checklist.” A number of cross-sectional studies have

documented the relationship between depression and general health related quality of

life, 1.12.1820 coping styles for managing dyspnea," and symptoms.” The relationship

between depression and laboratory exercise performance has been less consistent.” There
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are, however, few published reports of the relationship between changes in depression

and the above health outcomes from experimental studies. Improvements in depression

from multi-modal programs such as pulmonary rehabilitation or Self-management

programs that emphasize home-based exercise have been somewhat variable with some

- - - - - 5 -reporting significant changes” ”” while others not.” Depression may have a

negative effect on adherence to treatment such as exercise and therefore reduce the

degree of improvements in these health outcomes as have been observed in the cardiac

population” and functionally disabled older patients.”

We previously reported short" and long term” results from an experimental study

evaluating the effects of a Dyspnea Self-Management Program that included *.

individualized education, home based walking and biweekly telephone reinforcement for

patients with COPD. We found significant improvements in dyspnea and physical

functioning for the sample as a whole over the course of 12 months. Because of the role

that depression plays in this population, we were interested in determining the impact of

baseline depression and changes in depression on changes in the outcomes of symptoms

(dyspnea and fatigue), exercise performance, and self-reported functioning (physical and

Social) in patients with COPD after participating in this year long program.
s

Methods

Design

The data used for this analysis are from a longitudinal randomized clinical trial of

a dyspnea Self-management program. The study methods have been reported in-depth

elsewhere” and are therefore described briefly in this paper. After baseline testing,

*bjects (n=90) with moderate to severe COPD were randomly assigned to one of three
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treatment groups. Outcomes were measured at baseline, immediately after the education

and supervised exercise phase (2 months) and continued every two months for the next

10 months. The study protocol was approved by the institutional committee on human

research and each patient gave informed written consent.

Subjects

Entry criteria included the following: age greater than 40 years, confirmation of

diagnosis of moderate to severe COPD (i.e., forced expired volume in one second (FEV1)

less than 60% of predicted or ratio of FEV1 to forced vital capacity (FVC) FEV1/FVC

less than 60%) with clinical stability for at least one month, has not participated in any

formal exercise training or pulmonary rehabilitation for at least one year, absence of other

active symptomatic diseases which would interfere with exercise (e.g., cancer, heart

failure, ischemic heart disease, psychiatric illness, arthritis) and ability to complete an

incremental treadmill test (ITT).

Interventions

Dyspnea Self-Management Program (DSMP). The DSMP extended over one year r

and included three components: education and demonstration of dyspnea self-
- - -

*gement strategies, an individualized home walking prescription, exercise

"onitoring, and bi-weekly telephone calls by a nurse.

DSNAP plus Exposure (DSMP-Exp). Subjects in this group received the DSMP

Pogram described above and 4 nurse-supervised treadmill exercise sessions once every

other week for the first two months. The goal of the exercise sessions was steady state

*ymptom-limited exercise consisting of continuous walking for as long as 30 minutes at a

level approximately one workload lower than the maximum completed during the ITT.
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DSMP plus Training (DSMP-Trg). Subjects in this group received the DSMP and

24 nurse-supervised treadmill exercise sessions 3 times per week over 2 months. The

exercise sessions were identical to those received by the DM-Exp group.

Pulmonary Function Testing

Subjects performed spirometry 15-30 min after 2 puffs of albuterol administered

via spacer (Aerochamber; Monaghan: Plattsburg, NY). Spirometry was performed using

a 10 L water-seal spirometer (Collins Medical; Braintree, MA) according to American

Thoracic Society criteria.”Baseline lung volumes (helium dilution method), maximum

voluntary ventilation (MVV), and single-breath diffusion capacity for carbon monoxide

(DLCO), residual volume over total lung capacity (RV/TLC) were measured using a

body plethysmograph (Collins Plus Body Plethysmography System; Collins Medical,

Braintree, NMA). Predicted normal values were calculated for spirometry,” 34 lung

volumes,” and diffusing capacity.”

Measurements

Depression

The Center for Epidemiological Studies Depression Scale (CESD)” was

originally Cleveloped for use in epidemiological studies of depressive symptomatology in

the general population. This 20-item self-administered instrument was designed to

*asure the frequency with which a given symptom is experienced in the past week. This

*ale was chosen as a measure of depression since it has fewer somatic items than other

depression scales. Response choices range from “0= Rarely or none of the time (<1

*y)” to “3= Most or all of the time (5-7 days)". The score ranges from 0 to 60 with

higher scores indicating increased levels of depression. The cutoff score of 16 was

|
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originally identified as the 80"percentile of scores in the general population and was

used to identify a high risk group. This cut off score was shown to have a sensitivity of

73% and specificity of 84% for detecting depression in hospitalized, medically ill, elderly

patients.” * Cronbach's alphas for the CESD in this study ranged from 0.85 to 0.87.

Dyspnea with Activities of Daily Living

The Chronic Respiratory Questionnaire (CRQ) is a disease-specific quality of life

interviewer-administered questionnaire for patients with COPD that includes 20

questions assessing four domains: dyspnea, fatigue, emotional functioning, and mastery

using a 7 point scale. The dyspnea subscale (CRQ-D) measures shortness of breath in the

past two weeks during five activities chosen by the individual patient as being important

in his or her daily life. Only the dyspnea and fatigue subscales will be used in this

analysis. Cronbach’s alphas for the two scales range from 0.73 to 0.86.

The UCSD Shortness of Breath Questionnaire (SOBQ)” asks patients to indicate

the severity of shortness of breath experienced on a six-point scale (0=not at all to

*maximal or unable to do because of breathlessness) during 21 different activities of

daily living of differing intensity for an average day in the past week. Three additional

*stions about limitations due to shortness of breath, fear of harm from overexertion,

*fear of shortness of breath are included for a total of 24 items. Cronbach's alpha for

*SOBQ ranged from 0.91 to 0.93.
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Exercise Performance

Subjects performed the symptom-limited ITT according to a previously reported

protocol.” After heart rate and SOB ratings returned to baseline (at least 30 min after the

ITT), subjects performed an endurance treadmill test (ETT). Each subject performed the

ETT at a workload one level below the maximum workload completed during the

baseline ITT. Standard physiologic measurements were made during the ITT and ETT

(Sensormedics 2900; Yorba Linda, CA) and all equipment was calibrated immediately

before each test. Two six minute (6MW) tests were performed approximately 30 minutes

apart on the same day. No encouragement was given to the subject during the walk. If

the walk distances did not agree within 10%, a third walk was performed.

Self-Reported Functioning

Three scales of the Medical Outcomes Study 36-Item Short Form Health Survey

(SF-36) were used to measure functioning (Physical Functioning, Role-Physical

Functioning, and Social Functioning)." The SF-36 is a valid and reliable measure of

health related quality of life for patients with COPD "" For each subscale, responses

*transformed to yield scores from 0 to 100, with higher scores reflecting better

*th Internal consistency ranged from 0.70 to 0.86.

Statistical Analysis

The relationship between dependent variables (baseline to 12 month change

*ores of symptoms (dyspnea and fatigue), exercise performance (ITT, ETT, and 6MW),

*d functioning (physical, role, and social)] and independent variables (baseline

"epression and baseline to 12 month change in depression) were first explored using

*son product moment correlations. A series of simultaneous multiple regression
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analyses were performed to evaluate the predictive ability of the independent variables

while controlling for age, disease severity (FEV1/FVC ratio), gender, and treatment

group. In order to account for the possibility that the predictive relationship between

depression and symptoms was not primarily due to the underlying fatigue component, an

additional regression analysis was performed which excluded 3 fatigue related questions

(everything was an effort, get going, and sleep was restless) for comparison. To

determine the relationship between depression at 12 months and the minimal clinically

important improvements (MCID) in the CRQ Dyspnea/Fatigue scales” and 6MW”, chi

Square analyses were performed. The MCID criteria were established from previous

Studies of patients with COPD. A p value of -0.05 was considered significant. All

analyses were conducted using SPSS 10.0.

Results

Demographic characteristics and pulmonary function for the 90 patients with

COPD are listed in Table 1. Means, standard deviations and correlations between

depression and the dependent variables are shown in Table 2. There were no significant *

"provements in CESD from baseline to 12 months (p=0.05) for the overall sample.
-

However, for subjects who were depressed at baseline (>16, n=36) and this number was

*ally distributed across the three treatment groups, there was a significant time effect

(P-0002) from baseline (23.1+6.0) to 12 months to (17.1+11.0) but no group by time

differences (p=0.43). While only four of these subjects reported being on an

*ntidepressant at baseline, six additional subjects were on at least one antidepressant at 12

months.
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Symptoms (Dyspnea and Fatigue)

Table 3 indicates that after controlling for age, disease severity, gender, and

treatment group, the concurrent change in depression made significant, independent

contributions to changes in dyspnea measured by both the SOBQ (p<0.001) and CRQ

Dyspnea scale (p=0.01). Gender predicted 4% of the variance in the changes in SOBQ

with female subjects having a greater reduction in their dyspnea compared to males.

Reductions in depression similarly influenced improvements in symptoms which was

inclusive of dyspnea and fatigue (p<0.001). Comparable results were obtained when this

analysis with symptoms was repeated without the three fatigue items from the CESD (■ --

041, sr’=0.13, p=0.001). Subjects who were depressed at the 12 month evaluation

(CESD- 16), were less likely to achieve the MCID criteria of 4.5 for the combined

symptoms of dyspnea and fatigue compared to those who were not depressed (X=44,

p=.037).

Exercise performance (Incremental, Endurance, and Six Minute Walk)

As shown in Table 4, greater changes in depression impacted the improvements in
*

exercise performance on the ITT and ETT (p<0.01) and 6MW (p=0.06), explaining from

4 to 10% of the unique variance in these exercise outcomes. Lower depression scores at

baseline was predictive of greater changes in ETT performance over the 12 months

(p=0.04) but not for the other exercise tests. As expected, treatment group assignment

had a significant influence on the improvements in both ITT and ETT performance,

explaining 5 and 8% of the unique variance. Subjects who were not depressed at the 12

month evaluation (CESD- 16) were not anymore likely to have met the MCID
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improvement criteria of 54 meters for the 6MW performance than those who were

(x=0.25, p=0.62).

Functioning (Physical, Physical Roles, and Social)

Controlling for age, disease severity, gender, treatment group, and baseline levels

of depression, change in depressive symptoms was found to have a significant impact on

the improvements in physical, physical role, and social functioning, accounting for 4, 6,

and 19% the unique variance, respectively. For every one point decrease in depression,

there is a corresponding 0.5 point improvement in social functioning.

Discussion

This study shows that for subjects who participate in a 12 month dyspnea self

management program, changes in depression have a greater influence on the

improvements in Symptoms, exercise performance, and functioning compared to baseline

depression. In addition, subjects who were not depressed were more likely to show

clinically significant reductions in symptoms than subjects who were depressed.

Although a few published experimental studies have tested the relationship between

depression and other associated health outcomes in patients with COPD, the authors are

not aware of any study that has specifically tested the relative contributions of baseline

depression and long term changes in depression to changes in symptoms, exercise

Performance, and self-reported functioning.

Our finding that improvements in depression influence changes in symptoms is

partially supported by works of other authors who have shown associations between these

Wo variables in bivariate correlation analyses.” “” Van Manen et al.' also found that

*P*ry symptoms as well as living alone, reversibility of FEV1% predicted, and

:

º
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physical impairment were all independently associated with depression in patients with

COPD. The regression model explained more of the variance in SOBQ scores than the

CRQ Dyspnea. This could partly be explained by how the two instruments assess

dyspnea. The SOBQ includes both a measurement of the intensity of dyspnea as well as

an emotional response to the symptom. In addition, more severe disease was associated

with less improvement in dyspnea as measured by the SOBQ but not for the CRQ scale.

The CRQ scores dyspnea according to activities that subjects are currently engaged in

whereas the SOBQ may be more influenced by overall disease severity since subjects are

asked to rate their dyspnea with various activities whether or not they currently partake in

them. It is important to recognize that subjects who remain depressed will likely not

show improvements in symptoms that are deemed to be clinically meaningful. One

recent study of oxygen dependent COPD patients found that only 6% of those who met

the Geriatric Depression Scale (GDS) criteria for depression were on any

antidepressant." This observation along with our finding suggests that depression in

patients with COPD may be under-treated and that symptomatic improvements from a

Self-management program may be attenuated if patients are not properly treated. * * *

Few studies have reported the relationship between depression and exercise

Performance on laboratory treadmill tests. Emery et al.” examined the association

between changes in maximum oxygen consumption (VO2max) and changes in

depression in patients participating in an exercise and stress management program.

"mprovements in VO2max was not related to changes in depression as measured by the

*P*Symptom Checklist. However, in another study, distance covered in a shuttle

Walk test, which was originally developed to emulate treadmill stress tests," was related
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(f=-0.38) to depression after pulmonary rehabilitation.” Different methods of assessing

depression across studies could explain these divergent findings. Regardless of changes

in depression, original treatment assignment was still strongly predictive of

improvements in ETT performance at 12 months.

Depression measured by the BDI was not significantly correlated with

performance on a 6MW (r--0.27) " or 12MW in another study.” Despite improvements

in depression measured by the GDS in a study of cognitive-behavioral therapy, there

were no parallel changes in distance covered during a 6MW.” Our finding that neither

baseline nor changes in depression (4%) contributed a substantial amount to the changes

in 6MW performance corroborates these earlier findings. And unlike our findings with

Symptoms, we were unable to show that non-depressed subjects were more likely to

achieve the MCID criteria of 54 meters than those who were depressed. We are uncertain

why depression is less associated with the 6MW compared with the other two exercise

tests. Perhaps the fact that the 6MW test is similarly structured to what patients do in

their daily lives, whether or not they desire to, is less influenced by their depression.

The relationship between depression and physical and social functioning has been

explored primarily in cross-sectional studies as well." "," “And although these studies

Pºvide a basis for generating hypotheses, they do not provide a comprehensive

"Pression of the differential influence of depression measured at various time points on

Self-reported functioning. For instance, while baseline levels of depression was not

significantly predictive of changes in social functioning, the concurrent change in

depression *tually explained 19% of the variance in the improvement in this scale. Like

P"ous studies, depression was less predictive of physical functioning compared to
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social functioning which is more related to mental health. * Further support for this

was shown in an experimental study of cognitive behavioral therapy where significant

reductions in depression was observed without corresponding improvements in Self

reported physical functioning.” It is notable that the amount of variance associated with

changes in depressive symptoms and social functioning was greater than the variance

contributed by age, disease severity, gender, or treatment group individually or

combined.

The CESD scale was used to assess the presence of depressive symptoms, not to

diagnose clinical depression. Subjects with a score of 16 or higher were considered

possible cases.” According to their baseline CESD scores, 37% of our subjects entered

the study with symptoms of depression. This percentage of subjects who were

Symptomatic of depression appears to be representative of other COPD research samples,

according to recent prevalence estimates of 25% in moderate to severe subjects' and 29%

in another study.” Our slightly higher rate of depression could be due to a greater

Proportion of females (54%) than both of these studies which had 28 and 27%,

*Spectively. It would seem, however, that even with our estimates, the true prevalence

of depression in COPD is underestimated since depression may deter patient’s

Willingness to participate in any research study.

Studies of exercise training," pulmonary rehabilitation,” and dyspnea education

and skills training” interventions, similar to ours, have not shown improvements in

*Pression as measured by the CESD in the short or long term. A more recent study that

tested the same 8 week pulmonary rehabilitation program as just reported, Ries et al.”

found significant reductions in depression with a study sample that had a more even
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gender distribution. Although we did not observe significant changes in depression for

the overall sample across the year, subjects who were depressed at baseline showed

notable reductions in depression at 12 months. Perhaps the changes we observed with

this subset of subjects could be attributed to more individuals having gone on

antidepressants.

Limitations

The results of this study should be considered with the following caveats: 1) We

can not ascertain whether the improvements in depression was due to our dyspnea self

management program or to more depressed subjects taking antidepressants over the

course of the program. 2) This analysis was based on a sample of primarily Caucasian

participants with moderate to severe disease who volunteered for a research study so it is

not certain whether the same findings may apply to other patients with COPD seen in the

community. The comparable numbers of men and women in this study makes the

findings generalizable to both genders. 3) At best, the regression model accounted for as

much as only 37% of the variance in the changes in outcomes, leaving at least 63% of the

Variance in symptoms, exercise performance, and physical and social functioning

"naccounted for. A host of other factors that could potentially be associated with

changes in outcomes in this study were not included (e.g. adherence, co-morbidities).

Conclusions

For patients with moderate to severe COPD who participate in a dyspnea self

"*ment program, baseline levels of depression is less important than the degree of

change in depression in predicting improvements in symptoms, treadmill exercise

performance, and Self-reported physical and social functioning. The association of

&
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depressive symptoms to the above health outcomes is important when one considers that

the prevalence of depression is as high as 74% in this clinical population. Thus, prompt

recognition and treatment of depression” in COPD patients who participate in self

management programs could potentially lead to greater improvements in these health

OutCOmeS.

º
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Table 3.1. Sample Characteristics (n=90)

Variable Mean H- SD

Age 66.2+7.5

Gender (F/M) 49/41

FVC, 9% predicted 76.4+15.2

FEV1, L 1.1+0.3

FEV1, 9% predicted 45.3+14.5

FEV1/FVC 9% 42.4+ 11.1

MVV, 9% predicted 42.5+15.0

RV/TLC 9% 54.0+10.0

DLCO, 9% predicted 65.8+21.0

FEV1 = forced expiratory volume in 1 second;
FVC = forced vital capacity; DLCO = diffusion
capacity of carbon monoxide; MVV = maximum
voluntary ventilation; RV/TLC = residual volume/total
lung capacity.

- -
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Table3.2.Mean(+SD)andCorrelation)
O■D!R,

-|

N

'onan
knºwVariables(n=90)

Mean+SD
12345678910

13.2+8.81.00
-

85+8.4
-
47'1.00 5.3+8.7.10-42"1.00 -1.8+164

-1148'-47'100

TBaselineCESD(Jbetter)
2.A
CESD
()
better)

3.ACRQ
Symptoms(fbetter)

4.A
SOBQ(Jbetter)

5.AITTperformance(min)(1
better).05+2.3-.12-29'35'-41'100 6.AETTperformance(min)(fbetter)3.7+10.0

-14-23°31'
-
30'64’1.00 7.A

6MWdistance(meters)(fbetter)6.3+56.9.10-21'27'-30'35'35'1.00 8.
ASF36PhysicalFx(1
better)9.5+16.1
-04-17.30'
-
37°39'26'25"1.00 9.A

SF36PhysicalRoleFX
(thetter)11.1+40.0
.01-27.32'-.52'38'29'30".52'1.00 10.A

SF36SocialFx(1
better)5.6+24.828'
-53'29'
-26.17.07.06.23°35'1.00 'p-0.05,'p-0.01;

A:
Changefrombaseline
to12
months; CESD:Centerfor

EpidemiologicalStudiesDepressionScale;CRQ:ChronicRespiratoryQuestionnaire;Symptoms:DyspneaandFatigue; SOBQ=UCSDShortness
ofBreathQuestionnaire;ITT.IncrementalTreadmillTest;ETT:EnduranceTreadmillTest;6MW:SixMinute Walk;SF-36Fx:MedicalOutcomesStudyShort-Form

36
FunctioningScales.

49



Table 3.3. Multiple Regression Model of Age, Disease Severity, Gender, Treatment
Group and Depression on Change in Symptoms (Dyspnea & Fatigue) (n=90)

A SOBQ" A CRQ Dyspnea A CRQ Dyspnea & Fatigue
Predictors Beta srº p Beta S p Beta sr” p

Age -.03 .00 .79 -.05 .00 .64 .01 .00 .96

FEV1/FVC -.26 .06 .01 -.03 .00 .83 -.01 .00 .93

Gender .22 .04 .02 -.03 .00 .81 -.09 .01 .39

Treatment Group - .01 .64
-

.01 .66
-

.01 .64

DM vs. DM-Exp .09 .01 .37 -.02 .00 .85 -.07 .00 .54

DM vs. DM-Trg .07 .00 .50 -.11 .01 .39 - 11 .01 .36

Baseline CESD .08 .00 .48 - 20 03 - 12 -.1 l .01 .37

A CESD .49 - 17 ×.001 -.35 .09 .01 -.46 .16 <.001

R* = .37 R* = .11 R* = 20
F.84=6.91, p<001 F.33=1.39, p=.22 F.82–2.99, p=008

"n=92; See Tables 3.1 and 3.2 for abbreviations; DM: Dyspnea Self-Management Program;
Exp: Exposure; Trg: Training



Table 3.4. Multiple Regression Model of Age, Disease Severity, Gender, Treatment
Group and Depression on Change in Exercise Performance (n=90)

A ITT performance A ETT performance A6MW distance"
º

Predictors Beta srº p Beta srº p Beta sr p
Age .21 .04 .03 .06 .00 .57 -.03 .00 .82

FEV1/FVC 29 .08 00 29' 07 00 26' 06 02

Gender -.05 .00 .60 .04 .00 .69 -.07 .00 .52

Treatment Group
-

.05 .05
-

.08 .01
-

.01 .74

DM vs. DM-Exp -.03 .00 .77 - 05 .00 .66 .02 .00 .87

DM vs. DM-Trg 21 .03 05 27 .05 .02 .09 .00 .46

Baseline CESD - 20 03 .08 - 26' 04 03 .04 .00 .73

A CESD -37 .10 00 - 33' 08 .00 - 23 04 06
* * * * *

R* = .36 R* = .30 R* = .15
- -

F. 33–6.59, p<001 F.85–4.96, p<001 F.34–2.07, p=.056

"n=92; ITT and ETT measured in minutes; 6MW in meters. See Tables 3.1-3.3 for - -

abbreviations
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Table 3.5. Multiple Regression Model of Age, Disease Severity, Gender, Treatment
Group and Depression on Change in Self-Reported Functioning (n=92)

A Physical Functioning A Physical Role A Social
Functioning Functioning

Predictors Beta sr” p Beta sr” p Beta srº p

Age .04 .00 .75 -.03 .00 .79 - 10 .01 .31

FEV1/FVC .10 .01 .34 .23 .05 .02 - 10 .01 .28

Gender -.02 .00 .89 - 17 .03 .09 - 15 .02 . 12

Treatment Group
-

.00 .90
-

.06 .04
-

.02 .36

DM vs. DM-Exp .01 .00 .91 -.26 .05 .02 - 15 .02 . 16

DM vs. DM-Trg -.04 .00 .75 -.02 .00 .83 - 08 .00 .45

Baseline CESD -. 15 .01 .25 -. 12 .01 .32 .00 00 .98

A CESD -.23 .04 .07 -.28 .06 .01 -.50 - 19 <.001

R* = .06 R* = .22 R* = .34
F.84=.82, p=.57 F784=3.44, p=.003 F-84=6.16, p<001

See Tables 3.1- 3.3 for abbreviations

>
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CHAPTER FOUR

Review of the Literature I

Internet-based Patient Education and Support Interventions: * -,

A Review of Evaluation Studies and Directions for Future Research

Abstract

The Internet provides patients, families, and health providers with unparalleled

opportunities to learn, inform, and communicate with one another. This paper is a review

of studies that have evaluated the impact of professionally facilitated Internet based

programs for diverse clinical populations on health outcomes, utilization, and user

Satisfaction. The findings suggest that some outcomes in certain groups can be

moderately improved and that user satisfaction has been generally positive. Given the

increasing need to provide timely and effective patient-centered care, a stronger evidence

base for eHealth applications must be established before broader deployment of such

programs will take place.

*T.T- -

This manuscript is in press at Computers in Biology and Medicine and was formatted to meet the
publication guidelines.
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1. Introduction

One of the most dramatic effects of the Internet and world wide web (www) is its

ability to engage patients and consumers more actively in health issues. Approximately

73 [1] to 110 [2] million American adults used the Internet to look for health information

in 2002. The Internet provides patients, families, and health providers with unparalleled

opportunities to learn, inform, and communicate with one another, supporting a rising

tide of consumerism with greater demands for expedient access to information and

greater involvement in health care decision-making [3,4].

Health resources available via the Internet are especially relevant for some

clinical populations, especially those with chronic conditions since these individuals

generally face the challenge of obtaining information on self-management and coping

Strategies that are timely, accessible, and relevant and maintaining social supports as

Social networks change and shrink with greater disability [5]. Virtual support can be very

attractive to those whose disability impairs mobility where getting together physically

Would present a number of practical barriers. The online community eliminates

geographic constraints, allows for anonymity, 24-hour access to search for information

that may help in feeling more in control of a situation, and possibly minimize feelings of

isolation [6]. In one recent survey, individuals who reported poor or fair health were

more likely to participate in online chats and search for health information for themselves

than those with excellent health [7].

Internet users are spending an average of 10 hours online per month [8]. Online

health consumers are searching for information on specific diseases, treatments, drugs

and their interactions, posing questions to care providers, finding information and tools to



manage chronic conditions, participating in peer discussion groups, etc. [3, 9–11]. Many

of these virtual communities have been established either by consumers themselves or

sponsored by commercial or non-profit entities, e.g. WebMD, pharmaceutical companies,

health care organizations, with most providing information and self-help strategies, tools

for interaction and support between consumers and some, supporting professional to

consumer communication.

Despite the proliferation of many online health portals and communities and

anecdotal reports of benefits, formal evaluations of their impact on participants' health

outcomes, level of resource utilization, and user satisfaction have lagged far behind [12].

Because more people are relying on this virtual medium to retrieve and exchange

information/support related to their health, it is imperative that formal evaluations be

undertaken to establish the evidence-base of online health interventions. If these formal

evaluations do confirm the positive effects of providing information and supportive

Services via the Internet, this would certainly open new avenues for reimbursable health

Service delivery beyond the traditional models of care. The purpose of this paper is to

Systematically review and synthesize studies that have evaluated the impact of

professionally developed and facilitated Internet based programs for diverse clinical

Populations on health outcomes, resource utilization, and user satisfaction and secondly,

to discuss pertinent issues involved in conducting Internet-based intervention research.

2. Methods

Studies were identified from Medline (1966-2002), CINAHL (1982-2002),

Cochrane Controlled Trials Register (up to 2002), Psychinfo (1967-2002), Dissertation

Abstracts (up to 2002), select conference proceedings, work of known investigators,

SQ



references from two broad recent reviews [13, 14], and “white papers”. The search terms

for all databases included computer mediated communication, internet, online, web,

world wide web, email, electronic mail, discussion groups, patient education, health

education, chronic illness, self-help, and support groups. Studies were limited to those

that were classified as evaluation, outcomes, intervention, control, comparative, or pilot

studies. Searching was restricted to the English literature. All searches were conducted

in the summer and fall of 2002.

These searches resulted in 333 citations, of which, 17 articles were deemed to be

reports of evaluative studies on structured programs, facilitated by a health professional.

Since the included studies cover a broad range of health conditions with various

outcomes measured inconsistently, we were unable to pool the results for formal

statistical analysis. Due to the limited number of published studies on outcomes of

participation in Internet based support and/or education programs, several key studies that

have used private networks (intranets) before the www became popular, were reviewed

for they share some similar components of information resource and supportive

--communications.

Studies that lacked a communication or interaction component among participants

and a facilitator were excluded. This included studies of computer tailored health

messages, computer assisted instruction with self-guided learning modules or studies that

evaluated information quality of health web sites. Two studies, one that included high

school students [15] and the other, college students were excluded because participation

in the programs was tied to class credits [16].

". ==º
:
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3. Results

The studies were arbitrarily stratified under two broad categories, those that

provided computer equipment to subjects (7 studies) (Table 1) and studies that included

only subjects who had ready access to the Internet (10 studies) (Table 2). Of the first

seven studies, two reports were based on patients with HIV/AIDS [17, 18], two focused

on heart disease [19, 20), and three others with breast cancer [21] and diabetes [22, 23].

The effect of ComputerLink, a specialized computer network, that provides health

and self care information, decision making assistance and peer and professional support,

was tested in a 6 month randomized controlled trial (RCT) with patients recently

diagnosed with HIV/AIDS [17, 24, 25]. Experimental subjects did not show a

significantly greater improvement in decision making skills, perceived isolation, or health

status compared to the attention control subjects. Brennan and colleagues [19, 26]

recently tested HeartCare, an Internet-based information and support system that provides

automated tailored information, as well as peer and professional support to patients

recovering from coronary artery bypass graft surgery (CABG) using WebTVTM. This

system was tested in a RCT against an already established audiotape coaching program

[19]. Subjects in the HeartCare program had significantly greater improvements in

physical dysfunction, symptoms, and depression compared to subjects who received the

audiotape program over a 26 week period.

The Comprehensive Health Enhancement Support System (CHESS), a patient

centered computer-based system that contains integrated health information, referral,

decision support, problem solving, and social support was tested in two RCTs with

patients newly diagnosed with HIV/AIDS [18] and breast cancer [21]. The CHESS

*
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group had greater improvements in negative emotions and activity at two months and

social support, activity, and participation in health care at 5 months compared to controls. -

However, these improvements were generally no longer significant 3 months after the * --

CHESS system was removed with the exception of participation in health care. There

were greater reductions in health resource utilization (p<0.05) in the CHESS group

compared to control subjects during study, but this too, was not sustained during the

follow up period. Although there were no significant increases in health related quality

of life (HRQL), women in the CHESS group perceived having greater social support as

well as improvements in their ability to seek information and engage actively in their care

(p<0.05) compared to information only control subjects in the second study [21].

Subgroup analyses revealed that subjects without private insurance benefited more from * -

the CHESS program in functional well-being (p=0.02) than those with insurance.

Lifemasters, a chronic disease management company, compared the effects of an .

Internet and telephone based intervention of education, nurse-coaching, peer support, and

monitoring for patients with moderate to severe heart failure (CHF) on HRQL and

resource utilization [20]. Subjects in the Internet group showed no significant changes in

HRQL after 12 months but costs related to cardiac care was reduced by $246 per subject

per month at the conclusion of the study. Smith and Weinert [22] reported preliminary

process and outcome results for a study that examined the effects of a computer

networked system in providing information as well as professional and peer support to

foster self-care in a group of women with diabetes. There were no significant differences

between the groups in psychosocial adjustment to illness, perceptions of social support,

and HRQL after 5 months. A more recent 3 month study of Internet support for diabetes



self-management showed that subjects who were randomized to a peer support group or

supplemented with a personal coach reported greater changes in perceptions of available

support compared to an information control group (p<0.05) [23].

The following studies enrolled only those subjects who were already online. Four

studies were focused on weight reduction and/or body image [27-30], five on the

management of various chronic conditions [31-35], and one on preoperative education for

cardiac surgery [36].

Using a randomized study design, Tate and colleagues [28] compared the effects

of an Internet based behavioral weight loss program (EXP) to an education resource only

program. The EXP group lost significantly more weight compared to the control group

both at 3 and 6 months. The amount of weight loss was significantly related to the

intervention “dose”. Two studies [27, 30) tested the effects of an education and support

intervention to improve body image in female college students. Although the study by

Winzelberg et al. [27] had positive results, the second follow up study did not find similar

improvements in subjects’ body image despite having enrolled only subjects with greater

body image concerns [30]. Harvey-Berino et al. [29] compared the effects of

randomizing subjects who had completed a 15 week face to face (F2F) behavioral weight

control program to either an Internet based or traditional F2F maintenance program or

usual care. There were no significant differences among the groups in changes in weight

loss, diet or exercise behaviors after the 22 week maintenance program.

McKay and colleagues [34] tested the effects of an 8 week Internet based

personalized physical activity intervention for patients with diabetes compared to an

information only group on physical activity and depression. There were no significant

R
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intervention effects on moderate to vigorous exercise and depression. Subjects with

chronic low back pain showed significantly greater improvements in pain, disability, role

function, self-efficacy in managing their illness and health distress after participating in a

facilitated e-mail discussion group for one year compared to usual care controls [31].

There were also significant reductions in resource utilization for the experimental group

although these reductions were not significantly different from that of the control group.

The study by Carlbring et al. [33] showed that subjects with panic disorders

benefited significantly in terms of reductions in daily anxiety, frequency of panic attacks,

and depression from an online program consisting of education, feedback, and self

monitoring. The intervention duration was varied in this study as some subjects received

anywhere from 7 to 12 weeks of the intervention, depending on individual needs. Patients * .

with chronic tinnitus showed significant reductions in tinnitus distress, anxiety, and

depression after a six-week program, however, treatment drop-out was substantial [35].

Although findings from the last two studies [32, 36] appear to be promising, the quality . .

was unimpressive as one had a 50% attrition rate while the other was poorly designed

with significant threats to internal validity, respectively.

4. Discussion

The evidence available to date on the impact of Internet based supportive

educational interventions for diverse clinical populations on health outcomes and health
º

Care utilization indicates that some outcomes in certain groups can be moderately

improved. In addition, user satisfaction with these programs has generally been positive.

Despite limited knowledge in this emerging area, the promise and potential of Internet

based interventions for improving deficits in the current health care delivery system
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warrant a critical discussion of three areas: 1) What types of patients benefit from online

interventions? 2) How should online interventions be structured? And 3) How and what

outcomes are to be measured?

4.1. What types of patients benefit from online interventions?

The average age of subjects in these studies ranged from 19 [30] to 64 [19].

Although age was not identified as a factor in treatment success, studies that included

older subjects generally had a major component of home-based training and/or technical

support [19, 20, 23]. In one study, increased age did not appear to influence usage or

patterns of use [37] although others have reported some evidence of diminished

performance of computer tasks (e.g. double clicking) during lab simulations with

increasing age [38, 39]. Subject attrition ranged anywhere from 4 [29] to 51% [35] in

these investigations. Studies that primarily relied on Internet recruitment without any

initial F2F contact appeared to have higher attrition rates and interestingly, this was more

So the case with subjects in the experimental groups than control subjects [31, 32, 35].

These programs were tested on a range of conditions, from subjects who were

overweight to those with more serious illnesses such as HIV/AIDS and heart disease.

The severity of the health conditions did not appear to prevent subjects from reporting a

benefit in certain study outcomes. Generalizability and application of these interventions

and findings to non-research, less motivated, or functionally illiterate populations are

limited. One group of researchers have been successful in creating a generic platform

that can be modified to meet the specific needs of various clinical populations [18, 21]. It

Would be important to uncover which elements are most helpful for specific patients

and/or clinical conditions and at which time point in their illness. For instance, a

R

65



program that assists patients in making decisions about treatments for new diagnoses may

need to be very different from one used for chronic illness management or for some

patients who prefer to learn on their own versus engaging in group discussions [12].

In the study of patients with breast cancer [21], subgroup analyses revealed that

underserved subjects, that is, those who did not have private health insurance had greater

improvements in their functional well-being and had fewer health concerns than those

who had private health insurance while the overall result indicated no significant

improvements from CHESS use. These preliminary findings underscore the need to

include large and diverse samples in future studies so that patients who may benefit most

from these programs are identified, e.g. providing access to computers and/or the Internet

[40]. Also, one has to consider the need to design studies which take into account the

effects of increasing access to information versus access to a defined professionally

guided program as no published studies have specifically controlled for this potentially

strong co-intervention. And although this review has grouped the studies into two broad

categories of access provision, there did not appear to be any consistent finding which

points to one as a more favorable approach except for the obvious of sampling restriction

and costs. However, with more than half of the US population online as of 2001 [41] and

others forecasting the penetration of the Internet to reach 90% by 2010 [42], the need to

provide personal computers to participants could soon be irrelevant. Perhaps some

patients may embrace online programs more than others and find tremendous

Convenience and benefit while others will prefer more traditional F2F interactions as the

mode of delivery[43,44]. Nonetheless, when one considers the reach and easy

accessibility with Internet based approaches to chronic care, this medium should be
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considered a useful adjunct or complement to traditional care and support for patients

with various conditions.

4.2. How should online interventions be structured?

The studies reviewed in this paper all included a health professional who either

served as a facilitator or therapist for the experimental group. In studies that emphasized

more one on one interaction and personalized feedback, subjects tended to rely more on

communications with a health professional and did not engage as much in the reciprocity

of peer support [28, 34]. In one study [28], only 35% of subjects found peer support to be

helpful while 88% reported that the “personal coach” was helpful; only 28% of subjects

in a second study ever posted a message to the public bulletin board [34]. These two

Studies had a strong focus on health behavior change, particularly with exercise. Several

other studies promoted group support while the health professional functioned primarily

as a facilitator [17, 18, 21, 22, 45]. Whether subjects respond to these approaches

differently, appropriateness for select clinical populations, and intervention goals are not

clear since none of the studies directly compared the effects of including an active

professional or one who played a more facilitative role. One study did compare

perceptions of available support for self-management of diabetes among four groups and

found that subjects who participated in the peer support group had the greatest degree of

improvement, more than those who had a personal coach [23].

Information control subjects who were offered access to study websites with

minimal [33] or no feedback [28] from the research staff appeared to also show some

benefit. These results emphasize the importance of determining which subjects will

benefit most from interventions that are structured and involve extensive professional

67



guidance versus those with minimal contact as there are many freely available online

tools for self-management (many have not been formally evaluated). It is important to

acknowledge, however, that the degree of improvement in certain health outcomes, for

instance, weight, in the study by Tate et al [28] was significantly correlated with the

number of logins to the study site. Increased usage of the website was likely influenced

by the amount of personal feedback from the therapist which suggests that online

programs targeting changes in health behavior should consider incorporating regular

feedback and reinforcement from health professionals to increase impact as have been

shown to be successful in offline programs [46, 47]. Future studies should also factor the

“dose” of the intervention that subjects actually received when determining impact on

outcomes since there are likely gradients in usage.

The study by Harvey-Berino et al. [29] is unique and stands out from the other

studies in this paper since it compared two weight loss maintenance programs, one

conducted on the Internet and the second, a face to face program. Nearly half of the

Subjects in the Internet group reported not being able to communicate effectively during

group meetings using text chat. It is difficult to draw any conclusions from one study but

the finding suggests there could be some user dissatisfaction with the quality of computer

mediated communication. Alternatively, it could be presumed that tailoring interventions

to certain patient characteristics, preferences, needs and values [48, 49] may be more

effective as half of the subjects in the Internet program reported having no difficulty with

the text chats. Support for Internet based programs will come from more rigorous studies

that directly compare the effects of online programs to proven traditional F2F programs

as these latter programs are currently the “gold standard”.
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Program duration have ranged anywhere from 7 weeks [33] to as long as one year

[20, 45] with most programs extending for 6 months. Except for one report on patients

recovering from CABG surgery [26], most studies did not offer a clear theoretical basis

for their program duration. It is quite possible that the length of interventions and follow

up are dependent on a number of factors, e.g. clinical population, program focus,

outcomes to be measured. For instance, the study of women with newly diagnosed breast

cancer showed significant improvements in perceived competence in seeking information

and greater comfort in participation in health care early in the study. These changes were

no longer greater than control subjects five months after their diagnosis yet significant

differences in perception of social support between the two groups emerged [21].

Although fiscal constraints may require limiting patient access to programs for a

predetermined time during a research study, future investigations should consider

offering continued access as to not interrupt the “community network” that may have

been established during the course of the study. One study showed negative

consequences of withdrawing access to the support network [18] while another study

reported that subjects “weaned” themselves from the program [22].

It must be acknowledged that for any Internet based self-management education

and support program to be successful in the long term, they need to be seamlessly

integrated into existing clinical practice structures. The current state of research has

generally tested these programs in isolation from active involvement of the patient’s

primary health care provider. As recommended by the Institute of Medicine [49],

improvements in the quality of care can only be achieved through the adoption of

information technology that includes an integrated system of electronic health records,
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clinical and administrative information systems, and channels for secure communication

[49, 50]. Although there are obvious financial and structural barriers to full

implementation of such systems, consumer support for one such service was evident in a

recent 2002 poll conducted by Harris Interactive which reported that 90% of patients who

use email want online communication with their health providers and many are wiling to

pay something for it.

4.3. How and what outcomes should be measured?

Evaluation of outcomes based on self-report is and will continue to be a major

part of online research. The decision to obtain data through paper and pencil instruments

or adaptation to web-based surveys should be based on several considerations [51].

Advantages to using online Surveys include: more standardized and complete data,

validity checks, both of which eliminate the need for manual data entry and cleaning;

ability to provide instant feedback to engage participants [52]; and increased self

disclosure [53, 54]. The downside to online surveys include but are not limited to upfront

development costs with security assurances and differences in the how the survey may

look to respondents due to hardware and software settings which could have implications

for the instrument's reliability and validity. However, more studies are beginning to

demonstrate the equivalence of web-based and paper/pencil data collection methods [55,

56]. Five studies in this review evaluated outcomes using web questionnaires alone [23,

32-35), another study used a mixed format [31] while the remaining studies used paper

and pencil exclusively [21, 26] or was not reported. Increased use of web-based data

collection methods would likely be dependent on additional evidence of validity and

reliability with specific instruments or questionnaires [57, 58].
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Because this area of inquiry is so new, selection of outcomes as they are

appropriate and proximal to the intervention [12, 59] continues to be a challenge. For

instance, a social support measure that focused too heavily on support from the existing

support network failed to capture improvements in perception of available support as

reported by subjects in exit interviews [17]. Future studies need to critically assess which

outcomes can and will likely be impacted through interventions that are deployed through

this medium. Clinically meaningful changes [60] must be established to determine if

changes in outcomes are as comparable to traditional F2F encounters or within acceptable

cost-impact considerations. For instance, Tate and associates [28] accepted a 5% weight

loss goal as clinically meaningful since obesity related conditions are improved even with

this amount of weight loss. A statistically significant reduction in disability was deemed

clinically important according to a previously established standard for subjects who

participated in an email discussion group on low back pain [31].

The effects of Internet based interventions on a range of physiological,

psychosocial, quality of life, and health behavior outcomes as well as cost effectiveness

and patient satisfaction continues to deserve intensive and focused inquiry [12]. Care

Supported by computer technologies may increase or decrease use of other health

Services. Cost reductions and/or shifting may occur with increasing the time interval

between F2F encounters but is replaced by more frequent phone calls as one study

*Ported [18]. Process measures such as usability and finer tracking of program “uptake”

[6]] were not the primary focus of this paper although these parameters are equally if, not

* important, in early investigations of Internet based interventions as they can be used

**stablish mechanisms for changes in outcomes themselves.

* +



5. Summary

The characteristics of the Internet as a broadcast channel that also allows personal

interactions to occur will likely serve an important adjunct for enhancing quality and

improved efficiency in the delivery of health services especially during these times of

constrained resources coupled with a growing population of people with chronic

conditions [62]. The studies reviewed in this paper provide some positive but very

preliminary findings on the effectiveness and usefulness of Internet based education and

supportive interventions. The limited evidence and knowledge base calls for more

focused and rigorous evaluations before wide dissemination of these eHealth applications

are advised.
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Table4.1.Summary
of

Computer-NetworkedInterventionStudies

ComputersProvided
toStudySubjects

AuthorStudy
N

Design Sample

Brennan
etRCT
x
6mos57 al.[17]"

Patientswith HIV/AIDS Age=33

ComparisonGroups/
Intervention ComputerLink(EXP).In hometraining,information resources,decision support,peerandnurse supportviaemailand bulletinboard(n=31) VS.

AttentionControls(AC): printedbrochures
&

monthlytelephonecalls (n=26)

Outcome Measures Decisionmaking skills Confidence
in

decision-making Socialisolation Healthstatus
73

MainResults
No
significantchanges
inall

OutCOmeS Greaternumberoflogins predictedimproveddecision makingconfidence(r2=0.44, p-0.01) Focusgroupinterviews(n=7) indicatedthatsubjects benefitedfromtheprogram 84%oftimespentusing communicationtoolsandonly 5%used
decision-support

Quality
16%attrition Instrumentsmaynot havebeenconceptually alignedw/intervention Post-hocpoweranalysis sampletoosmall

RTx26wks107 Repeated measures
(1, 4,13,26 wks)

Brennan
et al.[19,26]

Subjects recovering fromCABG Surgery Age=64

HeartCare(EXP1): Training
touseWebTV priorto

discharge, automatedtailored informationvia,email& onlinepeerand professionalsupport (n=NR) VS.
AudiotapeCoaching Program(EXP2): Audiotapeeducation program(n=NR)

Physical dysfunction Symptoms Depression Family functioning Cardiacrisk behaviors

EXP1hadgreater improvements
in
physical dysfunction,symptoms(both, p-0.05),anddepression (p<0.001)thanEXP2over26 weeks Nogroupdifferences

in
familyfunctioning
orcardiac riskbehaviors

Noreportwithcontrol groupalthoughoriginal description
ofdesign includesone



Author Gustafson
etal[18]* Gustafson

etal.[21]*

Study
N Design Sample

Twocohorts: RCT
x
6mos (Repeated measures

0, 2,5,9mos) RCT
x
3mos (Repeated measures

0, 2,5mos)

204

Patientswith HIV/AIDS Age=35 RCT
x
5moS Repeated measures

(2, 5mos)

246

Womenwith newly diagnosed breastcancer Age=44

ComparisonGroups/
Intervention

CHESS(ExP). Comprehensivehealth education,decisionsupport tools,actionplanning,peer &
professionalsupport w/messageboards

&ask anexpert(n=97) VS. UsualCareControls(UC): GuideonlivingwithHIV infection(n=107) CHESS(EXP):In-home training,comprehensive healtheducation,decision supporttools,action planning,healthtracking, peer&
professional supportw/messageboards

&askanexpert(n=121) VS.
InformationControl(IC): ReceivedDr.SusanLove's

Outcome Measures Physical functioning Cognitive functioning Energy Depression Negativeemotions Activity Socialsupport Participation
in healthcare Healthresources utilization Participation

in healthcare (behavioral involvement,level of
comfort, confidence

in
doctors) Socialand

information support Cancerspecific 74

MainResults
EXPhadíchangethanUCin

negativeemotions
&
activity (p=0.01)

at2mos;social support,activity
&

participation
in
healthcare (p<0.05)

at5mos Cognitivefunctioning
4

duringF/UintheEXP compared
toUC(p=0.03). Greaterlin

#of
hospitalizations(p=0.02), LOS(p=0.01),hospitaldays (p=0.01),

&visittime (p=0.04)
inEXPthanUC during2mosperiodwhile receivingCHESSbutabsent during2mos. Morephonecallsmadeto

providersforEXPthanUC (p=0.01) EXPperceivedfoompetence
in
seekinginformation
&level of

comfort
in

participating
in

healthcare(both,p<0.01), andconfidence
in
doctors (p<0.05)thanICat2mos. fperception

ofsocialsupport
inEXPthanICat5mos (p<0.01) No

differencesbetweenEXP &IConQOLat2&5mos

Quality
Rovingsamplesize aCrOSS evaluationsmade analysisandresults confusing; One-tailedtestsof

significance
7%attritionover
5
mos; Intenttotreatanalysis butnoreportonwhat techniqueusedto

replace missingdata Aprioripoweranalysis



Author Ruggerio
etal.[20] Smithetal [22]

Study
N Design Sample

CTx12mos.69 (Severe patientsnot assigned
to

control group) Subjects withchronic heartfailure Age-NR RCT
X530 months Womenwith Type

1
and2 diabetes Age=47

ComparisonGroups/
Intervention

BreastBook(n=125) Internet(EXP1): education,nurse-coaching,
peersupport,and monitoring

ofvitalsigns&
symptoms(n=29) VS.

Interactivevoiceresponse (EXP2):Monitoring
& nursecoachingvia telephone(n=33) VS. UsualCareControl(UC) (n=7) Computer(EXP): Diabetesself-management training:computertraining, privatemailbox;bulletin boardforgeneraltopics; healthchat,

9
planned interactivetopicsrelated

to
diabetes(n=15) VS.

InformationonlyControl (IC)

Outcome Measures
QOL(social, family,emotional, functionalwell being,andbreast cancerconcerns) Generalqualityof life Healthresource utilization(self report

&
claims data) Adherence

to
dietary,physical activity,and medicaltherapy (self-report) Psychosocial adjustment

to
illness Socialsupport Qualityoflife

Satisfaction 75

MainResults
(p-0.05) EXPsubjectsw/oprivate insurancereportedbetter functionalwell-being

&had fewerbreastcancerconcerns (p<0.05)thanthosewith insurance.
Nochanges
inQOLinboth EXPgroups Fewerhospitalizations

&
shortenedLOSinEXPvs. EXP1 Reductions

in
cardiaccosts notdifferentbetweenEXP groups 75%of

subjects
inbothEXP groupsreportedincrease

in
physicalactivity 83%of

subjectsreportedhigh levelsof
satisfaction 73%reporteddifference

in theircare Nosignificantdifferences betweenEXPandICgroups
inallthreeoutcomes(analysis wasadjustedforsocial readjustment,ruralityindex, maritalstatus,employment Status,self-reportedsupport, yearsof

education,andmajor healthchanges)

Quality Quasiexperimental design:authorsfeltthat theycouldnotethically assignseverepatients
to UC Smallsamplewithtoo manycovariates



Author Barrera
et al[23]

Study Design Sample
RCT
X3

months Subjects withType2 diabetes Age=59

N 160

ComparisonGroups/
Intervention

Diabetesinformationonly (IC)(n=40)vs.
Information+peersupport (PS)(n=40)vs.

Information+coach(PC) (n=40)vs.
Information
+peer+
coach (PSC)(n=40) Allsubjectswereprovided w/acomputerandInternet aCCCSS

Outcome Measures
General perception

of support(ISEL) Diabetessupport scale(DSS, developed
for study)

MainResults
PS&PSCreportedgreater perceptions

of
supportonboth theISEL(p<0.05)andDSS (p<0.01)compared

toICbut notdifferentfromPC.
Improvements
in
perception

ofgeneralandspecific supportbythePCwasnot differentfromreceiving informationalone(IC) Personalcoachprovided adviceondietandsubjects’ self-managementgoals

Quality
23%attrition;equally distributedacross treatmentgroupsandnot different

onsome demographicvariables (p-0.05) Preliminaryreport,other measuredoutcomeswere notincluded

*Non-Internetplatform;Abbreviations:EXP(ExperimentalGroup),UC(UsualCareControl),AC(AttentionControl),
IC
(InformationControl),RCT(Randomized ControlledTrial),CT(ControlledTrial),LOS(LengthofStay),F2F(FacetoFace),NR(NotReported),F/U(Follow-up),QOL(Quality

ofLife)
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Author
Tateetal [28] Winzelberg

etal.[27]

Table4.2.Summary
of

Computer-NetworkedInterventionStudies
ComputerswereNotProvided
toStudySubjects

StudyDesign
N

Sample
RCT
x
6moS91

Repeatedmeasures
(0,3,6mos) Hospitalemployees interested

in
weight loss Age=40 RCT

x8wks60 F/Uat12whºs Femaleuniversity Subjectsdesiring
to

ComparisonGroups/
Intervention

InternetBehavior(EXP): 24
structuredweekly lessons

&

individualized feedback
bya
therapistvia email,accessto

weight lossresources,weekly submissions
offood&

exercisediaries,bulletin board,structured behavioralguidance (n=45) VS. InternetEducation(IC): accessto
Internet resources,self-monitoring (n=46) Allsubjectsattended

a
1hourF2Fmeeting: orientation

tothewebsite &briefsessionon
behavioralweightcontrol withdiet&

physical activity StudentBodies(EXP): Interactivetext,audio, videocontentonbody image,e-diary,behavior changeexercises,

77

Outcome Measures
Bodyweight Waist circumference Dietaryintake (kcal,self-report) Physicalactivity (kcal,self-report) Depression Bodyshape questionnaire EatingDisorder Inventory (Thinness

&

MainResults
EXPlost
significantly moreweightthanICat3 and6mos(4.0vs.1.7kg and4.1vs.1.6kg)andhad greaterreductions

inwaist circumferencethanICat3 and6mos(p<01) MoreEXPsubjectslost> 5%of
baselinebody weightthanUC,p=.05 Bothgroupshadsimilar improvements

inself reporteddietaryintake (p<0.001)
&
weekly physicalactivity (p=0.031). 6moweightloss correlatedwithlogin frequency(r=–0.33

to- 0.43,p<05)andnumber of
submitteddiaries(r-- 0.50,p=.001) Differencebetween groupsonbodyshape concerns

&drivefor thinness(p<0.05)
@12wk F/U

Quality
22%attrition
(a) 6mo&wassimilar forbothgroups Intenttotreat analysisprovided similarresultsto

completecase analysis 27%attrition
at

12wks Completecase& intenttotreat



Alllll()r Zabinski
et al.[30]

StudyDesign
N

Sample
improvebodyimage Age=20 RCT

x
8wks62 F/U(@10wks Femaleuniversity subjectswithhigh bodyimage dissatisfaction Age=19

ComparisonGroups/
Intervention

moderatedbulletinboard (n=31) VS. Waitlistcontrol(WC) (n=29) StudentBodies(EXP): Interactivetext,audio, videocontentonbody image,e-diary,behavior changeexercises, moderatedbulletinboard (n=31) VS. Waitlistcontrol(WC) (n=31)

78

Outcome Measures Bulimia) EatingDisorder Examination (Weight
&shape concerns) Perceivedonline peersupport Bodyshape questionnaire EatingDisorder Inventory (Thinness

&
Bulimia) EatingDisorder Examination (Weight

&shape concerns) Perceivedonline peersupport
**-

MainResults Compliance
to
program predicted14%of

variance
inbodyshapeconcern SCOres Subjectsperceivedthat theyreceived

a

moderate amountofpeersupport Average
of8

postings/subject
in8wks No

significantdifferences betweengroups
inall

outcomespost intervention
&atF/U althoughsignificanttime effectforall

outcomes (maybe
regression
tothe mean) Smallto

moderateeffect sizesfortheEXPgroup onall
outcomes Subjectsperceivedthat theyreceived

a

moderate amountofpeersupport

Quality
analysis(last observationcarried forward) 10%attrition Didnotreplicate findingsfrom Winzelbergstudy

Harvey Berino
etal. [29]

RCT
x
22wks46

Subjectswith30or morepoundsabove idealbodyweight whoparticipated
ina

15wkbehavioral weightcontrol

Internet(EXP1):Biweekly chatsessions,streaming video,e-diary,peer&

individualizedsupport, monetaryrewards(n=15) VS. F2FTherapy(EXP2): Biweeklygroup

Weight Bodymassindex Diet Exercise Satisfaction

Nosignificantdifferences amonggroups
in
changes

in
weight,BMI,diet, exercise Allsubjectsloston average,1.6kgduring maintenanceperiodand increasedactivityby

4%attrition Strongdesignwith comparisons
toa rivalF2Fprogram andUC



McKay
et al.[34]

program Age=46 RCT
x
8wks SubjectswithType

2

Diabetes Age=52

N 78

ComparisonGroups/
Intervention

discussions,diaries, therapistphonecalls,peer support,monetaryrewards (n=14) VS. UsualCareControl(UC) ActiveLivesPhysical Activity(EXP).Action planning,personalized feedbackfromcoach,peer supportviaemail,physical activitydiarywith graphicalsummaries (n=38) VS.
InformationControl(IC): Internetinformation regardingdiabetes, physicalactivity;glucose tracking(n=40)

79

Outcome Measures Moderate
to

vigorousactivities whichincluded workandleisure (self-report) Minutes
of

walking/day(self report) Depression

MainResults 419kcal/wk MoreEXP2subjects attendedgroupsessions thanEXP1(p<0.005) 75%ofEXP1reported theywereableto
understandonlinechat discussions

Allpeersupportcontacts wereviaemailforboth EXP&EXP2groups Nosignificantdifferences betweengroups
in

moderate
to
vigorous activities,walking,and depression Bothgroupshadfin walkingandtotalphysical activity(p<0.001) Subjectswhologgedon 3+timehadgreater changes

in
moderate vigorousphysicalactivity compared

to
subjectswho had3logins. EXPreportedgreater satisfactionw/program thanIC

(p=0.047)but similarratingsof
program relevance

inbothgroups

Quality
8%attritionfrom EXPVS.18%from IC;

non-completers
not differentfromthose whocompleted

in
diseaseseverity
& otherdemographics



Author Lorigetal. [31] Carlbring
et al.[33]

StudyDesign
N

Sample
RCT
x
12mos580 Subjectswith chronicbackpain Age=45 RCT

x
7-12wh:S41

(Pair-wise randomization) Subjectswithpanic disorders Age=34

ComparisonGroups/
Intervention

Email(EXP):moderated emaildiscussions(content experts:physician, psychologist,physical therapist;
2

moderators); backpainbookand videotape(n=296) VS. Usualcarecontrol(UC): non-healthmagazine subscription(n=284) Internet(EXP).Anxiety
& panicdiaries

x2
wksat

baselineandpost,
6

sequentialself-guided cognitive-behavior modules;feedbackfrom researchstaff(n=NR) VS. Waitlistcontrol(WC)

80

Outcome Measures Disability Healthdistress Paininterference Rolefunctioning Self-care orientation Self-efficacy Healthcarevisits forbackpain (physician, chiropractor, physicaltherapist) (self-report) Hospitaldays (self-report) Dailyanxiety (intensity) Fullblownpanic attacks
&
Limited symptom attacks/wk(freq, duration, intensity) Bodysensations Agoraphobic cognitions

&

MainResults Compared
toUC,theEXP grouphad

significantly greaterimprovements
in:

disability,healthdistress, rolefunctioning,self efficacy(all,p<0.01); Self-careorientation
& paininterference(p<0.05)

at
12mos No

significantdifferences betweengroups
invisits to

physicians(p=0.07), chiropractor
or
physical therapistsandhospital days Self-efficacy(baseline

& 6mochanges)were associatedwithdisability, healthdistress,pain interference,
androle function

at
12mos (p<0.001) Significantlygreater reductions

indaily anxiety,fullblownpanic attacks,limitedsymptom attacks,anxiety, depression,qualityoflife, bodysensations,and
agoraphobiccognitions
in EXP Moresubjects

inEXPhad clinicallysignificant

Quality
12moattritionfor EXP(36%),UC (19%) Intenttotreat analysisusing baselinedatafor missing observations showedsame results Lengthof

participation
in

interventionvaried however,post-test measurement
Was matched

to
respectivewaitlist controlsubject



Author Andersson
etal.[35] Strometal. [32]

StudyDesign
ample

RCT
x
6wks117 (1yrF/U) Subjectswith tinnitusforatleast

6
months Age=48 RCT

x14wks45
Subjectswith chronicheadaches Age=37

°mparisonGroups/
Intervention

Internet(EXP).Self-help manual
insixmodules. Diarymonitoringlwk before

&afterintervention w/emailfeedbackfrom professional.(n=53) VS. Waitlistcontrol(WC) (n=64) Internet(EXP):Headache
&
medicationmonitoring firstandlast4

wks,
6wk trainingprogram

on
relaxationandproblem solvingusingweekly

81

Outcome Measures mobility Anxietyand depression Qualityoflife Tinnitusrelated distress Diaryratingsof tinnitusintensity, distress,self efficacy,and qualityofsleep Depressionand Anxiety Fearofanxiety w/somatic sensations Headache(HA) indexscore Frequency
of

headaches Peakintensity
of

headaches

MainResults improvements
infreqof attacks,anxiety, depression,andbody sensationsthanWC EXPhadlessdistress w/tinnitus,anxiety, depression,anxiety sensitivity,anddiary ratingsofdistress compared

toWC (p<0.05). EXPcontinued
tohave lesstinnitusdistress, anxiety

&
depression
at

1yearcompared
to

baseline(p<0.02) Analysisw/drop-outs
as

treatmentfailures:
#of

subjectsw/clinically importantimprovement
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Review of the Literature II

Supporting Cardiac Recovery Through eHealth Technology

Abstract

The Internet continues to evolve as a popular and increasingly, vital channel for

health information and communication for patients, families, and health providers alike.

This article provides an overview of published studies that have described or tested

Internet-based resources and interventions aimed at support recovery and enhancing

health outcomes for the cardiac population. These applications can be classified into

three areas, single function online peer support groups, information support through

computerized automated tailored patient education, and professionally facilitated patient

education and support programs. The paper also addresses key issues that must be

overcome for successful integration of such interventions in clinical practice such as

barriers to innovation adoption, the digital divide, and patient literacy. It is not yet clear

how Internet-based interventions will fit with existing conventional programs and clinical

practice structures but greater evidence supporting use of this new communication

channel will become available as more programs are developed and rigorously evaluated.

*This manuscript was an invited paper and has been submitted for review in the Journal of
Cardiovascular Nursing. It has been written to meet the journal’s publication guidelines.
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Introduction

Successful recovery from cardiac events, including myocardial infarction,

coronary artery bypass graft surgery (CABG), or admissions for heart failure

exacerbations require patients and families to adapt not only to acute alterations in

physical, psychological, and social functioning but also long-term behavioral changes

associated with coronary artery disease and risk factor reduction. Studies of various

interventions to promote recovery have ranged from in-hospital discharge instructions,'

telephone education and monitoring,” home visits," audio and video tapes," cardiac

rehabilitation' or combinations of the above.”" In general, these interventions have been

shown to improve physical functioning," self-efficacy,” reduce resource utilization”"

with variable effects on psychological functioning.”"

Emerging communication and information technologies such as the Internet could

potentially offer an additional effective channel to providing more convenient, timely,

and accessible education and support for patients recovering from cardiac events. Efforts

to increase the availability of self-management support that is responsive to patient needs

is in accordance with recent recommendations from an Institute of Medicine report as one

of several key strategies to improve the quality of care.” Although Internet access is still

limited for many population segments," the current trend in penetration suggests that it

will steadily become a pervasive and accessible form of media in the years to come. * In

one survey, individuals between the ages of 50 and 64 were three times more likely to

have Internet access than someone over the age of 65 (51% vs. 15%)." This cohort of 50

64 year olds, often referred to as the “silver tsunami” will more than likely be the

generation that takes advantage of all the Internet has to offer as they get older.
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Approximately 72" to 110” million US adults used the Internet to look for health

information in 2002. There are few reliable statistics available on the specific percentage

of patients in any disease category utilizing the Internet for health purposes. One small

cross-sectional study of patients who had recently undergone minimally invasive cardiac

surgery provides some indication of Internet use in the cardiac population. Of 82

surveyed patients (average age 65), 42% reported using the Internet regularly.”

However, only half of this group (n=18) actually used the Internet to obtain health

information in preparation for their surgery. With the exception of education, there were

no differences between current users and non-users in age or gender. Users tended to

involve at least one other family member in their online search, usually launched through

popular search engines such as Yahoo! Or America Online. Despite 83% of subjects

reporting difficulty in understanding the retrieved information, all but one found the

online information to help them cope better with the stress and anxiety during the pre

and post operative periods. All subjects suggested that they would have found online

information to be more credible and helpful if developed by their own physicians. These

patients’ reactions to the overwhelming and often difficult to decipher information on the

Internet is not unique and has been reported by other investi gators.” What is evident

from this survey and other reports, however, is that patients do use the Internet as an

additional source of information to supplement their face to face (F2F) encounters with

health providers but most would prefer this information coming directly from their

provider.” * The purpose of this paper is to provide the reader an overview of published

studies that have described or tested Internet-based interventions aimed at enhancing

recovery outcomes for patients with cardiac conditions. The Diffusion of Innovation
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Theory” will be discussed first as it provides a foundation to appreciating the challenges

involved with the introduction of such technology. This is followed by a review of the

relevant literature and will conclude with a balanced discussion of the issues and

implications related to use of this technology in nursing practice and research.

Theoretical Framework

According to the Diffusion of Innovation Theory,” characteristics of the adopter

interact with specific attributes of the innovation to determine whether and when an

innovation is adopted and implemented. This theory provides some guidance in

understanding how or if patients with cardiac conditions or health consumers in general

will adopt emerging computing and communication technologies. While there are ten

critical principles to the diffusion theory (relative advantage, trialability, observability,

communications channels, homophilous groups, pace of innovation/reinvention, norms

roles and Social networks, opinion leaders, compatibility, and infrastructure), only four of

these principles (relative advantage, trialability, observability, and compatibility) will be

discussed as they are pertinent to the adoption of technology by patients and health

COITSunTCTS.

The more benefit individuals anticipate from adopting an innovation relative to

what they presently do and whether benefits of using the innovation will far outweigh the

risk of using it is referred to as relative advantage. For instance, people who value

convenience and “on-demand” services and are willing to accept privacy “risks” with

online health transactions will more likely embrace Internet technologies as this allows

them to bridge geographical and time barriers. The Internet has clearly hastened and

democratized the dissemination of health information where knowledge is no longer in
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the hands of a few.” The ability to try out (trialability) an innovation without total

commitment and minimal investment while reducing uncertainty about the risk and

benefits associated with the innovation is a second and important principle. Consumers

have the ability to log onto the Internet and determine if the risk of going online is worth

it. The less complex and clearer the innovation, the more likely it is to be adopted. The

third principle of observability is the degree to which the results of an innovation are

visible to others. For instance, this occurs when peers refer one another to different

Internet resources that they’ve found to be helpful. And lastly, the more an innovation

can integrate and coexist with technologies and social patterns already in place, the

greater its prospects for adoption and diffusion (compatibility).

Literature Review

Studies of Internet-based interventions for supporting recovery in cardiac patients

will be discussed under three broad areas: single function online peer support groups,

automated tailored patient education, and professionally facilitated patient education and

support programs. Although the quality and content of health information on the Internet

have been found to be variable and often times problematic, this paper will not address

this issue directly. The reader is referred to more recent reviews.”

Online Peer Support Groups

While anxiety, depression, decreased self-esteem, and reduced family functioning

are common among patients who have experienced a cardiac event,” social support

has been found to be associated with reduced stress, enhanced adjustment, and higher

quality of life for these patients.” The social connections enabled by the Internet

constitute a new forum of social support for the cardiac population that has unknown, and

º
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largely unstudied, potential. One investigator defined online social support as “...the

cognitive, perceptual, and transactional process of initiating, participating in, and

developing electronic interactions or means of electronic interactions to seek beneficial

outcomes in health care status, perceived health, or psychosocial processing ability””

(p.66). Virtual social networks of patients are easily created, transcending physical

borders and time to provide individuals with both information and emotional support in

an informal, non-structured setting.

Although more non-profit and commercial entities have provided forums for

online patient support groups in recent years, most online groups have been developed

and governed by patients themselves. The push for these networks of patients and

subsequently popularized with the introduction of the web were patients’ need to obtain

information that they were unable to obtain in their F2F encounters. One of the early and

notable online community with a cardiac focus was developed and facilitated by a patient

with heart failure, http://www.chfpatients.com. The value of this virtual community in

offering a “patient perspective” and peer support that might not be available elsewhere is

demonstrated by the number of patients who have been referred to the site by their own

healthcare provider (personal communication with “John”, owner of chfpatients.com,

2002). Interestingly, there is only one published report that has described the experience

of patients with any cardiac condition in an online support group.” Some have suggested

that diseases with few treatment options or unclear etiology tend to have a greater online

following than those that are better understood.” Earlier studies of online support groups

were thematic or content analysis of archived discussions from bulletin boards and/or

chat rooms. More recent studies, however, have employed cross-sectional or longitudinal
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designs” and measurement of key variables. Major themes that were identified in these

support exchanges included information giving and seeking, personal opinions,

encouragement and emotional support.” 36 Participation in online groups is thought to

promote a therapeutic community and a sense of empowerment among the members.

Even “lurkers” or “active listeners” (individuals who belong to the group but choose not

to send messages) may directly benefit without feeling pressure to contribute.

Insight can be gleaned from the effects of computer-mediated support

independent of other online health applications from recent studies of older users,”

patients with cancer” and depression.” In a cross-sectional descriptive study of online

members of Senior Net, a virtual community of 55 and older adults who could have any

number of illnesses, Wright” found that greater involvement in the online community

was predictive of lower perceived life stress. A second study surveying a similar cohort

of older adults, however, did not show a significant association between either the size of

participants’ virtual network or the support received from that network and psychological

well-being.” 'Two convenience groups of patients with cancer who participated in either

an online or F2F group were compared on their level of depression.” The online group

was significantly more depressed than those participating in the F2F group. A

longitudinal cohort study of individuals participating in various online depression support

groups reported that frequent users were likely to have improvements in their depression

scores one year later.” The change in depression, though not enough to meet the cut-off

criteria for that instrument, may have been due to a regression to the mean since heavy

users tended to have higher depression scores at baseline. Although these findings

together do not present a clear impression as to the potential impact of online peer
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support groups for cardiac patients, they point to the fact that patients are actively

engaged in online communities and that those who are more dissatisfied with their

current care or have more severe disease are more likely to turn to this channel for

support." Consumers may over-rely on this source and delay in seeking needed

professional help but until further research is conducted, both the seriousness of “threat”

and true benefit from these online interactions remains unknown.

Information Support Through Automated Tailored Education

Tailoring has been defined as the process of customizing health information to

match select characteristics for each person whether this is done by a healthcare

professional or a computer.” Although computer-mediated patient education was used

prior to the introduction of the Internet, this communication channel has clearly helped to

expand the reach of automated tailored information support to a larger audience. It is

believed that customized education is more personally meaningful, making it more likely

to be read and retained compared to standard information. In brief, automated message

tailoring is generally created based on a set of specific information obtained from medical

records, existing databases, or answers acquired from patients through online Survey

assessments. This data is stored in a database, separate from another that stores unique

educational messages that have been developed in advanced, usually by a group of

substantive experts. The linking between these two databases is made through

programming algorithms and decision rules that specify messages or web pages that will

be displayed based on certain personal and/or clinical information. Most programs are

often guided by one or more cognitive-behavioral theories or treatment guidelines

depending on the specific aim of the information. The Heart Profilers
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(http://www.americanheart.org/profilers), a patient-specific education and decision

support tool on the Internet developed by Nexcura in collaboration with physicians from

the American Heart Association is one of the more prominent and freely available

Internet programs.” Although the program was tested extensively during its development

and provides accurate and up-to-date tailored patient information in five broad areas

(atrial fibrillation, cholesterol, coronary artery disease, heart failure, and high blood

pressure), there are currently no data available on its clinical utility and impact on patient

OutCOmeS.

The Mi-Heart Study tested a web-based tailored information program that was

guided by Social Cognitive Theory to reduce treatment delay for acute myocardial

infarction (AMI)." Research participants who had risk factors for or had experienced an

MI in the past were recruited and randomized to one of three groups, a tailored or non

tailored web-based or a paper based information intervention (n=94). Three dimensions

of self-efficacy were targeted in the intervention and were measured at 1 and 3 months:

self-efficacy in ability to recognize and label symptoms experienced (primary appraisal),

self-efficacy in ability to cope with or exert control over the symptom (secondary

appraisal), and self-efficacy for regulating cognitive and emotional processes in response

to symptoms. Only the tailored web-based group showed significant improvements over

baseline in all three self-efficacy outcomes at 3 months. This corresponded with a higher

mean usage (number of times a user selected a specific web page to view) in the tailored

group compared to the non tailored group (p<0.005). The authors suggested that these

observed outcomes are likely due to the perceived pertinence of education materials by

the tailored group. Although recruitment was directed at a broad audience in this study, a

;
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large proportion of the participants were Caucasian (89%), had at least a college degree

(68%), and had yearly incomes of $50,000 or more (55%).

Bennett et al.” tested Heart Messages, a tailored web-based program to promote

adherence to self-care in elderly women with heart failure in a small pilot study. This

program, based on the Health Belief Model, was designed to be delivered through

WebTV using a combination of audio, pictures, graphics, and text written at the fifth

grade level. The adequacy and acceptability was not clearly demonstrated in this pilot

study as a number of factors prevented successful installment of the equipment and

implementation of the program for several participants. However, this program has been

refined and is being tested in a randomized controlled trial at this time (Bennett, 2002,

personal communication).

There is strong evidence that smoking cessation after cardiac events such as

CABG and MI results in significantly less angina, improved functioning, fewer

readmissions, and increased survival.” Successful F2F smoking cessation programs

based on cognitive-behavioral theories have been adapted to the web by a number of

commercial and non-profit entities (e.g. American Lung Association Freedom from

Smoking). Although these programs have not been specifically tested in the cardiac

population per se, patients recovering from any cardiac condition can seek virtual

assistance in their efforts to stop smoking. In one such study, interested participants were

recruited and screened online prior to study entry.” Of 1,048 email invitations sent to

smokers across the U.S., only 42 completed baseline surveys with 40 of these participants

proceeding with setting a quit date. Participants were prompted via email to proceed

through eight tailored cognitive-behavioral modules according to their scheduled quit
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date. Each module included written text, content exercises, and tools for self-monitoring.

Thirty-day follow-up data was available for only 26 participants, 18% of whom had quit

smoking. These results are an improvement over an earlier study reported by this same

group where a “one-shot” tailored intervention resulted in a 30-day quit rate of 7% in 538

subjects. A majority of these participants had high levels of nicotine addiction,

depression, and had engaged in numerous quit efforts in the past.” The disappointing

results from this study is not unexpected given the sample characteristics but also because

previous studies have shown that multi-component programs with sustained and regular

contacts are most successful in helping patients quit smoking.” In addition, this study

and others that have been conducted strictly through the Internet without actual F2F

contact with the research staff suggest that the relative ease of enrolling participants

seems to come at the cost of high attrition, with as many as half who are lost to follow

up.”

Although information support in the form of automated tailored patient education

appears to be intuitively appealing for it is closer to emulating personal interactions that

would normally occur between a patient and a health provider compared to generic

information, the evidence to support this effort has not been entirely convincing. In one

recent meta-analysis of 20 studies comparing the efficacy of tailored to standard

information targeting health behaviors such as diet, physical activity and Smoking

cessation, tailored interventions were more effective than standard interventions in only

half of the studies." The boundaries and limits of tailoring continues to be a critical

question since theoretically, tailoring technology allows an infinite number of

sociodemographic, clinical, psychosocial, and behavioral variables to be addressed. The
s

-
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challenge lies in the development of parsimonious theoretical models, outlining what is

worth tailoring, for what types of individuals and in what context.” The impersonal

nature of tailored information support generated by a computer will likely need to be

reinforced and supported through opportunities for interactions with fellow patients

and/or a healthcare professional.

Professionally Facilitated Patient Education and Support Programs

These next three studies evaluated programs that provided both information

resources and a channel for communicating with a healthcare professional. All subjects

were provided with some form of technical training and computer equipment was

**'Scherer-Bannerman et al.” compared a Internet-basedprovided in two of the studies.

education and support program to usual care in subjects (n=72, 24 females, age ranged

from 39 to 81) awaiting cardiac surgery using a non-randomized design. Subjects who

did not have a computer and Internet access were assigned to the usual care group and

received a standard educational manual covering areas related to preparation for and

recovery after surgery. This manual served as a basis for the development of the Internet

program which was supplemented with other tools including online links, interactive

instructions, and communication with a nurse specialist via email. Although positive

improvements in health status were noted for all subjects following surgery, these

changes were primarily attributed to the surgery itself and distinctions were not made on

the impact of the two interventions except for qualitative data gathered through

interviews and focus groups. Subjects assigned to the Internet intervention reported

feeling less anxious and having sensed an “enlarged social support system” despite only

limited use of the program. Interestingly, lack of confidence and comfort in using the
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computer and communicating via email with health providers were cited as reasons for

their limited use.

Ruggerio and colleagues” compared the effects of an Internet (n=29) and

telephone (n=33) based intervention of education, nurse-coaching, peer support, and

monitoring for patients with moderate to severe congestive heart failure (CHF) on health

outcomes and resource utilization. Subjects with severe CHF were randomly assigned to

either the Internet or telephone group while those with moderate disease were

randomized to either treatments or usual care. Comparisons among the groups proved

difficult because of the imbalance in group assignment from this randomization scheme.

Although costs related to cardiac care per patient per month was reduced in both the

Internet and telephone groups ($246 and $165, respectively), there were no significant

improvements in health related quality of life (HRQL) for either treatment groups. It is

important to note that because most of these subjects had moderate to severe CHF, the

lack of changes in HRQL may actually be a positive outcome since subjects not receiving

any intervention may have had reductions in HRQL during this time; but this could not

be established within the study. On average, subjects spent 5 minutes entering their daily

vital signs via the Internet with adherence rates of 84% during the 12 month period.

They used the Internet an average of 37 minutes a day to engage in other online activities

as well such as emailing family and friends, chatting, or researching other interests.

Although most subjects (92%) did not have any prior computer experience, they

generally reported high levels of satisfaction with the intervention and 73% had

expressed a belief that the intervention made a difference in their care.

º
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HeartCare is an information and support system that provides tailored patient

education, as well as peer and professional support to patients recovering from CABG

surgery.” * This system was tested in a randomized controlled study against an audiotape

coaching program and usual care (n=107, mean age of 64, and 66% men).” Subjects

were trained on the system during hospitalization and study equipment (WebTVTM

device, television, and remote keyboard) was delivered to their homes 1-2 days after

discharge. Algorithms were developed to dynamically tailor the information specific to

each patient according to their stage of recovery, health concerns, and other demographic

characteristics (i.e. gender, age, race, smoking status, presence of other illnesses etc.).

The delineation of specific recovery periods was based on the research and clinical

literature. For instance, information provided from discharge to 2 weeks after surgery

focused on wound management, detection of adverse symptoms, and personal care issues

such as bathing and lifting while information provided during weeks 13 through 26

focused on strategies to achieve long-term lifestyle changes. Subjects were able to

communicate with their peers and a cardiac nurse via a bulletin board and email.

Approximately 50% of the HeartCare group had prior computer experience and of these,

only half had ever used the Internet. Preliminary process data collected over a two-week

period indicated that access to the system was more frequent during weekdays compared

to weekends and most activity was seen during the afternoon and early evening hours.

Increased age did not appear to influence usage or patterns of use.” Subjects in the

HeartCare program were found to have significantly greater improvements in physical

functioning, symptoms, and depression compared to subjects who received the audiotape

º
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program over a 26 week period. However, there were no significant changes in either

family functioning or cardiac risk behaviors.”

Implications for Nursing Practice and Research

Although evidence on the health impact of Internet-based supportive educational

interventions for patients recovering from cardiac events are limited and inconclusive at

this time, more qualitative data suggests that these programs may be able to fill a current

gap in our health care system. Nurses caring for patients who face the challenge of

achieving prompt recovery as well as successful long term adaptation to their cardiac

condition need to be aware of the wide array of Internet-based resources and programs so

that they can knowledgably recommend those that have been found to be effective to

patients. The review addressed three broad areas: online peer support groups, information

support through tailored education, and multi-component professionally facilitated

interventions. While Internet-based interventions can serve the needs of those who

cannot or choose not to attend F2F programs due to numerous reasons such as lack of

transportation or conflicting responsibilities, there are also drawbacks to these programs

such as the absence of visual and social cues, the need to have adequate cognitive

functioning and rudimentary knowledge of how to operate a computer and keyboard, etc.

Early reports showed that people in different geographic regions, education levels,

and socioeconomic classes had considerably different degrees of access to the Internet,

creating what has been termed the “digital divide”.” Such concerns were that limited

access to the information infrastructure could exacerbate existing differences in access to

quality health care by widening a “knowledge gap".”"Computer networking

technologies should serve a broad spectrum of society, rather than creating yet another
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social division which parallels economic, educational, and generational divisions. To

remedy these early concerns, Internet access was made available for the general public

through schools, libraries and community centers. Though well intentioned, these

solutions do not necessarily translate well to use of the Internet for health care matters

because consumers may be reluctant to conduct transactions in public settings and the

need to access the Internet outside of normal business hours remain. Furthermore,

proficient use of this medium for health purposes requires extensive training in not only

operating a computer but also in navigating the complex web and understanding the

information that is retrieved.

Access to the Internet is still disparate along racial lines with approximately 30%

of African American and Hispanics wired compared to 55% of Caucasians and 66% of

Asians/Pacific Islanders." In one recent report, 24% of Americans were considered to be

“truly disconnected”, that is, not having any direct or indirect experience with the

Internet.* If the provision of interventions to support cardiac recovery moves online, it

must be ensured that differential access to the Internet along demographic lines does not

further exacerbate the imbalance” as disparate access to information could be

Consequential to health outcomes. Literacy is yet another major concern with use of text

based communication. This could exclude many already disadvantaged individuals as

one out of 5 mature American adults read at or below the fifth grade level.” This is in

°9ntrast to the typical high school reading level required to understand many health

Websites.” In addition, English speaking providers need to also be familiar with

*Putable patient education sources in other languages so that they are able to direct

P*nts to culturally and linguistically appropriate resources. Lack of access to

103



information and resources on self-management are significant barriers to consumer

empowerment, effective shared decision making, and consequently rapid recovery from

cardiac events. However, it is hoped that as networking technology and visual designs

improve, there may be less reliance on text based communication and greater use of

audio and video channels for communicating health education over the Internet. Nurses

also need to be aware of patient concerns regarding the security of personal information

passed through the Internet. With recent implementation of the Health Insurance

Portability and Accountability Act (HIPAA) guidelines, although not applying to all

Internet-based applications, clinicians and researchers need to ensure the utmost

protection of patient information transmitted through this medium.”

The challenge in the creation and successful deployment of Internet-based

interventions lies in designing systems that are easy and satisfying for patients to use.”

These programs also need to provide timely and accurate information and support that

patients specifically need in order to make decisions about their health and self-care.

Automated tailored education interventions may have a place in providing “personalized”

information to patients to enhance recovery but they are likely to be more effective if

Coupled with an interactive communication component with either peers or health

professionals. Although there are no studies that have fully investigated whether

Internet-based interventions are as effective as traditional F2F programs, the positive

findings of the one well-controlled study of patients recovering from CABG surgery”

*&gest that the combination of tailored patient education and interactive support from

Pººrs and health professionals could be offered as a promising alternative to F2F

P"8"ans. Furthermore, these programs could be implemented as part of a patient
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centered, stepped approach to providing a continuum of education and support

interventions to promote recovery for patients with diverse needs.

Since research with Internet-based interventions to promote cardiac recovery is

only in its infancy with many unanswered questions, there needs to be continued effort in

evaluating the effects of these supportive interventions on a range of patient health

outcomes including long term behavior change. The following research questions should

be considered: determining the types of patients who are most likely to benefit from

online support interventions; how to effectively integrate the Internet with F2F education

for self-management and behavior change with existing programs such as cardiac

rehabilitation; assessing and monitoring symptoms and clinical parameters remotely to

reduce the risks of complications and hospital admissions; examining the effects of

including caregivers as an additional source of support in such interventions”" as

previous research has shown the potential impact that family members have on patient

recovery”; and studying the natural processes of online peer support networks

longitudinally, especially with respect to the influence of reciprocal support on patients’

psychological well-being.
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CHAPTER FIVE

Dissertation Pilot Study

Is Internet-based Support for Dyspnea Self-Management
in Patients with COPD Possible? Results of a Pilot Study

Abstract

Background: Approximately 67% of US adults had access to the Internet in 2003. The

purpose of this study was to determine the feasibility and preliminary effectiveness of a

nurse-facilitated and peer supported Internet-based dyspnea self-management program

(iDSMP) for people with COPD. A related aim was to compare the differential effects of

the iDSMP on two different groups, one for testing of a “booster” effect and a second, to

evaluate the program as a primary intervention.

Methods: Two independent groups (n=16) were evaluated at baseline and at 3 months on

dyspnea, self-efficacy, perception of support, and exercise behavior. The iDSMP was

comprised of four components: structured online education; peer and professional

Support; exercise goal setting and monitoring; and pulmonary function and symptom

monitoring. Descriptive statistics, chi square, paired and independent t-tests were used.

Results: Most subjects (87%) reported that the program increased their access to

information and resources for managing their dyspnea. There were significant

improvements in dyspnea with activities of daily living (p=0.005) and self-efficacy for

managing the symptom (p=0.009) with smaller changes in perception of available support

and endurance exercise (effect size:0.32 and 0.27, respectively).
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Conclusions: The positive findings from this study suggest that additional investigations

of Internet-based interventions to promote self-management in patients with COPD are

warranted.
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Introduction

Dyspnea or shortness of breath (SOB), defined as a subjective experience of

breathing discomfort, is the most common symptom for patients with COPD." Dyspnea

disrupts a patient’s ability to carry out social, recreational, sexual, and vocational

activities of daily living. As a consequence, patients with COPD often suffer from

anxiety, isolation, depression, loss of self-esteem, and decreased quality of life.” The

disability associated with COPD necessitates interventions that promote long-term

adjustment to the illness and its multidimensional sequelae. Because pharmacological

therapies are limited in their ability to ameliorate dyspnea, a major focus of clinical

research with this patient population must be on patient education about various self

management strategies.” The goal of Supportive dyspnea self-management education is

to help patients develop strategies to control their dyspnea in order to minimize the

physical and psychosocial consequences of such a chronic and debilitating symptom. It

rests on the theoretical proposition that providing relevant information about self

management strategies and reinforcement of these strategies will result in an increased

perception of control of dyspnea.” thereby minimizing its negative impact on

functioning.

Successful self-management of dyspnea requires that patients be able to carefully

coordinate their day-to-day activities to achieve what is to them, a tolerable level of

dyspnea. Essential self-management activities of COPD patients with chronic dyspnea

involve: taking medications as prescribed, following a regular exercise regimen,

preventing unnecessary environmental exposure, pacing activities to conserve energy,

recognizing symptoms of pulmonary exacerbations, and coping with the emotional
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consequences of the illness.” Several investigators have examined the effects of

education and skills training programs on various outcomes, including symptoms in --

patients with COPD.” Although significant reductions in health resource utilization,

e.g. number of visits to primary care providers, hospital admissions for acute -

* none of these self-managementexacerbations, were reported in two studies,

interventions had a significant impact on symptoms. These programs varied substantially

in the type and amount of education provided, whether ongoing reinforcement, symptom

monitoring, and action plans were implemented, and if a personalized exercise program

was provided to each subject.

It is evident from a number of studies and reviews of exercise training and

pulmonary rehabilitation that exercise is an essential component if the goal is to reduce

symptoms and improve exercise performance.” Findings from a recent study by -

Stulbarget al.” showed that patients with COPD who received a dyspnea self

management program (DSMP) that included an individualized home based exercise

program and regular telephone reinforcement from a nurse had significant reductions in

dyspnea with activities of daily living (ADL), increased perception of control over their |

illness, and improved physical functioning. Because of the chronicity and the long-term

task of self-management confronting most patients suffering from chronic dyspnea, a
-

model for minimal but ongoing intervention and seamless support such as the DSMP as

we have tested may prove remarkably valuable. This is in light of various barriers that

patients currently face with participating in pulmonary rehabilitation.** Given estimates

that 10 to 24 million U.S. adults have COPD,” most of whom would benefit from

pulmonary rehabilitation, only less than 0.1% can be accommodated at any given time.”
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In order to address some of the limitations to providing timely, convenient and

accessible education and support to patients with COPD, especially in the management of
- -

dyspnea, emerging communication and information technologies such as the Internet was

considered as a viable medium to deliver such programs at a distance to more patients. --

Approximately 67% of US adults had Internet access in 2003 (Harris Poll) with those in

the 50-64 age range as equally represented online as younger users. Although access is

still limited for many population segments,” the current trend in growth suggests that the

Internet will become a pervasive and accessible form of media in the years to come. A

recent review of professionally facilitated Internet-based supportive educational

~interventions” found that in certain clinical populations, some outcomes such as

symptoms” and perception of available support” can be moderately improved and
-

that user satisfaction has generally been positive. These programs, comprised of different
*

components such as health information, supportive communication and feedback, and º

decision support tools have been tested in patients with HIV/AIDS,” heart disease,”

breast cancer.” and diabetes” ; however, there are no published reports of any Internet

based education and/or support programs for patients with COPD. |

Purpose

The purpose of this study was to determine the feasibility and preliminary
-

effectiveness of a nurse-facilitated and peer supported Internet-based dyspnea self

management program (iDSMP) for people with COPD. It was hypothesized that subjects

who participate in this program will have improvements in their dyspnea with ADL, self

efficacy for managing the symptom, perception available social support, and exercise

behavior. The second aim was to determine whether the program could serve as an
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independent “primary” intervention or if such a program is more appropriate only as an

adjunct to previous face-to-face contact, serving as a “booster” intervention.

Methods

Study Design and Sampling

Two independent groups were consecutively evaluated at baseline and 3 months

after program completion. Subjects in Group 1 were recruited from a pool of individuals

who previously participated in a face-to-face (F2F) DSMP which would allow testing of

a “booster” effect. Group 2 subjects were recruited from all other sources (pulmonary

practices, Better Breather groups, pulmonary rehabilitation programs, and online COPD

groups) and had no previous relationship with the investigators in order to evaluate the

program as a “primary” intervention. Study inclusion criteria were: 1) currently have

access to a computer with an Internet connection with at least a 56K modem; 2) have a

diagnosis of COPD (bronchitis, emphysema, irreversible asthma); 3) activities of daily

living are limited by dyspnea; 4) can obtain approval from their health provider to start an

exercise program; 5) ability to speak and write English and 6) reside in the San Francisco

Bay area or southern California.

Internet-based Dyspnea Self-Management Program (iDSMP)

Development of the iDSMP was modeled after a previously reported F2F

program” and was based on Social Cognitive Theory,” Self-efficacy Theory," and self

management principles.” **The iDSMP incorporates modeling and social strategies

known to enhance patients’ sense of personal efficacy. These included modeling of self

management behaviors, reinterpretation of symptoms, social persuasion through group

support and individualized guidance, goal setting, and personalized feedback of progress.
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Prior to program implementation, three people with COPD and varied computer

skills participated in 30–45 minute “think aloud” usability testing sessions. Changes to

the program interface were made according to feedback from these individuals. Home

visits were conducted to perform spirometry and to provide training with the study web

site and AirwatchTM, an electronic device for pulmonary function monitoring. These

visits ranged from one to two hours depending on subjects' familiarity and comfort with

the computer and technical problems with hardware or Internet connection. There were

four components to the program: 1) structured education 2) peer and professional support

3) exercise goal setting and monitoring and 4) pulmonary function and symptom

monitoring. Subjects were asked to log onto the study web site at least three times per

week to complete various tasks as described below.

Structured Education. Weekly structured interactive group education was

conducted via a nurse moderated, 30-45 minute live text chats. Subjects were reminded

via email to read a prescribed learning module, one for each week for a total of 8 weeks

corresponding to specific strategies for dyspnea self-management, e.g. exercise, breathing

(Table 1). These readings can take patients from 5 to 10 minutes to complete. This

allowed subjects enough time to familiarize themselves with the topic to be discussed and

prepare questions or comments for the weekly chat session. These sessions took place

twice a week at two different times to accommodate patient schedules. Guest experts

moderated 4 out of the 8 chats. Subjects were encouraged to post additional questions or

comments on the bulletin board if a particular area was not adequately addressed during

the live chat.
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Peer and Professional Supportive Communication took place during the weekly

live chats as well as postings via the bulletin (message) board that was available 24 hours

a day or through email. The nurse communicated individually with subjects via email or

telephone as necessary when more complex or emergent issues arose. The nurse

responded to subject emails and questions directed at the nurse from the bulletin board

within 24 hours.

Exercise Monitoring and Feedback. Subjects were asked to log onto the website

and record their exercise (type, duration, worst shortness of breath during that exercise,

and comments) at least three times a week. They were also asked to set biweekly

exercise goals with the purpose of working up to 30 minutes of endurance exercise and/or

strength training three times per week. Subjects were encouraged to view a graphical

display of their exercise data on a regular basis to help reinforce self-efficacy skills for

doing exercise as well as track their progression or lack thereof. This was also helpful for

subjects who experienced exacerbations during the study as they were able to view their

past exercise and re-assess their current goals.

After the first general group chat on the role of regular exercise in reducing

dyspnea, all subjects received a personalized email regarding their current exercise

behavior (obtained from baseline assessments), where they were interested “in going”

with their exercise program, and what activities they were most interested in doing or

which they were likely to maintain. This approach is based on the principles of

motivational interviewing which espouses collaborative goal setting.” Once a response

was received from subjects, a basic exercise plan was negotiated with the subject and a

request for feedback on whether the exercise was appropriate for them. Feedback and





reinforcement for exercise for the remainder of the study was dependent on subjects

entering exercise data in their electronic diary (ediary). For those who did not use this on

a regular basis, weekly emails were sent to encourage regular use as well as requests for

an email summary of the past week’s exercise if they chose not to use the online tool.

The quality of the support or feedback provided by the nurse was primarily dependent on

how much information subjects disclosed about exercise through their ediary or via

email.

Symptom and Pulmonary Function Monitoring/Surveillance. Subjects were

queried about their dyspnea and confidence in managing the symptom at the first login of

each day. They were also asked once a week whether they had experienced six different

symptoms (increased dyspnea, more sputum than usual, change in sputum color for the

worse, sore throat, cough, and having a cold)" 41 indicative of a pulmonary exacerbation

in the past week and treatments for their symptoms. Subjects were provided with an

Airwatch device to monitor their peak expiratory flow rate and forced expiratory volume

(FEV1) on a daily basis. They were asked to provide three best efforts in the morning

and afternoon; only the best effort was retained by the device. Data from the device can

be uploaded via a telephone line to the study web site for graphical viewing. The nurse

reviewed these data once every week.

Measures

Process Metrics

Usage metrics included login frequency (number of unique days and total), use of

web tools (e.g. recording exercise, symptoms, Airwatch), chat attendance, posting to the
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bulletin board, emails to and from the nurse, technical support calls, nurse time as well as

a usage and satisfaction survey.

Outcome Measures

All baseline variables and outcomes were measured online.

Dyspnea Intensity, Distress, and Impact. Dyspnea intensity with activities of

daily living was measured by the self-administered Chronic Respiratory Questionnaire

(CRQ), a widely used and validated instrument to measure health status in patients with

COPD.” Subjects chose the 5 most important activities and were asked to rank their

dyspnea for these activities on a 7-point Likert scale, extremely short of breath (1) to not

at all (7). Since this was the first administration of the CRQ online, 10 subjects were

asked to also complete a paper and pencil version for validation (1 to 2 weeks apart).

Ninety percent of the subjects selected at least three of the 5 same activities in both

surveys. Total scores for this scale were not significantly different between the online

(15.5) and paper pencil (14.4) version (p=0.46) and agreement by intraclass correlations,

was 0.78. Based on the complete sample, Cronbach's alpha for the online version was

0.67 pre and post intervention.

Dyspnea distress and impact were each measured by one question based on a five

item Likert scale, not at all (1) to extremely (5). Subjects were asked “During the past 4

weeks, how much have you been troubled by shortness of breath when doing your normal

daily activities?” which has been shown to positively relate to health distress" and

“During the past 4 weeks, how much did shortness of breath interfere with your normal

work (including both work outside the home and housework)?” which was adapted from

the Medical Outcomes Study SF-36 question regarding pain.”
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Self-efficacy for managing dyspnea and COPD were measured by one item (0-10

scale)" and the CRQ Mastery subscale (Cronbach's or O.80), respectively. The single

question measured subjects' self-efficacy in keeping dyspnea from interfering with what

they want to do and was previously shown to be correlated with self-efficacy for

managing symptoms in general (r-0.62)."

Physical Functioning, Physical Role Functioning, and General Health Perception

were measured using the Medical Outcomes Study, Short Form-36” which has been

validated and used extensively in patients with COPD." Cronbach's alpha for the scales

ranged from 0.77 to 0.89.

Perception of Available Social Support was measured using the combined

information and emotional support subscale of the MOS Social Support Survey."

Subjects were asked to rate the amount of both offline and online support they perceived

to be available to them (Cronbach’s O ranged from 0.94-0.97 for both scales). Emotional

Support was defined as the expression of positive affect, empathetic understanding, and

the encouragement of expressions of feelings while information support was defined as

the offering of advice, information, guidance, or feedback. Perception of support specific

to different components of the study was measured with nine items based on a five point

Likert scale, e.g. “Health professionals in the study assisted me in making better

decisions related to managing my shortness of breath; I received the support I needed

from health professionals in the study to start an exercise program” (Cronbach’s oiO.80).

Exercise Behavior was measured using a self-report survey” which asked

Subjects the frequency and duration of various endurance (walking, biking, swimming),

Strengthening, and stretching exercises for a typical week during the last four weeks.

121



Total time per week with each type of exercise was calculated by multiplying the exercise

frequency by session time in minutes.

Data Analysis

Data are presented separately for Groups 1 and 2 and as a pooled sample. Since

subjects in both groups were similar in their baseline characteristics and program usage,

data were pooled for all analyses. Aside from descriptive statistics, paired and

independent t-tests, effect sizes (Xpre-Xpost/SDPooled) were calculated since the study was

not designed to have adequate power in detecting significant differences if they did exist.

For usage data that were not normally distributed, Mann-Whitney U tests were used.

Pearson’s correlations were used to determine preliminary construct validity of the

OutCOme measureS.

Results

Sample and Withdrawals

Twelve subjects were recruited for Group1 (Booster) from a pool of 21 former

research participants who were currently using a computer and Internet.” Two subjects

withdrew from the study. Three participated sporadically during the study and did not

complete the 3 month evaluation for the same reasons that interfered with their full

commitment during the study, leaving 7 subjects with complete data. For Group 2

(Primary), a total of 18 individuals expressed interest in the study over a 2 month period.

Seven did not enroll for various reasons such that they had incompatible or older

computer systems or were not able to fully commit. The remaining 11 were eligible and

enrolled. One dropped out because of computer failure and another died from pneumonia

leaving 9 subjects who completed the study. The sample characteristics of all subjects are

~
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presented in Table 2. Approximately 50% of these subjects reported fair to poor health

and had at least one other chronic illness. Non-completers (n=5) did not differ with

respect to disease severity, age, or computer experience (p-0.05) compared with those

who completed the study.

Process Metrics

As shown in Table 3, subjects logged in the study site a total of 650 times and

accessed it a mean of 2.2 times per week (26.4+14.3 unique login days) during the 3

month period. The first month registered the most number of logins with the fewest in

the final month for both groups. Chat attendance was greater in Group 2, though not

significantly different from Group 1. Reasons subjects cited for not being able to attend

the scheduled chats included technical difficulties with computers and logging on with

their Internet service provider, travel, forgetting, schedule conflict or being ill. Use of the

bulletin board was primarily concentrated in three subjects from Group 2 with one

posting a total of 23 messages, a number of them encouraging additional dialogue in the

group. Telephone calls were made by the nurse to follow up on exacerbations if there

was no response by email, to troubleshoot technical difficulties specific to the study, or if

formulations of individual exercise programs was too involved for email. Assuming that

the nurse spent on average, 5 minutes, composing and/or responding to each email and

message posted to the bulletin board coupled with the time spent moderating the weekly

live chats, making telephone calls, and reviewing submitted data, total nurse time per

week for each subject was calculated to be approximately 20 minutes. Based on a

professional salary of $90,000/year, the total cost of the program per subject was

approximated at $180.
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Most subjects did not have any technical difficulties or only experienced

problems once or twice with accessing the site during the study. However, three subjects

had technical difficulties fairly to very often. This was primarily due to their using an

AOL browser, a less than optimal browser for accessing the site. Technical support calls

to the application service provider, iMetrikus, were primarily for difficulties with the

Airwatch device. Physical limitations to using the computer included hand trembles for

three individuals and paralysis for one; all of whom were able to accommodate their

limitations (e.g. using a different mouse). Three subjects who were more intensive users

reported having stiff necks which started early in the study. At the request of two of

these individuals, the nurse posted a hyperlink to a reputable website for computer

stretches on the bulletin board.

Outcomes

Baseline and 3 month post-intervention results are presented separately for

Groups 1 and 2 and as a pooled sample in Table 4. Significant improvements were

observed in CRQ Dyspnea (p=0.005) and self-efficacy for managing dyspnea (p=0.009)

for the overall sample. Small to moderate effect sizes were found with emotional

functioning, mastery, dyspnea distress and impact, perceived social support, physical

functioning, and general health perception.

Satisfaction

Subjects found the weekly chats (88%) and education modules (94%) to be

Somewhat to extremely helpful in increasing their confidence with managing dyspnea and

that the program increased their access to information for managing their symptom

(87%). Most subjects (81%) reported that in instances where they did not post questions

!
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or comments to the group that other people's questions and comments were somewhat to

extremely helpful. Although 94% of subjects felt that setting weekly exercise goals were

very to quite helpful, only 75% found that recording their exercises as helpful. Subjects

were generally quite satisfied with the program (81%). Specifically, all were satisfied

with the support they received from the program for managing their dyspnea and that

they would recommend the program to others. When asked whether they prefer a F2F

program over an online program, a greater percentage of subjects in Group 1 (57%)

compared to 33% of subjects in the Group 2 preferred a F2F program.

The convenience of such a program was exemplified by this comment from one

of the subjects: “When you are SOB, [short of breath] it is with great effort to dress and

go out to a meeting where you are faced with: 1. Finding a place to park, 2. A long walk

to the meeting place and 3. Having to rest before you can participate. An Internet chat

room avoids these problems.”

Discussion

The findings of this study suggest that older patients with COPD are able to

participate in an Internet-based dyspnea self-management program and as a result, have

significant improvements in dyspnea with activities of daily living and self-efficacy for

managing their symptom. This is also affirmed by subjects' evaluation of the program’s

helpfulness in increasing their access to dyspnea self-management information and

resources. These positive observations and lack of adverse effects give us reason to

recommend additional systematic testing to confirm these early findings. To our

knowledge, this is the first published study in the dyspnea and/or COPD literature that

has implemented and tested an intervention and assessed study outcomes via the Internet.
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The study provided insight into the challenges and necessary modifications for future

iterations of the program.

Similar to other previous Internet-based studies,” “” declines in usage over the

course of three months were also observed in this study. This could have been due to a

number of factors, e.g. novelty, subjects’ feelings that they have derived adequate benefit

from the program already, or the perception that the study ended with the last formal chat

session. Although a 6 month “maintenance phase” was included in the study so that

subjects did not feel a need to “wean” themselves from the website as was reported to be

a reason in one previous study,” this was not adequate in sustaining the level of usage

seen in the earlier months. The drop off for Group 2 in the third month was not as drastic

as that of the first group probably due to their continued participation with the informal

weekly chats after the scheduled chats were completed. Both groups had been presented

with the option to continue with the weekly chats on an informal basis. While subjects in

the second group felt that they would continue to benefit from the support derived from

the weekly chats, those in Group 1 did not voice this same level of interest. This may be

due to a number of reasons such that they may have felt future chats would provide

redundant information, with which they were already familiar, the chat discussions did

not meet their needs, or the group dynamics were not as interesting as that of Group 2.

The second explanation is possible as this is partially reflected by the lower perception of

online social support in Group 1 as well as a higher percentage of subjects reporting that

they preferred a F2F program over an online one. In addition, expectations of the

program for both groups likely differed with Group 2 being less certain of program

outcomes while subjects in Group 1 may have compared their current experience with the
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previous F2F program. Findings from a small study of healthy middle aged obese

subjects who had completed a 15 week F2F weight loss program and were subsequently

randomized to continue with a F2F or Internet-based maintenance program" provide

some support for our observation. Although changes in weight loss were not different

between the treatment groups over the course of the maintenance programs, subjects in

the Internet group attended fewer group meetings and approximately half felt that they

would have been more successful in the F2F group. There is no doubt that the quality

and depth of F2F interventions are superior to those that are mediated by a computer, but

whether the convenience, accessibility, and more thoughtful designs of such programs

could outweigh these disadvantages remains to be seen as it is yet premature to generalize

the above findings.

The variability in website usage was evident with one subject logging in as few as

Seven times, just enough to attend the weekly chats, to another who logged in 61 unique

days during the 3 months. This observation is somewhat consistent with one of the tenets

from the theory of innovation diffusion,” which states that subjects will only use those

technologies that have most relevance to them. Failure to login regularly by Some

subjects to record their exercise was attributed to both the inconvenience of logging in to

enter such a small amount of data but also because, some felt they had a regular enough

program that tracking their exercise would not provide added incentive or assistance in

performing the exercise. Likewise, only five of the 16 subjects used the Airwatch device

consistently. A closer examination of the relationship between use of specific tools and

improvements in health outcomes would be worthwhile in future studies. We also

observed that at the very time when symptoms should have been monitored more closely

º
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(e.g., feeling ill and perceiving more symptoms of a pulmonary exacerbation), subjects

did not have the energy or motivation to use their computer. Aside from some of the

barriers that healthy older adults face in maintaining a regular exercise program, older

patients with COPD experience frequent setbacks from acute exacerbations of their

disease. Strategies to intervene before temporary exercise lapses, such as those caused by

exacerbations, become more permanent relapses are essential and part of this process

would require patients to be vigilant in monitoring their symptoms.

The initial assessment and negotiation of an exercise program via email with

subjects presented a number of logistical barriers. Providing subjects with a clear,

individualized program specific to their fitness level without baseline exercise testing

proved to be difficult and thus only general exercise guidelines were provided for a

number of subjects. Although permission was obtained from their primary physicians,

the nurse could not ascertain who may have required additional oxygen to safely engage

in home exercise. Nonetheless, nine out of the 16 subjects had already been prescribed

supplemental oxygen for 24 hour use or during exertion. Only one other Internet study of

a clinical population was specifically focused on increasing physical activity.” This

investigation of patients with diabetes primarily relied on a screening instrument to

exclude subjects with any contraindications to engaging in moderate physical activities;

thus, such an intervention may reasonably be delivered online without any F2F or

telephone contact. Future studies, however, should consider including a baseline exercise

assessment followed by a F2F consultation prior to using the Internet as a follow up and

reinforcement tool, especially for chronically ill patients who have most to benefit from

an exercise program that meets their specific needs. The modeling of strategies for

>
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managing dyspnea such as pursed lips breathing were conveyed through text chats and

supplemented with step by step instructions and pictures in the education module. This

may prove more difficult for some patients who have not been coached previously on the

proper technique and received feedback on their performance.

For most subjects, this study was their first exposure to using a live chat room.

The tone of the group was generally informal and conversational. Subjects were

encouraged to not worry about complete sentences or spelling mistakes and this was

modeled by the nurse facilitator. One disadvantage to using live text chat is that those

who cannot type fast enough to keep up with the conversations can become frustrated.

Two subjects felt that they would have participated more if their typing skills were better

but still reported benefit from reading what their peers had to share. The bulletin board

and email served as additional forums for subjects to post their comments and questions

on their own time, without the pressure of the live chat. The use of voice chats could be a

viable alternative for future applications. Similar to traditional F2F groups, some

Subjects were more engaged in the discussions while others were more “active listeners”.

Interestingly, one subject in Group 2 emerged as an informal group leader, eagerly posing

questions and encouraging her peers during the course of the study. Since use of peer

leaders in F2F self-management programs has been shown to be effective” and that most

Successful online peer support groups are moderated by patients themselves, programs

led by a health professional and a peer leader will likely maximize their effects.

The instruments used in this study have previously been validated and used in

Patients with COPD. Therefore, psychometric concerns primarily pertain to the new

*ministration format. Recent studies have reported the equivalence of paper-pencil and
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web based data collection methods although with only limited measures.” With the

exception of the CRQ Dyspnea scale, all other measures met the minimum internal

consistency reliability criteria of 0.70.” Preliminary support for construct validity of the

CRQ Dyspnea Scale were its positive correlation with self-efficacy for managing dyspnea

(r=0.31) and a negative relationship to dyspnea impact (r--0.12). Convergent validity for

the one item measure of self-efficacy for managing dyspnea was supported by a positive

relationship to scores on CRQ Mastery (r-0.41). Greater perception of support specific

to the iDSMP was related to higher ratings of online support captured by the MOS Social

Support Survey (r=0.43). These results provide some level of assurance that our findings

are not completely random, however, caution should be taken in interpreting these data

since correlation statistics tend to be unstable with smaller samples and this study was not

Specifically designed as a validation study.

Limitations

This study has several limitations that should be considered. Without a control

group, it is unclear if changes observed were from the intervention itself or a host of other

factors, external to the study or a desire by subjects to impress the investigator. As this

Was a feasibility study with a small sample size, it was not designed with adequate power

to detect significant improvements. This investigation was conducted in a group of self

Selected individuals who were highly motivated to learn about shortness of breath and

had the computer equipment to do so which could potentially limit the applicability of

these findings to the perhaps, less motivated, lower education, minority groups, or the

8°neral population of people with COPD who cannot or choose not to participate in

*arch. Only patients who were currently using a computer and the Internet were
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recruited since the time required to train new users would be too time intensive and

prohibitive for this study. According to the Pew Internet Life Project classification,”

most (70%) of our study subjects would be considered long-wired or veteran users

(3+years) with a smaller percentage of “newcomers”. Other studies that enrolled new

users have provided anywhere from six” to nine” hours of hands on computer and

Internet training. Several potential participants were excluded since our secured platform

was only compatible with PC systems.

Without a control group, we cannot be certain that changes in some of the health

outcomes are directly related to the iDSMP since a number of subjects were already

engaged in either F2F or online support groups prior to enrolling in the study. In

addition, subjects may have used resources of other websites concurrently, what some

have referred to as cross “pollenization”. The emphasis of the study was, however, to

increase subjects’ repertoire of online and offline resources for coping with dyspnea, thus

Such actions would not be unexpected. This limitation could easily be addressed in future

Studies with the inclusion of a control group that had access to similar web resources as

the intervention group.” Subjects may have also overestimated some outcomes. Data

Were collected using web-based self-report instruments that have not been tested in this

new medium. However, preliminary validations of these instruments were performed

and with the exception of the CRQ Dyspnea scale, they all met the minimum criteria for

reliability. The absence of physiological or “objective” outcomes could be considered

another limitation to the study. However, in approaching symptoms, particularly

dyspnea, physiological parameters such as spirometry is only modestly correlated with

*mptom severity” and are not necessarily changed with self-management education
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and training” or pulmonary rehabilitation.” Moving beyond reliance on self-reported

measures of exercise behavior to more objective indicators of adherence and exercise

performance should be considered in future studies.

Implications for Practice and Research

Although we were interested in examining the differential responses to this

Internet-based program between subjects who had previously participated in a F2F

program compared to those who had not, we were unable to fully address this aim. The

question remains as to whether this model of supportive self-management education can

be deployed independently or if the power of this medium will primarily serve as a useful

adjunct or complement to traditional F2F contact. Of importance is also determining the

incremental value of making such programs accessible to all patients regardless of their

participation in traditional programs. If Internet programs are indeed found to be

effective to some degree but as to not rival what can be achieved with conventional F2F

interventions, would these programs still have some value because they offer an

alternative to patients who would otherwise have no form of access? If programs such as

these are to be implemented, they ideally should be integrated within existing clinical

practice structures so that there is a seamless transition from F2F care to ongoing virtual

Support. Other questions might include determining which types of patients are most

likely to benefit from such programs. For instance, young women with breast cancer who

did not have private insurance, a proxy for socioeconomic status, had greater

improvements in functional well-being compared to those who had private insurance in

one study." Older adults may find the technology difficult due to cognitive changes

*Sociated with aging including slower speed of processing, decline in working memory,
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and attention span;" however, a recent report found that usage patterns in older patients

were not different from younger users." Future studies should consider screening

potential participants for cognitive and technical readiness, especially since hypoxemia is

common in patients with COPD and its adverse effects on cognitive function have been

documented.”

Our pilot work confirms the feasibility of conducting a research study of an

education and support intervention through the Internet with an older, chronically ill

sample and has identified some of the challenges and necessary modifications for future

iterations of the program. Although fewer people over 65 are going online, the cohort

behind them, the 50-64 year olds, for which programs like these are designed for, will

likely be the generation that takes advantage of all the Internet has to offer as they get

older. In addition, investigations into uses of the Internet for such purposes is not only

timely but necessary given the growing number of web savvy consumers who desire and

are increasingly demanding just in time services like those that are currently available in

other service sectors.
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Table 5.1. Internet-based Dyspnea Self-Management Program Topics

Weeks Facilitator Subject
l Nurse Mechanisms of dyspnea

Personal experiences with dyspnea
2 Nurse Reducing dyspnea through exercise

Exercise goal setting and monitoring
3 Nurse Scientist Desensitization of dyspnea

General self-management strategies for activities of daily living
4 Respiratory Breathing strategies and

Therapist Positioning to reduce dyspnea
5 Nurse Strategies to maintain exercise and overcoming barriers
6 Physician Medications to reduce dyspnea

General treatment plans for exacerbations
7 Nurse Interaction between dyspnea/COPD & psychological well-being

(Guest) Coping with emotions related to dyspnea
8 Nurse Online and community resources for dyspnea/COPD management

General problem solving
Action planning for acute exacerbations

9-12 Nurse Open chats
Reinforcement for continued exercise

Information/emotional support exchanges
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Table 5.2. Characteristics of Research Subjects at Baseline *

Variable n=16

Age (Range) 69.1+7.0 (55-82)
Female/Male 8/8

--

FEV1, Liters (% predicted) 0.940.4 (36%)
-

FEV1/FVC 9% 41.1+7.2

PEF (Liters/minute) 196+74.0
Co-morbidities

Arthritis 6(38%)
- -

Hypertension 8(50%) --
Other 8(50%)

-

Perceived Health Status

Very good 3(19%)
Good 5(31%)
Fair 6(38%)
Poor 2(13%)

Ethnicity
- -

African-American 1(6%) º

Caucasian 13(81%) º
Native American 1(6%)

--

Other 1(6%)
Education ºf

High school 4(25%) , ,
Some college 4(25%) Z
College or greater 8(50%) º

Employment
--

Currently employed 3(19%) -
Retired or disabled 13(81%)

Living Situation
With spouse 6(38%)

-

Alone 6(38%) n

Other 4(24%) -

Household Income 2 *
<15,000 7(44%) -"

16,000-49,000 4(25%) y

50,000-99,000 2(13%) º

100,000 + 3(19%) *

Support Groups *

Face to face 9(56%) _l
-

Online 4(25%)
Technology Use

Computer (yrs) 10.1+6.0 (1.3-20)
Internet/www (yrs) 5.5+3.0 (1.2-12)

--

Email (yrs) 5.3+2.8 (1.2-11.7)
- -

Bulletin/message boards (yrs) 0.4+1.5 (0-6.1) |
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Live chats (yrs)
Time on Internet/week (hrs)

Online Activities

Communicate with family/friends
Research health information

Research other topics
Read news & events

Play games
Research stocks/investments

Shopping

0.3+0.7 (0-2.0)
11.7+13.8 (0-56)

14(88%)
13(81%)
12(75%)
10(63%)
4(25%)
5(31%)
5(31%)

Mean + SD (Range); FEV1=Forced Expiratory Volume in 1
second; FVC-Forced Vital Capacity; PEF=Peak Expiratory Flow
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Table 5.3. Program Usage

Group 1 (n=7) Group 2 (n=9)

All Logins 34.1 + 13.4 45.7 HE 32.5
[239: 17-56] [411: 12-102)

Month 1 146 184

Month 2 80 136

Month 3 13 91

Login Days 23.7 ± 9.8 28.4 + 17.4
[166:14-43] [256: 7-61]

Chat Attendance 6.6 + 1.5 7.3 + 0.9

[4–8] [6-8]
Group Emails (N) 19 14
Individual Emails (S) 11.7 HE 8.7 8.3 + 4.2

[82: 1–29) [75: 1-14]
Individual Emails (N) 14.6 + 8.3 11.1 + 4.2

[102: 8-32) [100: 6-16]
Bulletin Board 2.1 + 1.9 6.7 + 8.4

Messages (S) [16: 0-5] [62: 0-23]
Bulletin Board 14 18

Messages (N)
Phone Calls (S) 0 2

Phone Calls (N) 4 8
Technical Support Calls 1 3

S= Subjects; N=Nurse; Mean + SD [Sum: Range]
Mann-Whitney U (all, p<0.05)

*
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Table 5.4. Pre and Post Intervention Scores for iDSMP

Variable Group 1 Group 2 Pooled ES
n=7 n=9 n=16

Chronic Respiratory Questionnaire (1 better)
Dyspnea (Pre) 15.0+3.1 14.4+5.4 0.86%

(Post) 19.1+4.6 18.1+5.8
Fatigue 15.1+4.0 17.9-E3. 1 0.06

17.4+6.7 15.7+3.9

Emotional Functioning 31.7+3.5 36.0+6.0 0.15
34.6+7.7 35.6+7.9

Mastery 19.0+5.4 21.2+4.5 0.34
22.9–4.3 21.2+5.5

Total 80.9–9.2 89.6+ 13.6 0.44

94.0+ 16.5 90.6+16.9

Global Dyspnea Distress (|better) 3.4+1.1 3.1+0.8 0.23
2.7+1.4 3.2+ 1.2

Global Dyspnea Impact () better) 3.1+1.4 3.4+0.9 0.23
2.6+ 1.1 3.4+1.0

Self-Efficacy for Managing Dyspnea (1 better) 4.6+3.6 5.4+2.1 0.94%
7.4+2.8 7.0+2.7

Social Support (1 better)
Offline Support 52.1+29.2 77.4+25.5 0.24

58.3+28.5 84.4+20.6

Online Support 46.4+32.1 27.8+29.3 0.32
32.8-i-38.9 54.2+30.4

Medical Outcomes Study, SF-36 (1 better)
Physical Functioning 35.0+36.0 23.9–22.7 0

33.6+17.7 25.0+17.0

Physical Role Functioning 25.0+35.4 22.2+34.1 0.54
53.6+39.3 36.1+43.5

General Health Perception 39.0+25.6 39.2+21.9 0.30
47.4+17.5 44.7+26.8

Exercise (1 better)
Endurance 67.1+67.3 95.1+78.3 0.27

96.6+79.8 111.7+104.3

Strengthening 32.9+40.7 32.8+66.3 –0.08
28.6+34.8 34.4+38.4

Paired t-test, *p-0.01; ES=Effect Size
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CHAPTER SIX * . .

Dissertation Summary º
Chronic obstructive pulmonary disease (COPD) is the second leading cause of

disability and fourth cause of death in the US. Dyspnea or shortness of breath (SOB) is

the most common symptom of patients with COPD (ATS, 1999). Despite optimal

medical and pharmacological therapy, most people with COPD continue to suffer from

chronic and progressive dyspnea and must be their own caregivers. Although pulmonary

rehabilitation programs have consistently been shown to improve symptoms, health

related quality of life, and exercise performance, most patients are not able to access

these programs. The dyspnea self-management program which is comprised of

education, training in strategies to reduce dyspnea, home based exercise, and regular

reinforcement has been proposed as a possible solution for providing ongoing self

management support to patients with COPD. The studies in this dissertation have , ■ º

addressed key issues surrounding the measurement of dyspnea as a primary outcome, the

influence of a key psychological variable on the improvements in dyspnea and associated

health outcomes, the impact of Internet-based interventions for various clinical

populations, and use of the Internet as a new medium to provide support for dyspnea self- l

management. º

Chapter Highlights tº .

*

Chapter 1

This chapter provided epidemiological data on the incidence and prevalence of

COPD and dyspnea which supports the need to develop creative solutions to providing

<Dngoing education and supportive interventions. Data on medical costs associated with

*
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chronic and acute care of COPD patients were also presented and were compared to data

from other chronic illnesses.

Chapter 2

Based on a secondary analysis of data from a face-to-face dyspnea self

management program, this first study established that there are three separate and distinct

factors representing ratings of dyspnea during laboratory exercise, clinical ratings of

dyspnea, and pulmonary function in patients with moderate to severe COPD. This has

important implications for future studies in that all three parameters should be included in

the routine evaluation of patients with COPD.

Chapter 3

Depression in patients with COPD has been shown to be associated with health

related quality of life, symptoms, and functional status, while less so with exercise

performance in a number of cross-sectional studies. The relative contribution of baseline

and change in depression to improvements in various health outcomes after a 12 month

dyspnea self-management program was explored. Controlling for age, gender, disease

severity, and treatment group assignment, greater reductions in depression over time was

more predictive of improvements in dyspnea and fatigue (srº–0.09 to 0.17, p-0.01),

laboratory exercise performance (srº–0.04, p=0.06 to 0.10, p<0.01), and self-reported

functioning (srº–0.04, p=0.07 to 0.19, p<0.01) compared to baseline depression (all

p-0.05). These results suggest that treatments that concurrently treat depression may

help to enhance changes in other health outcomes for patients with COPD.

s

.
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Chapter 4

The purpose of the first paper was to systematically review studies that have

evaluated the impact of professionally developed and facilitated Internet-based programs

for diverse clinical populations on health outcomes, resource utilization, and user

satisfaction and secondly, to discuss pertinent issues involved in conducting Internet

based intervention research. Although there were some reports of significant

improvements in various outcomes in certain clinical populations, generalizations on the

overall effectiveness of Internet-based supportive educational interventions are

premature. The second paper provided an overview of published studies that have

described or tested Internet-based resources and interventions aimed at supporting

recovery for the cardiac population. These applications were classified into three areas,

Single function online peer support groups, automated tailored patient education, and

professionally facilitated patient education and support programs. The paper addressed

key issues that must be overcome for successful integration of such interventions in

clinical practice. Given the increasing need to provide effective, timely, and efficient

patient-centered care, stronger evidence on the impact of eHealth applications on various

Outcomes at the individual and population levels must be available if broad deployment

of such applications are to take place.

Chapter 5

This study was conducted to determine the feasibility and preliminary

*tiveness of a nurse-facilitated and peer supported Internet-based dyspnea self

management program (iDSMP) for people with COPD. Most subjects (88%) reported

that the Program increased their access to information and resources for managing their
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dyspnea. There were significant improvements in dyspnea with activities of daily living

(p=0.005) and self-efficacy for managing the symptom (p=0.009) with smaller changes in

perception of available social support and endurance exercise (effect size:0.32 and 0.27,

respectively). The positive findings from this study suggested that additional

investigations of Internet-based interventions to promote self-management in patients

with COPD are warranted.

Directions for Future Research

Because this area of investigation has only emerged in recent years,

corresponding with the greater acceptance and popularity of the Internet as a vital

medium for communicating health information, many unanswered and incompletely

answered questions remain. The task ahead, however, continues to include critical

investigations into how these technological innovations can be transformed to positively

impact outcomes for patients and the health care system.

Since findings from the first study affirm the uniqueness of dyspnea

measurements obtained either from laboratory exercise testing or retrospective clinical

reports, future online studies evaluating the impact of various interventions on symptoms

such as dyspnea should not rely on online self-reports alone. A full assessment of health

*comes such as symptoms or functional capacity through traditional methods continues

to be necessary in order to establish the true impact of eHealth interventions. Similarly,

* novel and valid methods such as use of wireless devices or automated tracking and

monitoring systems need to be developed and tested to document long term behavioral

change such as exercise. The ability to derive ecological momentary assessments of not

only health behaviors but symptoms and other clinical parameters which replaces
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retrospective self-report will tremendously advance our knowledge of the natural history

of these important outcomes and consequently influence the timeliness of interventions.

The finding that reductions in depression significantly predicts long term

improvements in dyspnea, exercise performance, and self-reported physical and social

functioning affirms that increased attention be paid to concurrent treatment of depression

in order to achieve greater changes in health outcomes for patients with COPD. While

there are a number of other factors that can potentially influence health outcomes,

cognitive-behavioral interventions that have been established as successful treatments for

depression should be deployed through the Internet and integrated in conjunction with the

dyspnea self-management program. Internet studies that have measured depression as an

Outcome provided equivocal results although one uncontrolled study of patients with

breast cancer did show significant reductions in depressive symptoms (Lieberman et al.,

2003). Along this same line of inquiry are longitudinal investigations in the natural

processes of online peer support networks, especially with respect to the impact that

reciprocal support has on COPD patients' psychological well-being.

The new “empowered” health consumers who make up 38% of the population are

those who have incomes greater than $50,000/year, own a computer, and have at least

One year Of college education (Institute for the Future, 2003). This group is a major force

driving changes in our health care system as they are the ones demanding the same level

**onvenient and accessible health services that are offered in other service sectors.

However, a major challenge to conducting Internet based research when almost 40% of

the P9Pulation is offline for various reasons, some of their own choosing and others

beyond their control, severely restricts the sampling pool and thus generalizability.
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Patients who may have most to benefit from such programs are necessarily excluded

because they don’t have access, further exacerbating the inequality. Most investigators

are faced with fiscal constraints and are not able to provide both the equipment and

access while others have been able to do so but only for a limited time. A significant

question on the impact of merely providing these “resources” has not been or only

inadequately addressed in the published literature. The provision of access is also a

limited venture on the part of both the research project and patient with little explored

consequences, both negative and positive upon withdrawal. Within the past year, the

number of people going online may have reached a plateau due to equal number of users

going Online as those dropping-off. Thus projections in the late 1990’s that at least 90%

of the population will be wired by 2005 will likely not materialize. The greatest hurdle

yet is devising creative solutions to move towards digital inclusion. Approximately 24%

of the population are “truly disconnected” with no direct or indirect experience with the

Internet (Horrigan et al., 2003). Formal training in both health and electronic literacy for

broad segments of the population will be essential if greater strides are to be made in

achieving equality in health and health care. Like past clinical studies with older

chronically ill patients, great effort need to be paid to patient retention in Internet based

Studies.

One of the aims of the pilot study was to determine the differential impact that an

Internet-based program has on two different groups of COPD patients, those who had

Participated in a face-to-face program previously and a second “naïve” group. Greater

preference by the former group of patients for face-to-face interventions could suggest

*appointment due to high expectations or alternatively, the program may have not been

■
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fully optimized to meet patients’ needs. The question then becomes determining key

characteristics of patients who will maximize use of eHealth interventions. What types of

patients will benefit most and are appropriate for such interventions? For example, are

those who are most disadvantaged, e.g. patients who are disabled or homebound, stand to

benefit more from these programs since they would not have been able to access services

in any other way? How will online interventions be best integrated with existing face-to

face programs to provide a continuum of “stepped-up or down” self-management support

to patients? How will patients’ needs for self-management support be assessed over time

as their illness progress? For those who do participate in such programs, what are the

personal and program barriers to consistent use in the long term? How will health

providers be informed of the vast array of programs to refer their patients to with just a

click of the mouse and can be assured that they are fully involved and updated on their

patient’s progress? Which intervention components are essential and what is the optimal

dose? For instance, this could be determining if asynchronous communication via

bulletin boards or email alone is sufficient or would the addition of live chats increase the

impact of an intervention. Decision support tools are being refined to help patients,

especially those with cancer to decide on treatments that are most congruent with their

Preferences and values. Taking this a step further, imagine when the science of chronic

*Yºmptom management progress to a point where patients can input specific data

*garding a particular situation and immediately receive a list of ranked strategies for

managing their symptom at that instant. Should eHealth interventions continue

*mlessly or are “booster” programs more cost-effective? How will those consumers

who desire to not take an active part in their care fare in this new environment of patient

f
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empowerment? How will eHealth enrich the patient-health provider relationship?

Patients are now more than ever involved in their own care and have access to similar

medical resources that were traditionally only in the realm of professionals. Furthermore,

they have the time and desire to “mine” the vast amount of information available on the

Internet. Some may even have first knowledge on the latest development and treatments

for their illness before that same information even reaches their health provider. Will

health providers move beyond their insecurities to capitalize on what patients have to

offer and fully embracing these partnerships?

The addition of peer facilitators and caregivers/family members as additional

Sources of support in eHealth interventions beyond healthcare professionals should be

explored. Contributions by peers who serve as coping models in providing credible

empathic support and understanding to one another needs to be encouraged because the

theoretical and empirical evidence supports these interactions. Health providers may

consider virtual group visits to address similar patient issues. Family members have

tremendous influence on patient’s efforts at self-management as they can fully support

patients’ efforts or can easily and more often, inadvertently sabotage these efforts. What

are the hidden costs associated from both the health professional and family? Written

Communication is valuable for patients as they can refer back to written recommendations

* other times. However, the costs associated with email communication has not yet been

fully documented and needs to be, given that 90% of respondents in one survey wanted to

be able to communicate with their health provider via email and many are willing to pay

for it (Harris Poll, 2002). The move towards increased use of “intelligent agents” to mine

clinical data based on preset criteria coupled with automatic alerts will virtually eliminate
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the time that would have been used in manually combing through large data sets. The

overall cost impact of eHealth interventions have been reported but the potential for cost

shifting from face-to-face to virtual visits need to be examined closely.

Conclusions

Although fewer people over 65 are going online, the cohort behind them, the 50

64 year olds, for which Internet-based programs are designed for, will likely be the

generation that takes advantage of all the Internet has to offer as they get older. Given

the increasing need to provide effective, timely, and efficient patient-centered care to the

growing chronically ill population in the decades to come, stronger evidence on the

impact of eHealth applications on various outcomes at the individual and population

levels must be available if broad deployment of such applications are to take place.

Investigations into uses of the Internet to provide ongoing support for self-management is

not only timely but necessary given the growing number of web savvy consumers who

desire and are increasingly demanding just in time services like those that are currently

available in other service sectors.
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
CONSENT TO BE A RESEARCH SUBJECT

Internet Support for Dyspnea Self-Management

A. PURPOSE AND BACKGROUND

Huong Nguyen, RN, MS, a doctoral student from the Department of Physiological
Nursing, is conducting a study to learn more about using the Internet to deliver education
and support to help people with lung disease manage their shortness of breath. Dr.
Virginia Carrieri-Kohlman and Dr. Michael Stulbarg are supervising this study.

You are being asked to participate in this study because you have chronic obstructive lung
disease, shortness of breath with your daily activities, and have access to a computer and the
Internet.

B. PROCEDURES

There are two parts to this study. If you agree to be in this study, the following will happen:

Part 1: Screening and Evaluation

With the consent of your physician:

1. You will agree on a convenient time for a member of the research team to visit you in
your home to do the following:

a) Obtain your signed consent

b) Have you blow forcefully into a machine to measure the amount and flow of
air in your lungs before and after breathing a medication called Albuterol. This
medication is a bronchodilator and opens the air passages in most people.

c) Provide you with an alias and password to access the Secured website and

d) Provide you with a brief 20-30 minute orientation to using the website.

If a home visit cannot be done for any reason and you have information about your lung
function within the last year, you have the option to receive a modified orientation over
the telephone and the signed consent form can be mailed or faxed to us.

2. You will complete a series of questionnaires on the secured website about your
shortness of breath, what you do for it, the support that you receive as well as your
experience with using a computer and the Internet before you begin the program. You
will complete these questionnaires again at the conclusion of the study (3 months) and
Selected ones, 6 months later.

3. You can choose to remain anonymous by using your alias or you can use your name
as you feel comfortable. Other participants may not know who you are, however, your
identity will be known to the project staff.
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Part 2: What will happen during the study

1. Each week, you will be asked to participate in a 30 minute “live” discussion via a chat
room with 7-8 other individuals like yourself and a nurse about different strategies for
managing shortness of breath. These discussions are intended to help you learn about
how to manage your shortness of breath.

2. On Selected weeks, a guest health care professional who is an expert in a particular
topic will be available to participate during the live discussions.

3. You will be assisted in developing a regular exercise program that is appropriate to
your fitness level and your interests.

4. You can communicate with other participants through the chat room, bulletin board,
or email at any time. You can communicate with the nurse via the bulletin board, email,
or telephone. If you choose to use email, it is possible that any messages you send can be
intercepted and viewed by others. This is commonplace at this time for all messages sent
through email.

5. A nurse will check the bulletin board and answer questions posed here or via email
once a day. We cannot provide you medical advice throughout any aspect of the program.

6. You will be provided with an electronic hand held meter (Airwatch") to monitor your
lung function daily. You can submit these results through a telephone line and be able to
view this data on the website.

7. You will log onto the site at least three times a week, once for the weekly chat
discussion and two other times to post a question to the group, to respond to another
participant’s questions using the discussion board or email, read about different strategies
for managing shortness of breath, or enter data about your shortness of breath and
CXCICISC.

8. Aside from communicating with the nurse and fellow participants, there will be other
resources on the website to help you manage your shortness of breath

9. Your participation in the study will take a total of about 1.5 hours a week over the first
two months and half an hour or less per week for the last month. The website and resources
will still be available to you beyond the 3 months.

C. RISKS AND DISCOMFORTS

1. Some questions in the online questionnaires may make you feel uncomfortable, but
you are free to decline to answer any questions.

2. If you feel uncomfortable at any point during the “live” discussions in the chat room,
you are free to leave the discussion.

156



3. If spirometry needs to be done and you take albuterol, you may experience some side
effects such as increased heart rate, nervousness, and headache from this medication.
However, these symptoms are only temporary.

4. This program may have side effects that no one knows about yet. The researchers will let
you know if they learn anything that might make you change your mind about participating
in the study.

5. The website is hosted on a secured server, that is, a computer that is protected from
other outside persons from observing or tampering with the information you send across
the Internet. There is a possibility that “hackers” could intrude during the sessions,
although it is highly unlikely.

6. Participation in research may involve a loss of privacy. With the exception of email, all
other information exchanged during the study while you are logged onto the website is
protected with a level of security that is above the standard used by most other Internet sites.
Your research records will be handled as confidentially as is possible. However, because
we are working with a commercial company (iWetrikus) to develop this program, your data
is treated according to the iMetrikus Privacy and Security Policy (see below). Neither
UCSF nor iVMetrikus will use your name in any published reports. Only the research team
has your direct contact information so you can be assured that you will not be targeted for
any marketing from iMetrikus or its affiliates unless you request to be included. We will not
share any information about you to any other individuals not involved in the study.
iMetrikus Privacy And Security Policy – MediCompass.com

iMetrikus is committed to protecting the privacy of everyone who visits this site and
demonstrates its firm commitment to privacy through their Privacy and Security
Policy measures. The simple registration process assures the confidentiality of your
private information. We may ask for your email address and general demographic
information (e.g., zip code, gender, and birth date); however, we do not require
identifying information such as your real name, address, phone number, or social
security number within your online record.

IMETRIKUS WILL NEVER WILLFULLY SELL, TRADE, RENT, OR LOAN
IDENTIFIABLE PERSONAL INFORMATION TO ANY THIRD PARTY WITHOUT

FIRST RECEIVING YOUR PERMISSION, UNLESS LEGALLY REQUIRED TO DO
SO. WE DO PROVIDE AGGREGATED DATA TO OUR CLIENTS AND NOTHING IN
THE AGGREGATED DATA WILL IDENTIFY ANY INDIVIDUAL OR HIS/HER
MEDICOMPASS PROFILE.

7. If you are injured as a result of being in this study, treatment will be available. The costs
of such treatment may be covered by the University of California, depending on a number of
factors. The University does not normally provide any other form of compensation for
injury. For further information about this, you may call the office of the Committee on
Human Research at (415) 476-1814.

º
y

&

º
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D. BENEFITS

The potential benefit to you is that participation in the program may prove to be as
effective as other available programs, although this cannot be guaranteed

E. ALTERNATIVES

If you choose not to participate in this study, you could receive a list of community and
online resources that help people with chronic lung disease and shortness of breath.

F. COSTS

The education and support services will be free to you. You will not be charged for any of
the study procedures.

G. PAYMENT

In return for your time and effort, you will be paid a $25 Amazon gift certificate for your
participation in this study. If you do not complete the final evaluation part of the study, you
will receive a $10 Amazon gift certificate for your participation. This will be mailed to you
approximately one week after your participation in the study has ended.

H. QUESTIONS

This study has been explained to you by Ms. Nguyen and your questions were answered.
If you have any other questions about the study, you may call Ms. Nguyen at (415) 377
897.0/(714) 540-0751 or her dissertation advisor Dr. Virginia Carrieri-Kohlman at (415)
476-4131.

If you have any comments or concerns about participation in this study, you should first
talk with the researchers. If for some reason you do not wish to do this, you may contact
the Committee on Human Research, which is concerned with the protection of volunteers
in research projects. You may reach the committee office between 8:00 and 5:00,
Monday through Friday, by calling (415) 476-1814, or by writing: Committee on Human
Research, Box 0962, University of California, San Francisco/San Francisco, CA 94143
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I. CONSENT

You have been given copies of this consent form and the Experimental Subject's Bill of
Rights to keep.

PARTICIPATION IN RESEARCH IS VOLUNTARY. You have the right to decline to
participate or to withdraw at any point in this study without jeopardy to your medical
Care.

If you wish to participate, you should sign below.

Date Subject's Signature

Date Person Obtaining Consent

Approval Date: August 14, 2002
UCSF CHR Number: H353–21303-01

Expiration Date: August 14, 2003
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Demographics Questionnaire

1) Age: WearS

2) Gender:
1 Female

2 Male

3) Education:
Less than 9" grade (<9 years)
Junior high school (9 years)
Partial high school (10-11 years)
High School or trade school (12 years)
Partial college (13-15 years)
College or university graduate (16 years)
Graduate professional training (> 16 years)

4) With whom do you presently live with?
Live alone

Spouse
Parent

Family member other than a spouse or parent
Friend (unrelated person)
Other: (Describe)

:
5) Ethnicity:

African American
Asian

Caucasian

Hispanic
Native American
Other

:
6) Annual Household Income:

Less than $10,000
$10,000 to $14,999
$15,000 to $24,999
$25,000 to $34,999
$35,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 or more

7) What is your current occupational status?
1 Employed, current occupation:
2 No longer employed/Disability/Retired. Past occupation:

1
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8) Are you currently participating in any face to face support groups such as Better >
Breathers?

_No Yes

9) Are you currently participating in any online support groups?
_No Yes

-- -

If yes, which ones?

10) The following questions ask about your experience with using a computer and the
Internet:

Number

of Months

How long have you used a computer?
How long have you used the internet and the world
wide web'2

How long have you used email?
How long have you used bulletin boards?

- -

How long have you used “live” chats? º

11) In a typical week, how much time do you spend using the computer to email, chat or
browse the internet? hours

12) What do you currently use the internet for? Check all that applies * /

To stay in touch with friends and relatives
To stay current with news and events ---,

Access chat rooms and discussions
-

Play games
Research or check stocks and investments
Research health information

Research various other topics
*

Other - -º

13) To what extent do you think the program will assist you in managing your shortness
of breath?
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Chronic Respiratory Questionnaire

We would like you to think of ways in which your shortness of breath limits your life.
We are particularly interested in activities which you still do, but which are limited by
your shortness of breath.

Listed below are some activities which can make people with lung problems feel short of
breath.

If you have felt short of breath doing any of the activities listed below during the last 2
weeks then please tick each relevant activity. If you have not done the activity during the
last 2 weeks or it does not make you short of breath then leave it blank.

The Activities Are:

D 1. Being angry or upset D 14. Playing sports
D 2. Having a bath or shower D 15. Reaching over your head
D 3. Bending D 16. Running, such as for a bus
D 4. Carrying, such as carrying groceries D 17. Shopping
[] 5. Dressing D 18. While trying to sleep
D 6. Eating C 19. Talking
[] 7. Going for a walk D 20. Vacuuming
D 8. Doing your housework [] 21. Walking around your own home
[] 9. Hurrying D 22. Walking uphill
D 10. Making your bed D 23. Walking upstairs
[] 11. Mopping or scrubbing the floor D 24. Walking with others on level ground
[] 12. Moving furniture D 25. Preparing meals
[] 13. Playing with children or grandchildren

Please list any other activities that you have done during the last two weeks which have
made a feel short of breath. These should be activities which you do frequently and
which are important in your day-to-day life.
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We would now like you to identify the most important activities in which you have
been limited by your shortness of breath in the last two weeks.

Using the list you have made on the previous page, write down the five most important
activities that have made to short of breath on the lines below. We would then like key to
tell us how short of breath you have been while performing each activity by ticking the
box which best describes how you feel.

HOW SHORT OF BREATH HAVE YOU BEEN DURING THE LAST TWO WEEKS
WHILE PERFORMING THESE ACTIVITIES'?

Extremely Very Quite Moderate Some A little Not at all
short of short of short of shortness shortness shortness short of

breath breath breath of breath of breath of breath breath

1 [] [] D [] [] [] D
2 [] D D [] D D D
3 [] D [] D D [] D
4 D D [] D D D D
5 D D D D D D []

6. In general, how much of the time during the last 2 weeks have you felt frustrated
or inpatient?
Please indicate how often during the last 2 weeks you have felt frustrated or impatient by ticking one of the
following options from the list below.

All of the time

Most of the time

A good bit of the time
Some of the time
A little of the time

Hardly any of the time
None of the time

7. How often during the past 2 weeks did you have a feeling of fear or panic when
you had difficulty getting your breath?
Please indicate how often you had a feeling of fear or panic when you had difficulty getting your breath by
ticking one the following options from the list below.

All of the time

Most of the time

A good bit of the time
Some of the time

A little of the time

Hardly any of the time
None of the time
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8. What about fatigue? How tired have you felt over the last 2 weeks?
Please indicate how tired you have felt over the last 2 weeks by ticking one of the following options from
the list below

Extremely tired
Very tired
Quite a bit of tiredness
Moderately tired
Somewhat tired
A little tired

Not at all tired

9. How often during the last 2 weeks have you felt embarrassed by your coughing
or heavy breathing?
Please indicate how much of the time you felt embarrassed by your coughing or heavy breathing by ticking
one of the following options of the list below

All of the time
Most of the time

A good bit of the time
Some of the time

A little of the time

Hardly any of the time
None of the time

10. In the last 2 weeks, how much of the time did you feel very confident and sure
that you could deal with your illness?
Please indicate how much of the time you felt very confident and sure that you could deal with your illness
by ticking one of the following options from list below

None of the time

A little of the time

Some of the time

A good bit of the time
Most of the time

Almost all of the time
All of the time

11. How much energy have you had in the last 2 weeks?
Please indicate how much energy you have had by ticking one of the following options from the list below.

No energy at all
A little energy
Some energy
Moderately energetic
Quite a bit of energy
Very energetic
Full of energy
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12. In general, how much of the time did you feel upset, worried, or depressed
during the past 2 weeks?
Please indicate the how much of the time you felt upset, worried or depressed during the past 2 weeks by
ticking one of the following options from the list below.

All of the time
Most of the time

A good bit of the time
Some of the time
A little of the time

Hardly any of the time
None of the time

13. How often during the last 2 weeks did you feel you had complete control of your
breathing problems?
Please indicate how often you felt you had complete control of your breathing problems by tick one of the
following options from the list below.

None of the time
A little of the time
Some of the time

A good bit of the time
Most of the time
Almost all of the time
All of the time

14. How much of the time during the last 2 weeks did you feel relaxed and free of
tension?

Please indicate how much of the time you felt relaxed and free of tension by ticking one of the following
options from the list below.

None of the time
A little of the time

Some of the time

A good bit of the time
Most of the time
Almost all of the time

All of the time
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15. How often during the last 2 weeks have you felt low in energy? s
Please indicate how often during the last 2 weeks you have felt low in energy by ticking one of the

-

following options from the list below.

All of the time
Most of the time

A good bit of the time
Some of the time
A little of the time

Hardly any of the time
None of the time

16. In general, how often during the last 2 weeks have you felt discouraged or down
in the dumps?
Please indicate how often during the last 2 weeks you have felt discouraged or down in the dumps by
ticking one of the following options from the list below.

All of the time

Most of the time

A good bit of the time
Some of the time
A little of the time

Hardly any of the time
None of the time

-

{

17. How often during the last 2 weeks have you felt worn out or sluggish? , ,
Please indicate how much of the time you felt worn out or sluggish by ticking one of the following options º
from the list below. | --

All of the time
Most of the time

A good bit of the time
Some of the time

A little of the time

Hardly any of the time
None of the time
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18. How happy, satisfied, or pleased have you been with your personal life during
the last 2 weeks?

Please indicate how happy, satisfied or pleased you have been by ticking one of the following options from
the list below.

Very dissatisfied, unhappy most of the time
Generally dissatisfied, unhappy
Somewhat dissatisfied, unhappy
Generally satisfied, pleased
Happy most of the time
Very happy most of the time
Extremely happy, could not have been more
satisfied or pleased

:
[]

19. How often during the last 2 weeks did you feel upset or scared when you had
difficulty getting your breath?
Please indicate how often during the past 2 weeks you felt upset or scared when you had difficulty getting
your breath by ticking on of the following options from the list below.

All of the time
Most of the time

A good bit of the time
Some of the time

A little of the time

Hardly any of the time
None of the time

20. In general how often during the last 2 weeks have you felt restless, tense, or
uptight?
Please indicate how often you have felt restless, tense or uptight by ticking one of the following options
from the list below.

All of the time
Most of the time

A good bit of the time
Some of the time

A little of the time

Hardly any of the time
None of the time

Thank you very much for taking the time to complete this questionnaire.
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1) How much shortness of breath have you had during the past 4 weeks?

None

Very mild
Mild

Moderate

Severe

Very severe

Shortness of Breath Profile

2) During the past 4 weeks, how much did shortness of breath interfere with your
normal work (including both work outside the home and housework)?

Not at all

A little bit

Moderately
Quite a bit
Extremely

:
3) During the past 4 weeks, how much have you been troubled by shortness of

breath when doing your normal daily activities?

Not at all

A little bit

Moderately
Quite a bit
Extremely

:
4) How confident are you that you can keep your shortness of breath from interfering
with what you want to do?

0

Not at all

Confident

1 2 3 4 5 6 10

Totally
Confident
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Exercise
-

What types of physical exercise have you done for a typical week over the last 4 weeks? ---,
Please indicate how often and how long you do these activities. If you don’t do a * . .
particular activity, leave it blank.

- - -

1) Walking during normal activities
How many times in a week?

How many minutes each time?

2) Walk for exercise (including treadmill)
How many times in a week?

How many minutes each time? f

3) Biking (stationary & outdoor)
How many times in a week? :: * :

º ■

How many minutes each time?

4) Swimming (including water exercises)
- - ~ *

How many times in a week?

How many minutes each time?
- *

5) Lifting weights (arms & legs) f

How many times in a week?

How many minutes each time?

-

º
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6) Stretching
How many times in a week?

How many minutes each time?

7) Yoga
How many times in a week?

How many minutes each time?

8) Tai Chi
How many times in a week?

How many minutes each time?

9) Other
Please specify

How many times in a week?

How many minutes each time?

–

º
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SF-36 Health Survey

This survey asks for your views about your health. Answer each question by selecting
the best possible answer. If you are unsure, please give the best answer you can.

1. In general, would you say your health is: (circle one number)
Excellent.................. 1

Very good................. 2
Good....................... 3

Fair......................... 4

Poor........................ 5

2. Compared to one year ago, how would you rate your health in
general now? (circle one number)

Much better now that one year ago ............... 1
Somewhat better now than one year ago .........
About the same ....................................... 3

Somewhat worse than one year ago ............... 4
Much worse than one year ago ..................... 5

3. The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

(Circle one number on each line)
Yes, Yes, No, Not

Limited Limited Limited
A Lot A Little At All

a. Vigorous activities, such as running, lifting
heavy objects, participating in strenuous Sports 1 2 3

b. Moderate activities, such as moving a table,
pushing a vacuum cleaner, boldly, or playing golf

c. Lifting or carrying groceries

d. Climbing several flights of stairs

e. Climbing one flight of stairs

f. Bending, kneeling, Stooping

1g. Walking more than a mile

h. Walking several blocks

i. Walking one block

j. Bathing or dressing yourself
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4. During the past four weeks, have you had any of the following problems with your
work or other regular daily activities as a result of your physical health?

(Circle one number on each line)
Yes No

a. Cut down the amount of time be spent on work or other activities 1 2

b. Accomplished less than you would like 1 2

c. Were limited in the kind of work or other activities 1 2

d. Had difficulty performing the work or other activities (for 1 2
example, it took extra effort)

5. How TRUE or FALSE is each of the following statements for you?

Definitely Mostly Don't Mostly Definitely
True True Know False False

a. I seem to get sick a little 1 2 3 4 5
easier than other people..........

b. I am as healthy as anybody I 1 2 3 4 5
know...............................

c. I expect my health to get 1 2 3 4 5
WOTSC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

d. My health is excellent........ 1 2 3 4 5

* Only 3 subscales of the SF-36 were included in the dissertation
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Medical Outcomes Study Social Support Survey

The following are some questions about the support that is available to you.

1. About how many close friends and close relatives do you have (people you feel at
-

ease with and can talk to about what is on your mind)? * . .

Write in number of close friends and
close relatives:

People sometimes look to others for assistance, or other types of support. How often is
each of the following kinds of support available to you if you need it? Please answer for
both the support you receive offline and online.

None A Little Some Most All

of the of the of the of the of the
Time Time Time Time Time

(Circle One Number On Each Line) -
2. Someone you can count on to listen to -

you when you need to talk (or write) *- º
Offline 1 2 3 4 5

---

Online 1 2 3 4 5

3. Someone to give you good advice about * * *

a crisis......................….

Offline 1 2 3 4 5 # / .

Online 1 2 3 4 5 * *

4. Someone to give you information to
help you understand a situation............... º

Offline 1 2 3 4 5 º
Online 1 2 3 4 5

5. Someone to confide in or talk to (or
º

write to) about yourself or your problems.
Offline 1 2 3 4 5

Online 1 2 3 4 5

6. Someone whose advice you really
Want. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...

Offline 1 2 3 4 5 º

Online 1 2 3 4 5 º

7. Someone to share your most private
-

worries and fears with.......................... ...i
Offline 1 2 3 4 5

Online 1 2 3 4 5

.

■
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8. Someone to turn to for suggestions
about how to deal with a personal problem

Offline
Online

9. Someone who understands your
problems

Offline
Online

None

of the
Time

A Little

of the

Time

2

Some

of the
Time

Most

of the
Time

4

4

All

of the
Time
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Perception of Support

Please indicate the extent to which you agree with each of the following statements:

Strongly Agree Neutral Disagree Strongly
agree disagree

1. Other participants in the study assisted
me in making better decisions related to
managing my shortness of breath............ 1 2 3 4 5
2. Health professionals in the study assisted
me in making better decisions related to
managing my shortness of breath.............. l 2 3 4 5

3. I received the support I needed from other
participants in the study to start an exercise
program. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5
4. I received the support I needed from
health professionals in the study to start an
exercise program................................. l 2 3 4 5

5. I received the support I needed from other
participants in the study to continue my
exercise program................................. l 2 3 4 5
6. I received the support I needed from
health professionals in the Study to continue
my exercise program............................. | 2 3 4 5

7. I was able to provide support to other
participants in the study to help them
manage their shortness of breath................ l 2 3 4 5

8. How much has the program increased your access to information about managing
your shortness of breath or COPD?

Extremely 1
Very 2
Quite 3
Somewhat 4

A little 5

Not at all 6

9. Overall, are you satisfied with the amount of support you are receiving from this
program to help you manage your shortness of breath?

Completely satisfied 1
Very satisfied 2
Somewhat satisfied 3

Somewhat dissatisfied 4

Very dissatisfied 5
Completely dissatisfied 6
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How You Used the Website

1) On average, how many minutes did it take for you to enter data about your shortness
of breath?

Minutes

2) On average, how many minutes did it take for you to enter data about your exercise?
Minutes

3) Would you like to be able to monitor and record anything else that might assist you in
managing your shortness of breath or COPD better?

4) How often did you have technical problems with logging onto the website during the
3 months?

Never

Once or twice

A few times

Fairly often
Very often

:
What were some of these problems?

5) Did you experience any symptoms of computer use since the start of the study, e.g.
stiff neck, tired eyes etc., which may have made it hard to participate?

No
_Yes

If “Yes”, please give us some detail of problems you may have had:

6) Where else have you found helpful information (on or off the Internet) about
shortness of breath or COPD that you would recommend? Please list these resources
so we can share them with the other participants.

7) Did you feel comfortable corresponding one on one with other participants in the
program?

No
_Yes
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If “No”, please let us know what would have made it easier for you:
-

If “Yes”, what facilitated this? Do you plan to continue your correspondence?

8) There may have been times when you didn’t feel a need to post questions or * .

comments to the group. Did you find that other participants’ questions and
comments were helpful to you during these times?

Extremely helpful 1

Very helpful 2
Quite helpful 3
Somewhat helpful 4
A little helpful 5

Not at all helpful 6

178



Satisfaction Survey

The following questions ask about your satisfaction with participating in the program. Please
choose an answer that best describes your evaluation of the program. We encourage you to type
your comments in the designated areas. These comments will be valuable in helping us improve
the program.

1) How much did each of the following features of the program help to increase your confidence
in your ability to manage shortness of breath?

Extremely Very Quite Somewhat A little Not at all

a. Weekly chats............... | 2 3 4 5 6

b. Readings from “Manual” l 2 3 4 5 6

c. Readings from other
websites........................ l 2 3 4 5 6

d. Postings from bulletin
board........................... l 2 3 4 5 6

e. Emails from other

participants..................... l 2 3 4 5 6

f. Emails from health

professionals.................. l 2 3 4 5 6

2) How helpful was it for you to monitor:

Extremely Very Quite Somewhat A little Not at all

a. Your shortness of breath l 2 3 4 5 6

b. How bothered you were
with your SOB............ l 2 3 4 5 6

c. Your confidence in your
ability to manage SOB...... l 2 3 4 5 6

d. Your lung function with
the AirWatch device......... 1 2 3 4 5 6

- 1

■

|-
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3) How helpful were the graphical displays of:

Extremely

a. Your shortness of breath 1

b. How bothered you were
with your SOB............ 1

c. Your confidence in your
ability to manage SOB...... 1

d. Your lung function with
the AirWatch device......... l

4) How helpful was it for you to:

Extremely

a. Set weekly exercise goals l

b. Enter data about your
exercise........................ |

c. View a graphical display
of how much you have |
exercised......................

Very Quite

2 3

2 3

2 3

2 3

Very Quite

2 3

2 3

2 3

5) How easy was it for you to navigate the website?

Somewhat easy
A little easy
Not at all easy 6

Extremely easy l
Very easy 2
Quite easy 3

4

5

Please comment:

Somewhat

4

Somewhat

4

A little

5

5

A little

5

6) Did the program meet your expectations?
_Yes

No

Please comment:

Not at all

6 º

Not at all

6

º
■
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7) Please indicate your level of agreement with the following statement: “I would prefer to
participate in a face to face program rather than using the Internet” 1 * *

Strong agree l º
Agree 2 .
Neutral 3 * * * *

Disagree 4 { * . .
Strongly disagree 5

- -

Please comment: -- . .

8) Would you recommend this program to someone else who has shortness of breath?
_Yes
_No

Please comment as to why or why not:

9) Overall, how satisfied are you with this program?

Completely satisfied | º s'
Very satisfied 2 s: ".
Somewhat satisfied 3 * –

Somewhat dissatisfied 4 |-
*

Very dissatisfied 5 v

Completely dissatisfied 6
-

º
/... . . . .

Please comment: ~,
! --

A■

--

-* f ,” s

|

-
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