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ABSTRACT

The world-wide-web has become a popular medium for health-related
information exchange. New tools in Web 2.0 allow dynamic, disease-specific
discussions. The impact on self-care and healthcare-related decisions merit
academic focus and recognition. Our goal of this thesis is to assess the extent to
which online social media are useful as information diffusion and knowledge
exchange media, as guided by Asthma and COPD Action Plan
recommendations. In this work, text data collected from online discussion
forums were mined using syntax classification components of Symptoms and
Actions. Coded text data were mapped to SNOMED-CT, UMLS, and
Consumer Health Vocabulary to match clinical data terminology standards
specified by the action plan. Those mapped data were converted into meta-
matrix data for online group social networks and statistical analysis. The data
analyses supported the hypothesis that unguided social media information
exchange is congruent with two out of eight symptoms and actions. Results

lead to the conclusion that health professional mediation is recommended
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CHAPTER 1 INTRODUCTION

1.1 GENERAL OVERVIEW

The World Wide Web (Web 1.0) is becoming an increasingly common source of
health information for patients and healthcare providers. One revolutionary aspect of this
emerging technology is how healthcare information exchange helps patients take charge
of their own health. Furthermore, with the emergence of Web 2.0 and the proliferation of
its applications (e.g., online social groups), knowledge transfer and exchange are
becoming virtually effortless, with considerable benefits accruing to patients, health care
professionals, and even to biomedical researchers.

In addition to being a heavy burden on healthcare systems, respiratory medical
conditions can be life-long afflictions that require adjustments at emotional, physical,
professional, and social levels [1]. Canada ranks high in the list of the world’s countries
with a marked prevalence of Asthma and Chronic Obstructive Pulmonary Disease
(COPD) [1]. Symptom control is one of the challenges in managing such cases. Along
with emphasizing individualized care plans, Web 2.0 applications such as wikis, blogs,
and podcasts are forms of social networking, peer learning, and information exchange
tools that support patients’ disease management [2]. Unlike Web 1.0 (the original
Internet) and its application (the World Wide Web, which supports “read only” for online
information), Web 2.0 provides more interactive functions for users and thus enables

their input [2].



This study involved a patient-directed initiative of personal health information
sharing and exchange among Asthma and COPD patients in two different websites. .
Asthma/COPD patients interacted in these social networking media and discussion
boards, asking questions and sharing opinions. The professional guideline document
known as the Action Plan (AP) was used to explore the extent to which the pertinent
health information exchanges are congruent with clinical recommendations. Health

informatics and statistical methods are also be used in this research.
1.2 Background and Purpose

Disease conditions affecting the Respiratory System, such as Asthma and COPD,
are a considerable burden to individual patients, communities, and healthcare governance
sectors. Asthma is a chronic inflammatory respiratory condition characterised by airway
hyper-responsiveness, which often leads to chest tightness and breathlessness. Treatment
objectives of Asthma include controlling its symptoms and maintaining the individual’s
normal activities [3]. Because the severity and frequency of symptoms vary among
patients, individualised disease management plans such as the AP could prove effective
[4].

COPD is also of an area of interest in our research. This disease condition is
manifested by progressive airflow reduction. Both COPD and Asthma have a significant
impact on individuals’ productivity and quality of life [1, 5].

Literature suggests that individualised APs have proven to empower patients’
self-management and are seen to have better health outcomes when used appropriately
[4]. As effective symptom control in COPD is considered a primary treatment objective

[5], following an AP recommended by a General Practitioner has been shown to slow the



worsening of diseases with a progressive nature [5]. There are several patient-
empowering tools for self-management. Our primary goal in this research is to explore
Web 2.0 social media applications for health-related information exchange.

This thesis research involves an exploration of social networking and peer
interaction as a form or a medium of patients’ knowledge gain. The goal was to evaluate
this social interaction against clinical recommendations. Through these social media,
patients could transfer and share their disease experience and knowledge with peers. In
particular, I tested whether patients with Asthma/COPD gained knowledge on symptom
control and effective self-management of these conditions, as specified in the AP (see
Appendixes A and B).

For Asthma/COPD, an AP comprises written instructions within a specific
context to guide patients when their symptoms become exacerbated or their condition
deteriorates. The use of an AP supports and encourages self-management and
individualized patient care [4, 5]. Well-explained APs for Asthma patients have been
found to improve their disease conditions’ and health outcomes [4]. It is noted in the
literature that adhering to an AP for patients with COPD had positive effects on self-care
and control of exacerbations [5].

Furthermore, patient education has been studied for Asthmatic and COPD patients
as a source of empowerment, independence from health care providers, and enhancement
of patients’ quality of life [6]. Since Asthma is a chronic condition that affects
individuals’ daily lives, the psychological aspect would also have an influence on their

clinical wellness measures and outcomes. Asthmatic patients who followed an AP



experienced physical and psychological health benefits due to their ability to
communicate and express their health-related issues [7].

At present, the implementation of an AP appears problematic. The process
involves the following: upon hospital discharge, respiratory specialists instruct patients to
take their AP to their family doctors for implementation. However, this step is not being
fully implemented. In response, the respiratory specialists at Queen Elizabeth II Health
Science Centre indicated an interest in testing other means of implementation. This thesis
research follows one such option — the use of social media to provide AP instructions to
patients.

As we become better adapted to our technologically advanced world, clinicians
feel more comfortable advising patients to use Web 2.0 applications as a source of health-
related information [8, 9]. Social networking is a core element of these applications. The
use of these tools is advancing and proliferating among the general public; including
among patients [2]. Social networking opens potential new professional communication
channels that could improve clinical outcomes and help reduce health care costs. Unlike
face-to-face communications, online discussions could overcome time and space
constraints [8], and the numbers of users is expected to increase significantly in the future
[10]. Any member of an online community could be a source of information for others
requesting non-professional opinion [11].

Online social media tools and applications have already been used to empower
patients with information for individualized self-care [12]. One example is
“copdcanada.ca”, where a link to an AP is already part of the resources on this site.

Although positive outcomes are yet to be proven, it will be difficult to research and study



their direct impact on individual health without adopting further technological
advancements.

Social network assessments and analyses have been deployed in several areas to
measure and evaluate healthcare practices and interventions [13] or to assist in designing
programs to adopt and promote new intervention [14, 15]. One dimension of this thesis
work involves APs for Asthma and COPD, where our exploratory network analysis of the
online discussion groups was assessed.

Online communities and social groups can be considered a source for future
directions in the development and use of social capital. This could govern health
promotion for patients with chronic conditions [16]. Considering the ecosystem of health
care organizations and public health systems, and with current information systems
advancements such as Electronic Health Records (EHR), the integration of social
networking tools is recommended [17], either to meet community expectations or to
reduce costs.

Social networking is considered a co-application in Medicine 2.0 and Web 2.0 as
a form of mutual relationship that enables and encourages communication [18]. By using
this technology, people with similar conditions share information and support through
effortless and accessible modes of communication. Several online communities are being
created, based on their interest in a particular kind of disease. An example is cancer
patient groups [19]. Social networking is becoming particularly popular among the
younger generations and with those with higher technical skills [20].

Although online disease-specific communities are becoming prevalent, there is a

paucity of research that examines their effectiveness. Also, the methods that study these



interactions are not yet well defined and can often be challenging [21]. In order to bridge
the gap in knowledge, this thesis work includes data processing, as well as analytical
frameworks and applications, with reference to Asthma and COPD online community
discussions. Existing interactive websites for Asthma and COPD communities were
analysed. Two websites for Asthma and COPD community networks were designed for
the purpose of this thesis. Our aim was to assess whether patients’ discussions are
congruent with AP recommendations.

The use of an AP is the patient’s responsibility: he/she obtains it from a
respiratory clinician and communicates it to a family physician. In this study, an Internet
discussion forum was created to understand the barriers and incentives of using an AP.
This study also explores several possibilities of utilizing the Internet to increase
awareness among Asthma and COPD patients about AP use.

This work is designed as a pilot study. It can be used for future research directions
pertaining to analysing online social networking issues related to this category of

patients.
1.3 Research Goals and Significance

This thesis is composed of several components: online social networking among
Asthma and COPD patients and their care givers; the extent of the usability and
usefulness of this medium to share knowledge; and the influence of online social
networking on self-management and adherence to the AP. With the known benefits of
using an AP for individuals with chronic respiratory conditions [4, 5], Web 2.0 social
media applications could be adopted among targeted online communities as a promoting

component in the contemporary technology era [11]. Users’ engagement on Web 2.0



applications is a novel advantage. Also, online community forums for social interaction,
networking and sharing health-related information among friends and family is
recognised as the second source of health information after health professionals [11].
Our primary objective was to assess the extent to which online social networking is
useful in knowledge exchange among Asthma/COPD patients and care givers. Text
communicated to each group (i.e., groups of either Asthma or COPD patients) were our
web-based platform to connect participants and have them share their posts. The text
extracted from views, comments, questions, and/or any type of posts on an online
discussion board were classified with respect to clinical data standards and terminology.
Social network analysis was performed on existing online community discussion
forums. This was aimed at exploring the influence of social media on Asthma/COPD
knowledge, self-management, and adherence to the AP. The research question was: Is
online social media a viable option for knowledge exchange, self-management, and

adherence in general and to an Action Plan in particular?
1.4 Terminology

Because this work incorporates clinical and technical perspectives, a few terms
require explanation. The Action Plan (AP) is a set of recommendations, given by a
clinician, for a patient to follow when their condition deteriorates and symptoms
exacerbate. It is tailored and individualized based on the patient’s disease severity and
medications [4]. The AP format used in our work is based on the Canadian Respiratory
Guidelines. An individualized AP is provided to patients by healthcare professionals at

the Nova Scotia Capital District Health Authority (Appendixes A and B).



Web 2.0 is also called the “Social Web” due to its applications that allow for more
user involvement [2]. It is more flexible than the original World Wide Web and permits
more collaborative activities among users and their social networks than what was
available earlier. Medicine 2.0 is a reflection of Web 2.0 applications in healthcare and
the personal health context. [18].

A social network is a mapping process of individuals and concepts that are somehow
connected. Social network analysis is the analytical examination of those social
connections among members of the network and their interactions with each other, with

respect to several quantitative measures [23].
1.5 Structure

Following the introduction section, the next chapter includes: a literature review on
Asthma/COPD patients’ AP use; online social media (social networks) of health-related
topics with respect to knowledge exchange; and social networks analyses. In the methods
chapter, there are descriptions of the data collection process used, including: methods of
social media site review; data collection, processing and management; social network
analyses; and statistical analyses. Results of data processing, information management,
and analyses are included in the results chapter, followed by a brief chapter on

conclusions.



CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

This chapter starts with a literature review of AP and its benefits for Asthma and
COPD patients. The literature is critically reviewed to understand whether Web 2.0 tools,
with their increasing popularity and applications among users, can be used as a medium
and platform for health-related information exchange. We also investigate whether AP
use and awareness for this targeted population could be promoted through social
marketing tools in Web 2.0.

In the section entitled Consumer Health Vocabulary, [social media on Web 2.0 as]
an approach to enable communication of health-related information in comprehensible
format to patients as health consumers is presented and reviewed. In this literature

review, particular attention was paid to health informatics and related journals.

2.2 Clinical Domain

Asthma and Chronic Obstructive Pulmonary Disease (COPD) are medical
conditions affecting the respiratory system. These conditions are clinically well-defined
[1, 3] and their aetiology and symptoms are intimately known to healthcare professionals
and patients. However, individuals with Asthma and COPD often have substantially
higher mortality and morbidity rates than the general population [1, 3]. In fact, resource
utilization linked to care and services for COPD patients is soaring in healthcare facilities
in Canada. COPD was found to be one of the most common reasons for hospital
admissions [3]. For Asthma, there has been a 50% global increase in diagnosed cases

every decade [1].



These conditions (COPD and Asthma) can impact the emotional and physical states
of individuals and can result in social and professional restraints. Symptom control is

central to treatment plans to mitigate these impacts.

In view of the presence of untreated and/or uncontrolled cases of Asthma, a global
initiative suggests several objectives primarily directed toward more patient engagement
[1]. Use of an AP, giving a patient individualized strategies through an AP to manage
symptoms and condition exacerbation, emphasizes patient engagement through a
formalized process [1].

In the literature, an AP is characterized by a set of recommendations and
suggestions prescribed for patients to follow in cases where symptoms worsen or
deteriorate [4]. Its recommendations can be broadly classified into two components as
symptoms and actions. Symptoms include breathing patterns and cough characteristics.
Actions constitute medications dosage change (with instructions on when and how to
increase them) and some breathing techniques and instructions, aimed at controlling
symptoms to decrease exacerbation. Asthmatic patients have been shown to have better
health outcomes if they properly use their AP. Similarly, COPD patients’ AP use has
been linked to the successful management of acute exacerbation and reduced
hospitalization rates [5]. In addition, the literature provides evidence for higher instances
of exacerbations and use of treatments among AP non-users compared to users: AP users
had accelerated recovery periods [24, 25].

An AP was formatted and prepared based on evidence-based clinical guidelines
[26]. Results of use of this AP among patients, which were lower than expected, were

tracked, and have endured, the recommendation-to-actual clinical practice gap [26]. AP

10



utilization at the point of care was carried out through collaborative efforts of healthcare
providers and patients, the gap in detainment of use and adaptation by patients is noted to
be extensive and persistent in. Scholars assessed factors associated with this phenomenon
for an Asthma AP and looked at patient and health professional perspectives [26].
Communication was identified as one of the main factors that hindered AP use and
uptake. Patient knowledge and experience of the disease were communicated differently
among themselves than among clinicians. Moreover, from a patient perspective, Asthma
terminologies used in the AP were considered ambiguous when individuals described the
condition. Consequently, the AP was found to be under-used because it was incompletely
understood by patients [26].

It is timely to find out dimensions that would support and enhance patient
understanding using technological advancements, since traditional knowledge acquisition
patterns are not apt or suitable for current and future generations [27]. One particular
means of knowledge acquisition is through social connections. This is highly relevant to
the health context and individualized clinical conditions via social media connections.
However, it could also be attained, facilitated and enabled through different Web 2.0
tools (e.g., online social communities), where knowledge and experiences are
interchangeably shared. A literature review of this type of information gain, and its link

to knowledge and patient understanding, will be presented in the following section.

2.3 Literature Review on Information Sharing and Exchange via
Online Social Communities and Web 2.0 Tools

In our web-savvy age, individuals interact with online information in reshaped

and changed means, from the first launch of the World Wide Web through to Web 2.0

11



applications. Some of the characteristics of Web 2.0 definition are as follows: 1) data
sources become richer as more people use it; 2) long-term objectives are served and
supported by providing self-service for customers; and 3) people capitalizing on
collective intelligence [28]. Such characteristics extend to health and clinical contexts in
the form of Medicine 2.0. The driving characteristics and main realms of Medicine 2.0, as
seen in the literature, include user involvement, practice and collaboration influence,
potentials for personalized healthcare advances, employment and applications in medical
education, and correlated tools and methods [28]. Several components of Web 2.0 and
Medicine 2.0 applications are interconnected to different extents with this work. Health
social networks emerged, fulfilling health-care and self-management potential of Web
2.0.

Instead of offering passive involvement, these applications enable users to
actively engage and participate in the creating and sharing of information. In other words,
use of the Internet in an interactive manner was found to be more interesting and
empowering for users [8]. Some interactive applications used on Web 2.0 platforms in
health information exchanges are wikis, blogs, and podcasting.

In this thesis, particular attention is paid to blogging. Blogging is a form of self-
publishing about a particular subject and is one primary element in this work. Blogs are
proliferating and are seen as a phenomenon of online health education and among
communities of practice forums and groups [29]. Blogs attract people to share knowledge
and produce debate about a particular health topic as a community or a group. Two main

advantages of such applications are their ease of use and wide accessibility. Educational

12



tools and knowledge exchange platforms for individuals in Web 2.0 applications are
difficult to disregard, either from an academic or a research point of view [8].

A clinically-proven, meaningful approach for patients with chronic illness and/or
experiencing a life-threatening situation occurs when patients write and express their
feelings [7]. Noticeable improvements in health outcome indicators for Asthma groups
were obvious in an experiment called Forced Expiratory Volume [FEV1], in which
patients were asked to write and express their feelings. Healthcare providers realised
possibilities for disease management, beyond symptom control and purely clinical
treatment, that would take into consideration psychological and social factors While
involving different implications, the type of writing and self-expression involved in this

experiment could have similar potentials for better health outcomes in other areas [7].

2.3.1 Use of Web 2.0

In healthcare and healthcare education contexts, Web 2.0 applications and tools
are seen as enablers with promising potential for the future [8]. More and more users
(including patients) are signing in or just taking “free rides” from different blogs, wikis,
podcasts, and social networks to obtain information. Such tools open new possibilities for
professional communication and collective intelligence in community-oriented industries
like healthcare. In blogs, various groups of patients with a particular clinical condition
communicate their opinions and experience, whether for self-expression or for
sharing/seeking information. The need to satisfy this type of information-sharing requires
tools, the use of which will continue to grow. Thus, research is needed to test these

applications and gauge their effective use in health care services [8].
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Despite the paradox that healthcare professionals routinely question the credibility
of some health- and disease-related information sources found on the Internet, patients
will likely continue looking for this type of information outside their healthcare
providers’ offices [30]. Online communities and support groups have emerged through
Web 2.0 applications. These often started as individual effort by and for patients (e.g.,
“PatientsLikeMe.com”). They have since been acknowledged and recognized as a robust
source for supporting patient self-management. Today, there are even considerations to
have such Web 2.0 applications integrated with health information systems like Personal
Health Records.

When such technologies engage a community of people seeking and sharing the
same kind of information, they often develop a whole-group understanding known as
Collective Intelligence. Defined as “the ability of a group or community to apply
knowledge in a way that allows the group to adapt and thrive in its own environment”,
collective intelligence within online health communities has been linked with better
health outcomes [31]. This advantage is supported by more valuable and superior
knowledge and data use by healthcare consumers. Patients can learn, from community
members involved in a Web 2.0 application, gaining answers to their questions, and
supporting health-related decisions and directions. Several observers and researchers
have recognised the value of virtual communities and support groups in other contexts.
These have shown increases in life expectancy and lessening of health costs [31].

People in many contexts have extensively used online social media and social
groups to gather health-related information and knowledge. In the following section I will

explore research and academic work done based on this medium.
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2.3.2 Online Support Groups

Klemm and colleagues carried out extensive research and analysis on an online
support group for cancer patients [32]. Rigorous analyses were done of the postings of
persons in on-line support groups within several cancer subgroups (e.g., prostate and
breast cancer). Klemm et al delineated their findings into the following four categories.
First, individuals contribute to search for information and/or give it to others. Second,
individuals posted comments to provide support and encouragement. Third, individuals
posted personal views and opinions. Fourth, individuals communicated, with the group,
their experience through these groups.

A similar study, on computer-mediated communication for individuals with
disabilities, identified two main components of postings to a website by users and group
members. [33]. One component was messages of support, personal feelings and
expressions, making a socio-emotional contribution. A second component was task-
oriented postings, where members asked for information and/or initiated problem-solving
conversations.

In a more focused arena, Scanfeld and his colleagues acknowledged social media
as a legitimate medium for information exchange [34]. In their observational study, they
used an inductive approach. Within a large micro blog, they analyzed content of public
messages in Twitter© postings in which the term “antibiotic(s)” was used , utilizing
specific terminology co-occurrence in the search function. [34]. Sending and giving
information, opinion, and advice was found to be the second most significant category

analysed. This tends to confirm that the most common reasons for people to be members
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of online groups and communities is to participate with others and obtain information
[35].

In a breast cancer group, the virtual sending and receiving of information was
found to be the most common form of interaction [36]. Findings regarding
communication-content classifications were similar to previously noted research (i.e., for
social support, information trading and interchange, and individual empowerment). In
addition, the authors suggested a potential for greater understanding and communication
between patient and provider.

From the perspectives of consumer/patient empowerment and cost-effectiveness
of healthcare services, shared communication among patients can minimizes the reliance
on health professionals and provide health information and educational resources at
minimal cost [37]. Members of health-care related groups using virtual communication
also found a strong source of empowerment. These benefits are important for our target
population of Asthma and COPD patients using a web-enabled AP.

The following section reflects some possible disadvantages for users, related to
using health related information available online.

2.3.3 Online Health Related Information and Support Groups
Drawbacks, Harmful Effects

This review identifies a number of healthcare information resources found in
different online forms. To date, the quality of data in these sites is has not been certified,
and systematic approaches to evaluate them are yet to be established [38, 39]. It is clear
that more users and patients join peer-to-peer support groups, and that the number of

these groups is rising. However, the potential benefits (or possible harm) of many of
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these sites on health outcomes remain to be determined. This makes it difficult to confirm
advantages and disadvantages of the online interaction. Although these sites were used
for research purposes they were not assessed for their effectiveness in delivering harmful
or beneficial information. The sites were not assessed for their effectiveness in delivering
harmful or beneficial information [38]. Rather, they have been only a component of
larger-scope studies [38].

Additionally, access to online information can be limited due to user
characteristics such as skill levels and overall disparities, available resources, and search
difficulties [39]. Some scholars have named our technological age as an “information
epidemic”, referencing the potential harm of online health-related information on users
and patients [39]. Information reliability is a main concern here. The other two
drawbacks are inadvertence to available clinical recommendations and accuracy issues
that arise when reference to related health professional sources is not provided [39].
Assessing a site’s credibility can likewise be challenging for both researchers and
patients/users [40]. Sites developed by individuals could look as good and “professional”
as those created by professional or governmental organisations [40]. With this in mind,
some scholars suggest that information access in Web 2.0 applications is best and most
safely utilized as a complementary tool to a health professional’s advice and guidance
[39-42].

Scholarly research on computer-mediated communication among different groups
of patients addressed health education, social, and other perspectives. This will be
presented next. The following section will focus on the health informatics perspective of

this phenomenon.
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2.4 Health Informatics Perspective and Consumer Health
Vocabulary

Several health information technologies warrant review and improvement of
quality and performance efficiency [43]. Access to care through information regarding
healthcare service locations and points of care is increasingly being provided through
health information technologies. Advanced applications will also support patient
involvement and engagement as a consumer [43]. Beyond standards and regularity
policies, health information exchange platforms are considered as incorporating both
personal (individual patient) and family involvement. This is driven by growth in demand
by users (patients) to be enrolled in the process of their health care plans.

Thus, health information is seen to advance in three dimensions simultaneously:
longitudinal records related to each patient (including clinical observations and exams);
scientific components supporting personalised medicine; and contextual facilitating
information used by different healthcare providers, using health-centric social networking
and personal health records [43]. Healthcare leaders have started to recognise consumer
engagement as a form of individual empowerment and as a means to improve the quality
of care [43]. Based on a co-evolution argument, the three-dimensional growth of such
advancements is parallel [43]. I personally envision that consumer health informatics

applications could facilitate a contextual aspect through communication.

2.4.1 Consumer Health Informatics / Vocabulary

In this thesis, patients’ communication via online Asthma and COPD support
groups are evaluated against clinical data standards as stipulated in a standard

Asthma/COPD AP. It is my interest to match Consumer Health Vocabulary (CHV) terms
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with professional clinical data standards. Consumer Health Informatics (CHI) is
described as an interface designed for consumers, to obtain disease-related information
that promotes healthy behaviours; and support information exchange among peers within
a network that embraces social support [44]. Such an interface is also designed to enable
consumers to make informed health-related decisions [44]. By using advances in CHI
communication and patient education the objective is to enable better health outcomes
and lead to effectual health-related decisions [45, 46].

Derived from Medical Informatics (which deals with technological advancements
in information, knowledge representation, and cogent developments among academics
and healthcare providers [47]), CHI focuses mainly on patients [44]. As demonstrated by
healthcare systems with interfaces designed specifically for consumers; CHI systems
deploy innovative communication processes among and with patients, through
information technologies [44]. Throughout the review, the objective is to patients with
information [44]. Additional objectives include encouraging individual self-care,
promoting better and healthy behaviours, supporting information exchange at peer level,
embracing social support, and enabling patients to make informed decisions about their
health [44].

With respect to the context of my research population (Asthma and COPD
patients), and coupled with AP use, all CHI objectives addressed above do empower
patients. By definition, CHI applications are patient-centred. CHI was derived and
evolved originally from consumers seeking knowledge and information from the Internet
[44]. CHI assists individuals in reaching and determining their own health-related

decisions regarding their health in Web 2.0-enabled patient communications.
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Individualised patient care is also possible through Web 2.0-enabled patient
communications, Through CHI, better health outcomes have been reported [45, 46].

Information technology for health care providers is virtually guaranteed to grow.
This is evident from the wide spread use of computerised medical/health records and the
growing potential to integrate them with clinical decision support systems. Now, we are
also seeing the growth of use by groups of health-care consumers. Figure 1 was extracted
from the literature and explains the current focus of medical informatics [47]. This is seen
through the following dimensions: 1) Having medical knowledge available for
consumers; 2) having accessibility to electronic health records by patients, and 3)
facilitating consumer choices through consumer decision support systems [47]. CHI
focuses on supporting consumers to acquire and use health information through

developing and evaluating approaches and applications.

P Information age health care Industrial age medicine
Cybermedicine Telemedicine Ambu_lajory Hospﬂal
— medicine medicine
=
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- Prevention and Self Assisted Disease
= self help care care management
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=
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Consumer health informatics
Provider oriented medical informatics
Focus of traditional medical informatics
Focus of new medical informatics
Figure 1 The focus of traditional medical informatics is shifting from health

professionals to consumers [47, p. 1714]
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CHI goals and objectives advance into examining and analysing health conditions
to outline, apply, and maximise potency for consumers [47]. This offers potentials to
lessen the knowledge gap among both patients/consumers and professionals in healthcare
services. Nevertheless, individuals who are illiterate with regards to technological
advances in information must also be considered. With consideration to the work
presented in CHI literature and the focus shift presented above in Figure 1, the analytical
framework developed in this thesis concentrates on “prevention and self-help” as part of
“cyber medicine”. The following section will shed some light on a few examples of CHI

applications.

2.4.2 Applications of CHI

In this thesis, principles of CHI will be applied to explore the extent to which the
consumer health information exchange, via social media, adheres to professional
standards, using Asthma and COPD AP documents as a guide. This section presents CHI
applications and systems for health consumers’ empowerment [49, 46]. It also presents
further evaluations and research implications on the publicly-accessed social networking
platform, called PatientsLikeMe [49-52].

The promotion of teamwork in healthcare models, where professionals and
patients share the process of decision making, is coming of age [48]. Most consumers
have access to knowledge bases through the web, using the freely-accessible National
Library of Medicine databases. Over and above that, knowledge representation has made
it easier for patients/consumers to understand healthcare language, through advanced
strategies in web-based applications [48]. Healthcare researchers and providers are

approaching with confidence the use of tools to promote shared decision-making in
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healthcare models. With technological advancements and leaders recognising their
potential, this model could be reversed, allowing patient engagement and involvement in
their healthcare decision-making [48].

Distributed Guidelines (DiG), a CHI application, provides a framework for
software that enables healthcare consumers to benefit from professional health-related
information, despite knowledge variances [49]. Using clinical guidelines combined with
public health record systems, deployed through semantic web and ontology modelling
tools, DiG’s main objective was personalised health. The aim was to exploit and extend
professional knowledge so that such knowledge would be be available and intelligible for
lay people. DiG provides an assessment tool for patient use through a web application
based on data available on Personal Health Record (PHR).

DiG has two pivotal principles. The first is patients sharing their experience with
a particular clinical condition. The second principle is being open through social web
application like online groups and discussion forums. Using these principles, shared
personal health information is executed through health information systems and has
enabled valuable use of data from the PHR [49]. PatientsLikeMe is one example of a
patient-centred platform. It represents health data provided by its members in a graphical
display that can be viewed by other members within this community. By definition,
social networks in a health context, are websites where individuals access health
resources in any number of forms [51]. These forms vary from information on clinical
trials to group exchanges for motional support and peer information exchange.

PatientsLikeMe is recognised as the largest health social network as well as the

best-known one [50]. Comments within PatientsLikeMe were analysed, with the results
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showing that sharing data among members not only benefited other group members; it
also benefited original information owners who improved their disease self-management
[50]. Further, PatientsLikeMe has shown advantages in clinical management, clinical
outcomes, symptom control, and treatment decisions [52] The platform is well recognised
for clinical research [52]. On-line Groups involved in this analysis included (but were not
limited to) Parkinson’s disease, human immunodeficiency virus, multiple system atrophy,

and mood disorders.

2.4.3 Components of Consumer Health Vocabulary

In this thesis, consumer health information that is exchanged via social media is
categorized according to two AP (Action Plan) components: symptoms and actions. CHV
(Consumer Health Vocabularies) is used as a guide to evaluate knowledge exchange
among the virtual communities in relation to the clinical data terminology standards of
Systematized Nomenclature of Medicine (SNOMED) and Unified Medical Language
System (UMLS).

Scholars are increasingly studying to understand, structure and upgrade the
process behind information search, to support both professionals and non-professionals
wanting access to health-related information through web-based applications. As
mentioned previously, language terminologies used by patients to search medically-
related information was found to be an issue or dilemma [53]. Understanding users’
behaviours to search for information could have potential impacts on supporting these
systems’ ability to retrieve and provide information to users. In an attempt to support
better access to information by users of the National Library of Medicine database,

queries were performed through this database [53]. One of the main issues that emerged
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in this analysis was related to concepts and terms used by individuals to search the
database. Search terms and concepts were not completely mapped within standardised
terminologies like the UMLS. The following section will provide insights about concepts
and applications of CHV as initiatives for enhancing efficiency of information for
patients as web users and healthcare services consumers.

Words and phrases used by consumers to describe their health-related problems,
perform a research about these problems, or communicate to their healthcare
professionals regularly vary from those used by health professionals [54]. Healthcare
professionals share basic domain knowledge and education that is considered when
developing terminology standards. On the other hand, consumers’ language use in this
domain will be modelled by different cultural and social backgrounds and influenced by
formal or informal education. CHV applications could provide better public access to
health-related information. Such applications could also improve individualised
information according to needs and circumstances [54].

Since consumers are increasingly interested in seeking health-related information
and in taking initiatives to be more responsible and involved in their personal health care,
the vocabulary gap phenomenon will likely increase [54]. In view of this vocabulary gap,
CHYV initiatives relate to an array of attitudes, expressions, beliefs, and concepts used in
health-related communications among members within consumer discussion groups (e.g.,
online discussion forums, consumer health websites users). With the intent to support
two-way communication between patients (consumers) and healthcare information
systems and applications, CHV is concerned with information retrieval [54]. Query term

searches generated by consumers do not relate to clinical data terminology standards
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(e.g., UMLS). As a result, a consumer’s search will not yield the same quality of
information as it would with professional terms. The CHV initiative enables the mapping
process of consumers who enter search terms, in order to standardise to the known
professional terms; and then to automate these for future searches. The CHV used in this
thesis operates as a larger-scope reference of language used by patients in their online

communication, to complement mined concepts from Asthma and COPD groups.

2.4.4 Open Access and Collaborative Consumer Health Vocabulary
Initiative and Online Social Networking

In this thesis, health information exchange is divided into threads, with each
thread addressing a unique health issue. The concepts map for each thread, which
includes both actions and symptoms, was developed using social network methods. For
each thread name, network maps were constructed. This section of CHI literature review
sheds more light on the development stages and validation process of CHV interface and
integration of clinical data terminology standards (UMLS and SNOMED-CT) as well as
mined concepts from health-related online social networks [56-60].

With the proliferation of Web 2.0 applications and their uptake by patients (e.g.,
online discussion groups and forums), existing consumer health vocabularies and
language is exacerbated by the consumer-professional gap [55]. Community-centred
characteristics of Web 2.0 generate and provoke user-created taxonomy recognised as
folksonomy. This escalates content use over semantic architecture, having originated in a
contrasting side from faxonomy (a branch of science concerned with classification).
Folksonomy encourages and enables networking of interconnected concepts and interests
(e.g., cancer or diabetes online groups), whereby users can become connected by sharing

their views and experiences. Informal patient consultations thus transpose into
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networking, and language users and generators prompt health information system
developments and improvements [55].

During data exchange and processing, matching symptom terms used by patients
and clinical data terminology standards (e.g. UMLS) were carried out. Unmatched terms
were identified, with reasons for lack-of-match analyzed. Some of the identified reasons
for unmatched terms were fragmentation, expressions that nested multiple clinical
concepts, and indistinct terms. However, social networking supports and encourages
knowledge construction that could subsequently induce new classification, coding
directives, and vocabularies of healthcare concepts [55]. The next section will represent a
larger scale vocabulary development with the cooperation and involvement of patients as
healthcare consumers.

Consumer Health Vocabularies (CHVs) initially were developed by assessing
consumers’ readability of, and familiarity with, health-related concepts and terms [56-
58]. In this preliminary pilot study and in congruence with the general objective of
Consumer Health Informatics (CHI) to facilitate and ease consumers’ comprehension of
health-related information, a model was developed to assess consumers’ familiarity with
technical terms at two level:1) the lexical form of the term, testing “surface-level term
familiarity”; and 2) the basic meaning of the concept, testing “concept-level term
familiarity” [58]. A predictive model for enhanced consumer understanding through
CHYV term acquaintance was achieved through a practical approach in evaluating each
level of terms. .

Because users of blogs change and progress in their use/understanding of terms,

as described in research studies and analysis with CHV, a systematic method for
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identifying candidate terms has been integrated in consumer-targeted educational
websites and other health information system applications [59]. The two principal stages
in developing vocabulary are: 1) strings identification, considered to be a candidate
within a particular domain; and 2) deciding on identified strings to be included as valid
terms in the vocabulary (“termhood determination”). There is presently no general
solidarity in this step with known health vocabularies like SNOMED and ICD-9.
Exploring and identifying CHV can be challenging due to the extensive range of health
consumers as well as their different backgrounds and experiences [59]. Narrowing the
scope to an individual population of a specific task was found to be useful for codifying
the health language of lay individuals.

An Automated Term Recognition (ATR) approach has been deployed to assist in
selecting candidate terms for human review. Two methods from this approach (ATR)
used in the open access CHV initiative are described. In the biomedical domain, ATR is
concerned with general term search systems that would search terms against named
entities. These named entities were usually recognised if they matched an ontology or
directory of terms and had a meaning in a context outside the one being searched [60].
The two ATR mechanisms used here were an Information theory-based approach (t-test)
and a syntax-based approach (C-values). Models were established for each method and
were applied successfully in “termhood recognition” [59]. Multiple stages to identify
terms were recognized. Reviewers distinguished and identified approximately 1890
terms to be part of the Open Access Collaborative-Consumer Health Vocabulary (OAC-

CHYV) project. Reviewers collaboratively reached termhood criteria derived from multiple
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disciplines like health informatics and computer science [59]. This project will be
referenced further in this work, along with the CHV list.

Terms used by healthcare professionals continuously migrate into their patients’
realm. These new terms are then taken up into popular terminology [60]. As language
evolves, it is important that the CHV be updated to assimilate and reflect language-use
changes among patients/consumers, and to maintain the effectiveness of its performance
in consumer health application systems [60]. A Computer-Assisted Update (CAU)
system was developed for the OAC-CHYV to have both collection and production of
changes automated, and subsequently to support its validation [60].

The architecture of the CAU system incorporated three processing stages to
extract terms from the assigned website, apply several UMLS and CHV filters, and yield
results evaluated by humans [60]. Specifications of each stage are beyond the scope of
this section. However, a system methodology, supporting vocabulary maintenance, was
shown to be necessary and proven. Mining online social networks is an integral part of
the CAU system [60]. Using websites like PatientsLikeMe provides a prosperous medium
for CHV extraction. Compared to earlier work done with CHV and terms identification
and extraction, PatientsLikeMe yielded a higher quantity of candidate terms than

MEDLINEPIus [60].

2.5 Summary

User-generated (i.e., patient-generated) data and information gleaned through
web-based applications is recognised as an information system. It can encompass online
support groups and disease specific discussion forums. However, terms and concepts

used by professionals in health care and communicated to patients (whether via AP or
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patient-accessible health record language) are understood, utilized and comprehended at
different levels. Analysing patient-generated information systems prompts health/medical
informatics researchers to explore the facilitation of health information technologies that
empower consumers to become more involved in their healthcare decision-making
process. CHYV initiatives have been presented here as both an example of research interest

and as supportive data for the next chapter on methodology.
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CHAPTER 3 METHODS: DATA COLLECTION AND ANALYSIS

3.1 Chapter Outline

In this chapter, systematic methodologies and approaches of social media data
collection and analyses are presented. The first section includes details of the two data
collection processes using existing social network sites as well as the development of a
research-specific social media site. Next, the methodological framework, based on health
informatics principles, applied in data collection and analyses is explained. An overview
of the methodological framework developed by Dr. Weerasinghe and applied in this
research is provided in detail elsewhere [61, 62].

From a Health Informatics theoretical standpoint, this chapter explores
communications standards that patients, as non-clinicians, use for social networks,
against communications standards and methodologies used by clinicians . It also

highlights applications of patient network data mining, management and analyses.
3.2 Data Collection

The principal source of data collection is via Internet communications through
blogs or weblogs. A weblog, or “blog” is a web-based presentation that facilitates two-
way communications, and uses a Web 2.0 Internet tool. In a blog, participants enter
dated comments on a particular topic. These are generally shown in reverse chronological
order, with recent posts listed at the top or beginning. The following two subsections
describe the process I developed for choosing existing Internet communication sites
related to health issues that are objective-driven and research-specific; and for the

development of two new sites.
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3.2.1 Selecting an Existing Internet Communication Source

While there are well-established guidelines for literature reviews of scientific
papers, there are no accepted protocols for reviews of electronic media for health
information exchange data collection. The following steps were undertaken to select

electronic health information exchange sites for data collection.

Sites were chosen where the target population of the electronic health information

exchange site is Canadians.

Blogs were selected over Facebook© and Twitter©, since blogs may feature posts
in the form of Question and Answer, subject-guided, and/or free posts. As well, links are
given to useful resources or publications. Users have the option to add new posts, read
existing ones, add comments, or just read the posts and comments. The free, user-
friendly, open and engaging environment of these blogs is also available for patients, but

the number of such blogs is limited at the present time.

Asthma- and COPD-related organizations and institutions were approached to
obtain details of social media and interaction platforms. An environmental scan was
conducted of the existing blogs identified by these organizations. Patient-centred
discussion and communication forums were the primary objectives of my analysis,
regardless of credibility and/or validity of the information provided. Having a community
of patients or their caregivers connected in these blogs was considered highly
advantageous. Having professionals involved would have been a robust additional

advantage to these blogs, but was not a determining criterion.
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The characteristics that were used for selection of messages were first: individual
postings that involved simply typing a message and posting it for others, and second: that
the site maintained an archive of previous postings [63]. The following steps describe the
search and screening criteria that I developed for this thesis research. The findings are
summarized in Appendix C.

1. Determining the type of network exchange: Blogs versus Facebook© and

Twitter©: Asthma and COPD blogs were found to be superior to Facebook©
and Twitter© for our research objective. The blogs contained the features
pertaining to this research, such as having posts in the form of Question and
Answer, subject-guided, and/or free posts, as well as links to useful resources or
publications. Users had the option to add new posts, read existing ones, add
comments, or just read the posts and comments. Thus, blogs provided and
supported tacit knowledge and experiential knowledge transfer and sharing.
Facebook© and Twitter© links were also available in these blogs and served as
additional media for users’ comments and communication . As well, disease-
specific online groups that were chosen for this thesis research in the form of a
blog gained considerable attention from healthcare researchers [31-33]. Thus,

the principles of health information communication via secure transmission of

health-related data are fulfilled.

2. Determining search engines: General and blog-specific search engines (Google
and BlogScope) were used with a combination of the following search terms:

“Asthma”, “COPD”, “health”, “online”, “groups”, “discussion forum”,
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“discussion board”, and “communities”. The search resulted in identification of
25 related websites, as listed in Appendix C.

3. Blog assessment: Further evaluation of these websites was made according to

subject, participants, demographics, Facebook© and Twitter© incorporation,
identification of Asthma/COPD as the subject matter. Once a social network
site was selected, the subjects of discussions and posts types were assessed as to
whether they have: (a) guided subjects posts, (b) free posts, and (c) questions
and answers. Participant types of each site were assessed as (a) patients only, (b)
professionals only, and (c) both patients and professionals. Of the 25 websites
that used the above-mentioned criteria, 10 supported blogging and discussion
board features, 13 included Facebook© and Twitter© features, and 6 included
Asthma or COPD as either main or subcategories of the website.

As our target population was Canada, only two websites made the final screening
stage: copdcanada [64] and the Asthma Society of Canada [65]. These two sites covered
our specific context of Asthma and COPD solely, while another online patient
community, PatientsLikeMe, included Asthma among other disease groups [66]. The
next few paragraphs provide further details about these three candidate blogs selected for
data collection.

The COPD Canada patient network constituted the first source of my online peer-
to-peer communications and discussions analysis [64]. The majority of its members are
COPD patients, related health professionals and related caregivers. As of the date of this
writing, there are 718 members involved in this message board, with 7,068 different

topics and 67,000 posts in total. Although it is a Canadian group, members come from

33



around the world, including Europe and the United States. I collected my datasets from
the “General Discussion” forum, a subsection of the “General” forum. In this blog, one
member will start a topic thread to which other members will respond. Message thread
topics and subjects are heterogeneous but typically involve medication use, symptom
control strategies, and general or specific disease inquiries.

The second candidate blog was the national asthma patient alliance [65]. It
advocates providing evidence-based, Asthma-related information to support self-
management, disease prevention, and health care research. At the time of writing, the
discussion board covered 48 different topics, and viewer numbers reached more than one
thousand in some topics.

The third blog was “PatientsLikeMe ”, which was established by a team of
professionals to provide patient support [66]. At the outset of each visit, the site asks the
user a few questions to direct him/her to the appropriate group with similar conditions. It
also provides different visual charts for every participating member, including scales for
Quality of Life and Distress Components. Patient discussion boards are grouped
according to clinical conditions, with Asthma and COPD tags being listed in the “Lungs
and Respiratory” room. This example discussion board provided features that were

beyond what is considered basic and offered more advanced support to users.

3.2.2 Data Collection from Three Candidate Weblogs

The sampling approach used was to collect all text information exchanged between
September 2010 and August 2011. Details of the sampling plans for social network

analyses are explained elsewhere [61, 62]. The unit of analysis is a blog, and each blog
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was categorized into a thread that contained Asthma/COPD-related health information
exchange.

The text data collected from the selected websites weblogs are described below.
Each topic or conversation with different replies was recognised as a thread, with thread
content being collected within a one-year timeframe aiming to cover the peak seasons of
COPD (winter and spring). Since the aim of the research was to analyse the text data
from blogs for their relevance to AP (Action Plans), the threads were not classified or
refined according to subject or topic title at the primary data collection stage. Instead, all

thread discussions within this timeframe were considered suitable for further analysis.

3.2.21 Profile of COPD Canada Network Data

Altogether, 106 thread messages were identified. Topics varied from symptom-
related (e.g., “shortness of breath and anxiety” and “coughing up phlegm”) to
medication-related (e.g., “antibiotics” and “spiriva am vs pm”). Topics referenced to
context-specific procedures were also present (e.g., “bronchoscopy procedure” and
“oxygen at the work place”). Further posts involved direct questions such as “when do
you go to the ER?”” and “how do you use inhalers?” The number of viewers or readers of
each of these 106 topics was 563 on average, with a minimum of 37 viewers and a
maximum of 670 per topic. Contributions and responses for each thread topic ranged
from zero responses (i.e., the thread consisted solely of the original poster’s post) to 53
members discussing the same thread topic, with 12 as the average number of readers per
thread.

3.2.2.2 Data Cleaning
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The next step involved data cleaning, the details of which are explained
elsewhere [61]. Data cleaning includes deletion of unrelated information. Hence, the
thread contents relevant to my research question were manually assessed for clinical
contents and appropriateness to the research questions. The purpose of the manual
assessment was to filter out threads and messages that transcended the domain knowledge
exchange. Terms and phrases that were considered relevant to the domain (i.e., COPD
Action Plan contents) included “emphysema”, “antibiotics”, “shortness of breath”,
“cough”, and “flare-up”. Sixty-four potential threads (five of which were found to be
directly related to the Action Plan use for COPD) underwent additional rigorous analysis
according to the methodological approach addressed further in this chapter, while 42

irrelevant topics, such as “repairing body tissues”, “chlorine and our lungs”, and

“research fraud”, were excluded.

3.2.2.3 Creation of Text Database

After carrying out the data cleaning for each of the 64 threads selected, I created, in
Excel 2008, an independent dataset consisting of twelve main attributes [67]. These
attributes are Subject, MessagelD, Body, in-reply-to, Location, Gender, Primary,
Secondary, Symptoms, Actions, Others, and Action Plan Concepts. One example is
presented below in Figure 2. Subject and MessagelD are intended for thread
identification in general and for the automated text analysis. The Body attribute contains
the entire text content of the thread message. From and in-reply-to consist of tag names
that members used to identify themselves within the analysis. Location and Gender
attributes provide further details about members. Primary and secondary are indicators of

member node positions (whether the person started the blog or responded to the query)
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within the network (this will be addressed in detail in the social network analysis in the
Method section). Symptoms, Actions, and Others contain words or terms used by patients
to describe their symptoms or actions that I considered to be relevant to Action Plan
components. Finally, in the Action Plan Concepts, 1 entered and matched corresponding

Action Plan terminology to that used by patients in Symptoms and Actions.

[ ASNe) COPDcanadalThreadl7.csv

- ! = o g ks - Z L5 Tl (@i
PaH= & 00 & ©-« - & & B @ (-] @
New Open Save Print Import Copy Paste Format Undo FRedo  AutoSum Sort A-Z Sort Z-A  Gallery Toolbox Zoom  Help

‘ Sheets | Charts | SmartArt Graphics | WordArt |

< | A [l C | D E F G H 1 J K L
1 |msgID |from primary secondary symtopms actions others Action Plan Co gender location subject In-reply-to
2 1al X short of breath short of breatt M Connecticut,U! Odd oxygen s: all
3 2 blossom x F Halifax,NS Re: Odd oxyge al
4 3 |sandy07 x breathing faster agitated F Edmonton,CA Re: Odd oxyge al
5 4 al X anxiety, breathing becomes labored agitated, shorl M Connecticut,U! Re: Odd oxyge all
6 5 blossom x proper breathing technigues use breathing F Halifax,NS Re: Odd oxygeal
7 6 al X M Connecticut,U! Re: Odd oxyge blossom

Figure 2 Example Dataset

The above example dataset incorporated data from selected candidate weblogs. One
source involved data that was directly imported and extracted from the discussion board
(e.g., Subject, Body, From, in-reply-to, Symptoms, Actions, and Location), and the other
was entered manually as part of text analysis and ‘network of information exchange’
creation and analysis. These datasets were converted into different formats as required
by the analytical software. The next subsection presents resources for data collection in

addition to the selected candidate sites described above.

3.2.3 Data Collection: Developing Research-Specific Sources

Data was collected from a newly designed web portal on adherence to COPD and
Asthma action plans, specifically addressing this research objective. Using Drupal, an
open source contents management system, [ developed both copd.patientnetwork.ca and
asthma.patientnetwork.ca with its basic modules [68,69]. The website layout design

includes four main forums, as shown in Figures 3 and 4 below. The basic features of a
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blog: free posts and comments are provided; and my professional involvement as an
experienced Respiratory Therapist is referenced . While the aim is to serve a target
patient population living in Nova Scotia, Canada, and diagnosed with Asthma/COPD,
membership is open to anyone with access to a computer. Both websites were publicized
and advertised through the Canadian Lung Association nationally, and through existing

online patient groups.

Forums Blogs  Personal Profile  Logout

“ This is our research study home page. We would like to invite you to be part

of an online community and create your own social network with persons who

= Forums have COPD. We have two main objectives for this website. First objective is to o sputum changes

o oir :on‘nect you wi‘th individuals with COPD and/or Fheir :ar‘egivers through a o Good Afternoon Everyone - Can't
social y that enables you to exch information and personal wait to meat everyone!!!

b Create content experiences with COPD. Secondly, this website will be my resource to collect S

o Recent posts data for my MSe thesis. You can only view posts of members in this website " a, il

BT but you will need to create an to actively participate in the 2 H'_a“ )
discussion board by posting and replying to questions, discussions, new o this forum is yours

o Log out treatments modalities, ete. to be part in this research, you must read and more

agree to our consent form. This will allow me to use your posts for my
research study.

Home
o astarter
Forums o sputum changes
o Good Afternoon Everyone - Can't
wait to meat everyone!!!
Mark All Read o Hiall

o this forum is yours
Forum Topics Posts Last post more

New to COPD forum?

|

Feel free to write what is and sn't 1 1 by Athra
acceptable for you in this ferum 01/30/2012 - 11:35 o Hi,One of my many names is
3 weeks 5 days ago
= Intreductions & Welcomes Hi all o thank you for breaking the ice :)
! What would you ke to tell us about 1 1 by Athra 5 weeks 5 days age
- T 01/30/2012 - 11:39

o COPD Action plan.

5 weeks 6 days ago
Announcements el

Figure 3 COPD Forum Homepage
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Blogs  Personal Profile  Logout

“ This is our research study home page. We would like to invite you to be part

of an enline community and create your own social network with persons who
o Forums have Asthma. We have two main objectives for this website. First objective is @ sputum changes

to connect you with individuals with Asthma and/or their caregivers through a

o My account o astarter

social ity that bles you to h information and personal s .
this forum is yours
b Create content experiences with Asthma. Secondly, this website will be my resource to ¢ i =
o Recent posts collect data for my MSc thesis. You can only view posts of members in this 2L
- Al itar website but you will need to create an to actively particip in the mare
discussion board by posting and replying to questions, discussions, new
o Log out treatments modalities, etc. to be part in this research, you must read and
agree to our consent form. This will allow me to use your posts for my Active forum topics
research study.
o sputum changes
Home o a starter
o this forum is yours
Forums o Hiall
more
Mark All Read
Forum Topics Posts Last post = REfard
New to Asthma forum? o doviwivoh
~__  General Directions o — o Lomsemame
Feel free to write what is and isnt 1 1 by Athra o hrvojesa
acceptable for you in this forum 01/3072012 - 11:32 o hrvojes
. Introductions & Welcomes Hiall
‘What would you like to tell us about 1 1 by Athra
o 01/30/2012 - 11:29
Announcements
Figure 4 Asthma Forum Homepage

Individuals interested in being part of the study and signed into the website as a
patient and/or caregiver were asked to answer a few questions as part of the research’s
demographic data. Requests for membership were reviewed prior to approval. Requests
for membership that did not meet the criteria were denied.

Through these websites, I initiated discussions about AP use and asked additional
related questions, such as: 1) Do you have an Asthma/COPD AP? If not, why not, and if
yes, do you use it? 2) In your opinion/experience, what are the benefits of using an AP?
3) What are the barriers to using one? I also posted additional questions that were related
directly to AP symptom-and-action recommendations, aiming to lead specific
discussions. In addition, users were granted freedom to post views, opinions, and/or

questions.
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Both sites went live in January, 2012, after approval from the Health Sciences
Human Research Ethics Board.

The next section provides details of the developed framework.

3.3 Data Analyses

Understanding knowledge shared in a virtual community, and the relationship of
such knowledge to specific clinical guidelines (i.e., AP components in this research) are
not well defined by the literature. Knowledge exchange models in virtual communities
are influenced by a myriad of factors. One element is the willingness of members within
these communities to share information and subsequently foster knowledge and
collaboration. This attribute was found to be influential in defining the knowledge wealth
of virtual communities [70]. An example model is shown below (Figure 5). This model,
incorporating theories of Social Capital and Social Cognition, has been developed for

knowledge sharing and exchange among virtual communities [69].

40



Structural Dimension
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---------- H3b
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H4a
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A -h’
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Quantity of
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Knowledge
Quality

H2a

__________

H2b Community-
Related Outcome

Expectations

Online Communities Knowledge Exchange Model [70].

“Hla & H1b: member’s personal outcome expectations are positively
associated with the quantity (a) and quality (b) of knowledge shared, H2a
& H2b: members’ community-related outcome expectations are positively
associated with the quantity (a) and quality (b) of knowledge shared
among them, H3a & H3b: members’ social interaction ties are positively
associated with the quantity (a) and quality (b) of knowledge shared, H4a
& H4b: trust is positively associated with the quantity (a) and quality (b)
of knowledge shared among members, H5a & H5b: norm of reciprocity is
positively associated with the quantity (a) and quality (b) of knowledge
shared, H6a & H6b: identification is positively associated with the
quantity (a) and quality (b) of knowledge sharing, respectively, H7a &
H7b: shared language is positively associated with the quantity (a) and
quality (b) of knowledge shared among members, H8a & H8b: shared
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vision is positively associated with the quantity (a) and quality (b) of
knowledge shared among members”[63].

Using the framework of structural, relational, and cognitive dimensions modelled
above (Figure 5), the following elements were tested for their effects on quality and
quantity of knowledge exchanged among individuals of an online community: social
interaction ties, norms of reciprocity, and shared language. Within our Asthma and
COPD context: trust (H4), identification (H6), and shared vision (H8) were already

established. Their effect on knowledge is beyond our research objectives.

The elements of social interaction ties (H3) and norms of reciprocity (HS) were
examined for connection patterns in two kinds of exchanges: individual exchanges
(among members) and network exchanges (within one thread). Social Networks Analysis
(SNA), is addressed in section 3.3.4 below. Shared language (H7) was looked into

extensively in the text analysis section (3.3.2).

This model provided a broader overview of factors that influence knowledge-
sharing among virtual communities. This was accomplished by building on the general
structural concepts of the medical informatics shift toward consumers (Figure 1 in
Chapter 2) and integrating the knowledge exchange model with previous work found in
the literature [46, 54, 61]. The following analytical framework (Figure 6) was developed.
The diagram shows various analytical steps followed in this thesis, where health

information classification systems are used for data management and analysis.
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Figure 6 Analytical Framework

This analytical framework provides an approach for assessing Asthma and COPD
information and knowledge exchange among online groups via blogs. It is constructed
with reference to established methodologies in [61, 62] and integration of clinical data
representations sources (UMLS and SNOMED-CT). The first of selection of knowledge
representation medium was explained in sections 3.2.1-3.2.3. The second step of
thematic coding is explained next.

The following subsections will address the methodical approach. Steps specific to
the context of health information diffusion patterns through social networking are
detailed in sections 3.3.2, 3.3.4, and 3.3.5 based on an already existing framework

developed elsewhere [61].
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3.3.1 Thematic Coding of Action Plan Elements

After careful review of the content of the Action Plan clinical document
(Appendixes A and B), two main themes of symptoms and actions were developed. Clear
naming with description of characteristics of these elements supported accuracy of
coding [71]. Symptoms included those reported by patients, and actions were the
recommended steps and measures for patients to take based on Canadian clinical
standards. Tables 1 and 2 below illustrate COPD and Asthma AP classified elements.
Guided by the contents of Tables 1 and 2, an inductive approach was used in subsequent
text analyses. The AP elements established in the tables were also used to guide manual
text analysis of thread messages, where manual analysis was done to circumvent

limitations of automated text analysis.

Table 1 COPD Action Plan Components Thematic Classification using

standardized terminology and coding

Theme Units

Symptoms [Short of breath (S1)

Coughing up sputum (S2)

Regular cough (S3)

Sputum color, volume, consistency (S4)

Extremely short of breath (S5)

Agitated (S6)
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Confused (S7)

Drowsy (S8)

Chest pain (S9)

Actions Start medications for COPD flare up (A1)

IAvoid aggravating symptoms (A2)

Use breathing, relaxing, body positions, and energy conservation techniques (A3)

Increase oxygen (A4)

Notify contact person (A5)

Start antibiotics (A6)

Start Prednisone (A7)

Go to hospital emergency department (A8)

Dial 911 (A9)

This was the first phase and preliminary step in my virtual community

information and data exchange text analysis. The AP component classification defined

the context to pilot a larger text mass analysis. The text analysis of an informal virtual

community is generally considered challenging due to lack of specific regulations and the

wide variety of educational and clinical backgrounds and experience of participants. This

contrasts sharply to a professional online community that typically has a shared

educational background as well as a basic formal knowledge foundation [58,72,73].
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The critical steps of performing text analyses, determining the data processing,
and setting data boundaries were set according to our pre-determined timeframe of data
selection. Concepts aligned with AP units provided in Tables 1and 2 were identified,
described and analyzed.

Where new codes emerged while exploring the data, these were included. Text
analysis also included deciding on the inference level of concepts to be analyzed and
drawing contextual and semantic inferences [59]. This will be addressed in detail in the

following sections.

Table 2 Asthma Action Plan Components Thematic Classification using

standardized terminology and coding

Theme Units

Symptoms [Shortness of breath (S1)

Coughing (S2)

\Wheezing, chest tightness (awaken from sleep more than once a week) (S3)

Prolonged cough (with or without phlegm) that is usually not present (S4)

IAbove symptoms more than twice a week (S5)

Inhalers don't relief for the full 4 hrs (S6)

Increased use of relief puffers (S7)

Peak flow meters numbers drop (S8)

Actions Remove and avoid symptoms triggers (A1)
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Increase your puffs (as prescribed) (A2)

IAdd new puffers (as prescribed) (A3)

Take prednisone/medrol (A4)

Hold/continue inhaled steroids (A5)

Call your doctor for further instructions (A6)

3.3.2 Online Discussions Text Mining, Text Analysis and Meta-Matrix
Database Development

Text mining, or Internet Community Text Analyzer (ICTA), also called
NETLYTIC-ICTA [74], is a web-based system for text analysis used in this research.
Among other capacities, it facilitates text analysis in social media [74]. The visualization
techniques, incorporated with data mining methods in NETLYTIC-ICTA, allow users to
examine textual knowledge inherent in a given dataset. Users are given the choice to
analyze their datasets in four major steps: 1) Import: where researchers upload their data
into the three different formats of RSS feed, text files (.txt), and comma separated values
(.csv); 2) Clean: which supports further elimination of potentially noisy (unrelated
information) data after importing them into the system; 3) Text Analysis: which performs
automated analysis on uploaded text files; and 4) Network Analysis: which provides
network visualization of members who were involved in information exchange, using
either the Chain network method or the Name network method, according to data type

and research objectives.
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The next paragraphs provide a more in-depth description of the analytical approach

adopted in this thesis.

Adhering to the analytical framework that was originated in a health information
diffusion context and developed by S. Weerasinghe, the following steps are carried out in
the text analysis [61]. Text pre-processing is considered the initial step in text mining
[61,62]. For the purpose of this study, collected textual posts were entered in Microsoft
Excel tables, as detailed in the data collection section above (3.2.1). These were then

converted into ICTA readable format as a file of Comma Separated Values (.csv).

Importing data constitutes the first step in text mining (analytic process described
elsewhere [61]). Since I uploaded data collected manually, the Text Data Cleaning step
was skipped (i.e., text cleaning and pre-processing were done prior to uploading data into
NETLYTIC). The second and third steps were carried out with some modifications
suitable for this research. Further text deletions and stemming were done retrospectively
and compared to the AP contents, which were used as a guide to concept detection and
categorization. Additionally, information diffusion evaluation was performed as outlined

in this context [61].

Text Analyses: Once the data files were imported, datasets were created and made
ready for analysis. In the NETLYTIC Text Analysis step, the “Analyze” command
generated two outputs: “Results” and “Visualize” (Figure 7). “Results” showed the
generated interactive tag cloud (grouping) of popular (or most frequent) nouns and noun
phrases (Figure 8). The tag cloud generated by the NETLYTIC system provided the

frequency of the presented nouns as they occurred in the dataset. This enabled comparing
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analysis output to AP units developed in Table 1 above; the focus of my evaluation. User
defined categories that were considered context specific (Table 1 and 2 above) were used
to reclassify AP coded units as “Categories” in NETLYTIC. Doing so supported text
analysis regarding concepts pertinent to the objective oriented analyses; an additional
focus of this study. This feature proved useful when I looked into analyzed post texts and
compared them to AP concepts.

The “Visualize” option follows the “Analyze” step and plotted a stacked graph of

terms (see Figure 9).

N ETL ' I IC I Internet Community Text Analyzer

m 1. IMPORT | 2. CLEAN EERRy gl TIR NN 4. NETWORK ANALYSIS HELP | CHANGE PASSWORD | LOG OUT _

<Previous Step Next Step>

Select Dataset: | COPD1Threads [records:15] 3]

k d
KEYWORD EXTRACTORu B SENTIMENT AMALYSISLE

# of found terms: 786

MEW Sentiment analysis is now available. To use this feature, re-run the KEYWORD
EXTRACTOR & SENTIMENT ANALYSIS (click 'Clear' & then 'Analyze').

No new messages to process

Clear Export Results Visualize

CATEGORIES ( Create/Edit Categories m

# instances of each category: 31

No new messages to process

Figure 7 Text Analysis step outputs
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Figure 8 Interactive tag cloud generated in Text Analysis step “Results”
before classification

Development of Meta-Matrix data: In this step, the text data were converted into

meta-matrix data for quantitative analyses. After analyzing thread contents with the
NETLYTIC steps above, the resulting terms were classified as “S” (symptoms) or “A”
(actions). These terms are consistent with AP components. For example, explicit terms
like “cough” and “short of breath” were classified as “S”. A data matrix was developed
according to the text categories of symptoms and actions and their order of existence (i.e.,
actions follow symptoms) in the thread. An example would be if a symptom (S) is
discussed in one thread and followed by a suggestion of an action (A). A more detailed

example is illustrated in Table 3 below.
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Summarized automated and manual text analysis findings for all datasets (one example

presented above in Figure 2) were utilized for developing the results in Table 3 below.

Graphical representation of terms resulting from the Text Analysis step
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Table 3 Data Matrix Sample
Thread ID S1 S2 S..n Al A2 ..n
1-1 1 1 1 1 0 0
1-5 1 0 0 0 0 1
1-7 1 0 0 0 0 0

Note: See table 1 and 2 for corresponding symptoms and actions

To ensure validity and establish an accuracy level that would support further

analysis, all analyzed terms and concepts were linked to corresponding standardized
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terminology. Units of AP were also linked to professional terminology standards, such as
SNOMED-CT and UMLS. SNOMED CT, or The Systematised Nomenclature of
Medicine — Clinical Concepts is considered the world’s most extensive healthcare clinical
terminology reference and is widely used in clinical data retrieval and analysis [75].
Similarly, the Unified Medical Language System (UMLS) is “the largest thesaurus in the
biomedical domain that provides a representation of biomedical knowledge consisting of
concepts classified by semantic type and both hierarchical and non-hierarchical
relationships among the concepts” [76]. Both SNOMED-CT and UMLS are integrated

into health information systems and software such as electronic health records.

In this thesis, SNOMED-CT and UMLS open-source web interfaces were used for
classification and use of standardized terminology coding. Nouns and language in patient
thread messages were correlated and compared to the Consumer Health Vocabulary

(CHV). This process will be discussed further in the next section.

3.3.3 Concepts Mapping - from Consumer Health Vocabulary to
Standardized Clinical Terminology

The clinical concepts emulation and matching process was done by using both
automated and manual analysis. Shown below (Figure 10) are the principal steps in this
process. In the biomedical domain, UMLS and SNOMED CT are the largest knowledge
representation resources for clinical data. Programs facilitating text mapping to these
biomedical knowledge sources, such as data mining projects, have been successful [77].
Hierarchical and non-hierarchical semantic connections between clinical concepts are
well represented in the UMLS Metathesaurus, and applications of automated tools

connected to the Metathesaurus have been pivotal in decision support systems,
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management of patient records, and information retrieval. However, these are projects of

a much larger scope than is required for this Master level thesis research.

Patients’ Consumer UMLS Action
language Health & Plan
used in Vocabulary SNOMED- thematic
thread CT units
messages
~— ~— ~—/ ~—/
Figure 10 Concept mapping approach

In light of the benefits of involving health professionals in the analysis addressed
above, and in consideration of the target population of this study (persons with Asthma
and COPD), I combined manual and automated steps when performing concepts
mapping. | incorporated SNOMED-CT and UMLS interfaces along with AP thematic
units. Following the automated process in text analysis with ICTA (Internet Community
Text Analyzer), I employed the main steps illustrated in Figure 11 above. The application
of my domain knowledge and my professional experience as a Respiratory Therapist was
primarily deployed in coordinating consumer/patient language with CHV.

The next subsection details network assessments of analyzed text with respect to

development of name and concept networks.

3.3.4 Development of Social Networks of Health Information Exchange

The “name network” focused on who responded to whom in the network, while the
“concept network™ assessed the flow of symptoms and actions as a network. In this

section, the network structures of Asthma and COPD online communities are described
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according to identified network literature terminologies discussed below (details of
network components are explained elsewhere [61,62]).

Network measures used to analyze social network data are explained next. For
each thread network, the primary node was set to be the individual who started the thread
or initiated the discussion, and the secondary nodes were the other members who replied
to and commented on the original message posted by the primary node. The size of the
network was the number of all nodes in a given network, including primary and
secondary nodes, but counting each person once. The degree quantified connections
between the primary node and all other secondary nodes within the same network and
provided an indication of network strength. Repeated interactions between two nodes
were also quantified and were part of the degree. The size of the network quantified how
frequent and how strong discussions referenced to AP units were. These measures within
each thread assessed individual and network compliance (in terms of adherence) with AP
units and components. Hence, a quantitative measure of strength of adherence to AP
components was provided.

The closeness centrality assessed the distance from one actor (or group member) in
the network to all others within the network [78]. Closeness measures how close one
person to others within one group or network with respect to information exchange and
transfer. Keeping within our context, we measured the distance among Asthma or COPD
group members. The closeness centrality in our data represented an information path
from one participant to another within a thread conversation. Betweenness was another
representation of distance within the network. It identified nodes positioned between

nodes [78] and also recognized members that act as “brokers” or “gatekeepers” in terms
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of information diffusion. This measure identified members within conversations in which
one participant had to go through another to reach someone else within the same group.
The software and programming tools used for network analysis are described next.

One of the features in ICTA (as discussed above and used for text analysis) is that it
maintains relationships between members of individual thread messages to enable further
relational network analysis. Thread message databases are exported from ICTA into
UCINET (open source software used to calculate network measures and delineate

networks) format [79].

3.3.5 Statistical Analysis

A data matrix developed following text mining and analysis was used to test our
logistic regression model, and to test adherence to AP. The hypothesis we aimed to test
regarded the actions and symptoms of the AP document used in this research. Within a
network (or thread discussion) in which symptoms were discussed, we wanted to know
whether there would be suggestions or references to actions that were part of the AP.
Those actions and references that were also part of the AP were coded as one; and any

others were coded as zero. The model is as follows:

P=e [30+[31X1+[32X2+....+[3ka+s/1 + e[30+[31X1+[32X2+....+[3ka+€

where P is the probability of adherence to the action plan, and X; i are symptoms in an
AP document regarded as independent variables. These actions and symptoms are
presented in Tables 1 and 2 in section 3.3.1 above. Models were tested for all actions, as

permitted by the data collected, and provided a valid model fit [80].
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3.4 Summary

This chapter presented a discussion on the screening of available online health-
related discussion groups specific to Asthma and COPD. It also presented the
development of our research-specific data collection from blogs intended for Asthma and
COPD individuals. Various methodology sections discussed the analytical steps taken in
this research. Although studies in this context are currently developing, the analytical
framework, as illustrated in Figure 6, applied to and referenced the frameworks

developed by Weerasinghe [62].

56



CHAPTER 4 Results and Analysis

4.1 Chapter Outline

In this chapter, results of data processing, text mining and statistical analyses
conducted with patient health information are presented according to the methodological
strategies discussed in the previous chapter. General findings are addressed with regards
to selection of subject blogs related to Asthma and COPD; and processes for recruitment
of on-line community members. These observations are in keeping with observations in
previous research studies on communications through social networking tools used in
health information exchange and found in consumer health informatics literature. This is
followed by a section on text mining, and network analysis and results. The chapter’s

final section presents results of logistic regression statistical analyses.

4.2 General Overview of Asthma and COPD Online Communities
and their Social Networking Experience

The research explored potential data sources for this thesis work by recruiting
online community members and analyzing observations, as discussed below. The scarcity
of published research on this subject merit reporting of these observations, as does the

fact that online community data collection methodologies are still evolving.

4.2.1 Subjects Recruitment

As outlined in section 3.2.3 (chapter 3), two separate research-specific web-based
discussion boards were developed and launched for Asthma and COPD participants.
Neither forum met the intended number of members for discussion participation within

the anticipated short period of time for thesis work completion. As the web administrator,
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I received several requests for membership validations, but the majority of these requests
were deemed inadequate for research participants due to lack of qualifications. Many
requests were received from non-real users and advertisers. Moreover, discussions among
already-approved users were not up to our research expectations. Participant numbers
were too small and therefore the motivation for discussions was not as strong as
anticipated, compared to existing patient discussion forums.

This could be due to several factors associated with persons involved in virtual
communication. In virtual communities, mutual trust, interaction, and reciprocal
communication are challenging [80]. There are highly motivated online communities
with an established and well-defined knowledge-sharing medium and established social
capital built up over time. Our timeframe, and possibly other factors, were insufficient to
create the conditions of trust and the habits of communication for us to achieve our
objective. However, locating alternative publicly-accessed online Asthma and COPD
discussion forums to pursue our research and collect additional data was feasible, through
sites that had already built on the increasing popularity of this type of cyber
communications on the web, . The next section presents results of content analysis of

shared language in threaded conversations from some of these alternative sites.

4.2.2 Preliminary Results of Health Information Content Analysis

Health information dissemination through social media applications and tools has
been well defined in the literature [34]. Content analysis processes and classification of
main categories in posted messages and comments have been systematically described

[34]. These categories include “advice and information”, “to support others”, and “to let

others know that I have gone through it, too” [34, 35]. Although these studies did not
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include blogs from our targeted communities, their categories are similar to those for
virtual groups for Asthma and COPD. Medications, inhalers and oxygen administration
methods along with advice about breathing techniques can be categorized in the “advice
and information” category.

One example of good advice was one in which members suggested that a newly-
diagnosed young member quit smoking. In one conversation thread examined, members
supported each other on holding to the importance of quitting smoking. Those members
who had already quit smoking for some time praised new quitters and assured them that
withdrawal symptoms would be for a transitory period of time.

Other examples in the “advice and information” category noted in the dataset
included recommendations related to breathing exercise to overcome such problems as
panic attacks, shortness of breath at night, and losing weight (particularly in the
abdominal region) to reduce muscular effort when breathing. Although the last two
examples were suggested without reference to any clinical recommendations (and might
even be considered unfavourable for some individuals), members suggested them
because they were of benefit to themselves.

There was some potentially harmful advice as well. One example involved advice
about inhalers, medications and devices. The advice given was to extend their use beyond
the expiry date, which could impose clinical side effects. Another example related to a
patient’s own invented techniques of using inhalers with “spacer devices”.

Further knowledge distribution and sharing elements are discussed in the following

sections.
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Exploratory assessment of our sample groups’ communication showed some
challenges for doing text analysis of members’ shared language. Following are several
examples: (1) In attempting to assess symptom severity and place it on a scale, examples
of text used for describing severity included “worst exacerbation” and “extreme
worsening”. It can be challenging to apply a scale to such vague language. (2) There was
some lack of assertion and clarity when expressing symptoms (e.g. “breathing problem”
and ““asthma problem”). (3) Indications that there was unclear understanding of some of
the terms used, such as “exacerbation”. These kinds of challenges created difficulty with

content analyses.

4.3 Text Mining Results

Using conversations that occurred in the social networks developed by Asthma and
COPD online groups, initial thread text mining and assessment were done for all sample
data collected. Of these data, 62 % of analysed samples were topics and message threads
with relevance to Action Plan (AP) components. This included discussions about various
symptoms and recommendations for their management and control as addressed in APs,
as well as topics concerned with AP use in particular. An example was: “What is AP,
what are its uses and benefits, and how do I follow its recommendations?” Another
example of an AP topic in the COPD group was “I have had an action plan for quite a
long time... It provides me with a number of scenarios of directions...which empowers
me”. The remaining 38% of the messages were topics and threads outside the range of
our measures of interest. This included posted links of a published study about COPD or

Asthma patients and queries about specific equipment or drug providers. Overall, the
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majority of patient communications were related to clinical standards specified by AP

contents.

4.3.1 Results of Text Mining in Relation to AP Guidelines: Quantity
versus Quality

One of the two objectives in this thesis work is to evaluate and assess the extent of
knowledge diffusion and exchange within the context of Asthma and COPD APs. In the
text evaluation, 60 % (64 out of 106) of the conversations and discussion threads were
within the context of AP symptoms and actions. These were discussions about questions,
recommendations, and suggestions related to the control and management of disease
symptoms. Following data cleaning, relevant messages were retained for further analysis.
This analysis included mapping and comparisons with the Consumer Health Vocabularies
(CHV) list, as well as with clinical terminology professional standards. The results of
these analyses are discussed in the next section.

Using an inductive approach guided by AP-coded theme units (Tables 1 and 2 in
Chapter 3), further text processing was carried out. The results are summarized in Table 4
below with ICTA categorizations [74]. The number of instances provided in Table 4 is
derived according to the two main AP categories: “symptoms” and “actions”; and the use
of “Action Plan” as a phrase. Instances counting as symptoms include breath, cough,
wheeze, pain, and anxiety, but these are only a representative list of a broader collection
of terms used by group participants. For a complete list of categorized symptom, see
Appendix E. Analysis of derivative strings of instances using breath and cough resulted
the highest count within the category of symptoms reviewed, with counts of 204 and 66
instances, respectively. Actions instances included increase (medication), use (inhalers),

stay away from (triggers), and take (medications). However, the categorization of
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“actions” and the process calculation from the text were more complex than that used for
“symptoms”. Consequently, “actions” did not provide a direct match with AP terms. As a
result, “symptoms” constituted the majority of the terms and concepts within Asthma and
COPD group discussions.

The precision rate in the “symptoms” category is higher than those in the
“actions” category, which is in part due to the language used by patients. The last
category listed in Table 4 under the Action Plan is calculated as one phrase and not as a
separate category. This item was added as an indictor of references to an AP within both

Asthma and COPD groups. These instances did include its applications and AP usages.

Table 4 Frequency Counts in Text Mining
Category Number of instances
Symptoms 367
Actions 38
Action Plan (as a phrase, not a category) 7

The quality of communication exchange for “symptoms” and “actions”, which
subsequently reflected knowledge diffused among group members, was evaluated and
matched to professional clinical terminology standards (UMLS and SNOMED-CT). CHV
was used to validate and qualify semantic components of shared language between
participants, and AP-coded units were compared to professional language standards
(UMLS and SNOMED-CT). Table 5 below illustrates a representative sample of the
process results. Two units only of AP themes (“Short of breath” and “Cough up sputum”)
are presented in the table below. Their corresponding matches and detailed results are

included in Appendix E.
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Table 5

Terms mapping to clinical data standards

AP Themes|  sNoMED-CT | UMLS CHV Patients
Units vocabulary
S]?r (:;[tﬁf Breathless Dyspnea [Shortness of breath| Breath more often
. . Shortness of Breathing Insufficient
Mild exertion breath difficulty breathing
Cannot breath Difficulty
deeply enough breathing at night Shortness of breath
Moderate exertion Breathing getting
WOrse
Breathing becomes
laboured
Coughup | Able to cough up Coughing Cough Cough
sputum sputum
Cough Coughing up any
phlegm
Does cough up Coughing up any
sputum phlegm
Productive cough

Prominent precision levels (1.0) and legitimate accuracy rates of concept and phrase

comparisons were evident in this process. These rates were present between CHV and

patient communication text in words like “confusion”. They were also present in AP-

themed units and clinical terminology standards like “sputum colour”, and among all four

dimensions of comparisons (AP themes units, SNOMED-CT/UMLS, CHV, and patients’

language). However, further along in the analysis, there was evidence of terms and

phrases that were not explicitly matched with terminology standards. These were

categorised according to the inferred meaning of their semantics. For example, phrases

like “major problem with breathing” and “difficult to breath” were classified in the

symptoms category “short of breath”. One particularly challenging term was

“exacerbation”. As discussed above, this term was one of the shared language issues we
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discovered. It was suitable for classification in multiple units of AP themes like “short of
breath”, “extremely short of breath”, and “agitated”, and was highly contextual to the
person and the situation discussed.

The standards of health consumer language, used in communications within virtual
communities, varied according to the educational backgrounds and individualised disease
experiences. However, CHV and controlled clinical terminology compatibility
establishment in relation to Asthma and COPD patients’ language is beyond the scope of
this thesis research. Terminological assessments of web-assisted messages from patients
have led to the conclusion that “the notion of a paradigmatic consumer using vocabulary
specific to their consumer status may be ill-founded” [81]. The text mining of patients’
language, and comparisons of that language to CHV and clinical terminology, are guided
by our aim to appraise knowledge exchanged in those communities. The process was
intended to support evaluation of AP-related knowledge exchanged among those groups.

In conclusion, compared to UMLS, SNOMED-CT was shown to be more
comprehensive and detailed when matched to AP units (Appendix E results). For
example, the AP unit “short of breath” corresponded to the following results in
SNOMED-CT: “breathless, mild exertion, moderate exertion, and cannot breath deeply
enough”, whereas UMLS results were only “dyspnea” and “shortness of breath”. In
Figure 1-1, the matching of SNOMED-CT to AP units was measured at 64%, while
UMLS achieved only 41%.

In the following sections, results about the dynamic activities and connections
between group members that could facilitate and influence information sharing are

presented.

64



4.4 Network Analysis Results

One guiding objective in this thesis is to measure the influence of Web 2.0 social
media applications on Asthma and COPD patients, through examination and analysis of
consumers/patients’ participation in online discussion forums and support groups. Social
network analysis of Asthma and COPD blogs is used to further investigate this objective.
Quantitative measures are used in this section to examine the strengths and weaknesses of
the connections within the community. These measures will also explore and evaluate
indicators of how strong and/or weak connections are among members. The community’s
ability to disseminate information and share their knowledge will likewise be
investigated. The measures are discussed in the “name networks” subsection below,
followed by a concepts network analysis that focuses on information flow with respect to

the AP classified two themes of symptoms and actions.

4.4.1 Name Networks Results

By incorporating features of text analysis and network visualisation in ICTA [74]
and the social network analysis program UCINET [79], name network assessment results
are presented here. Name network assessment consists of two main components: 1) node
discovery (i.e., names and/or members), and 2) tie discovery, which further quantifies the
nature of the connections between nodes. An ICTA-executed algorithm identifies names
referenced in the messages and supports basic visualisation of the network. UCINET is
used for detailed visualisation of these networks as well as for their descriptive
measurements (e.g., degree centrality). Network structures and measurements results are

presented next.
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4.4.1.1 Name Networks Structure

One of threads, “named network information”, is shown in Figure 12 below. In
this illustration, members are presented as nodes and the connections among them are
presented as directional arrows. This data type is identified as /-Mode Complete.
Generally, the group as a whole demonstrated cohesive connections, with few isolates
spotted outside the community. Furthermore, the individual network structure for one
thread conversation consisted of primary and secondary nodes. As shown in Figure 14
below, a primary node represents an individual who posted a message and initiated a
conversation thread , while secondary nodes represent those who replied to that
individual. In general, virtual communities examined illustrated well-connected
networks and supporting structure for information exchange. The next section consists of
further detailed results of quantitative measures of node activities, associated connections

within the network, and impacts on information and knowledge flow.
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Figure 11 Network data type structure

4.4.1.2 Name Networks Quantitative Measures

Table 6 below contains results of network measures for data collected from both
Asthma and COPD groups. The network size assesses the number of people in a given
network (conversation thread). Disregarding individuals who are viewing and reading the
posted messages without actively participating, a network size reflects the engagement
level in the network and the community in topics related to AP components. The average
size of a network within these groups is 4, which represents 4 nodes. Thus, within our
analysed groups, there were on average four members in any given discussion (an
example is shown in Figure 13 below). Conversations that involve one member making a
post to which no replies ensue were recorded as a network size of 1. In contrast, highly

popular discussions (network size 10) were extreme and their counts were insignificant
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(less than 15% of overall population samples). As online group interactions are
unpredictable, conclusive methodologies examining online groups and their unique

characteristics are still a developing area of research [9].

chrisw

sandy07/

Figure 12 Example of a network of size 4

The degree centrality (Cp) was obtained at two levels: first, between participants
in one conversation thread, and second, among all participants contributing in the group
as a whole. Degree centrality of an average of (Cp= 1.2) is reported from node
connections within one discussion network. For degree centrality, a higher number
indicates a stronger network and more solid density of node connectivity. At an
individual (single node) level, higher values indicated the superiority of that member
within the network and stronger connections with all other members. Further, measures
greater than 1 suggest the reciprocal nature of reconnections; for every posted message
from members, there will be at least one participant in the group that responds to or

comments on that message. The second level of degree centrality is among all members
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of the group. An average of (Cp=3) for each node was found. One candidate blog
demonstrated adequate connectivity among its members; 16% of the entire nodes
(members) recorded (Cp = 5). Figure 14 below illustrates an example network with a
central node of Cp = 5. Those individuals with higher degree centrality hold superior
control over information flow and exchange. Altogether, these two levels of degree
centrality results indicated an adequate bidirectional and multidirectional
communications between at two or more members within one group. Also, nodes with
higher centralities found less dominant and less individual control over information flow

within the community.

o
Figure 13 An example of a node with degree centrality Cp =5, Cc=4, and Cg= 19.
Closeness (Cc) is calculated by measuring the extent of closeness between nodes

(members) [83]. Of the COPD and Asthma sample collected, Cc = 1.5 was the average

closeness measure documented for the majority (64.5%). Nodes with higher Cc¢ values
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suggest closer connectivity to adjacent nodes, and vice versa. Twenty-six percent of the
results were Cc 2 2 and only 9.5 % of the networks were Cc = 0. The central node in
Figure 14 above represents a high Cc value of 4, suggesting that this node is closest to all
other nodes within this particular network. In contrast, Figure 15 below provides an
extreme example of a low C¢ network where nodes are isolated and not close to each
other by any means of communication. The closeness assessment of Asthma and COPD
blogs suggested that information and knowledge flow among group members are well
facilitated within an average distance (calculated as 2 if the third member responds to the
second one etc) for the majority of the networks. Results of alienated networks with low
Cc were minimal and their influence on information sharing among the community as a
whole can be regarded as insignificant.

The fourth measure of social network analysis examined is betweenness (Cg).
More than half of the samples collected (53%) were associated with Cg= 0. Since
betweenness represents another distance measure within the network that identifies nodes
positioned between other nodes in the community, lower Cg values are favourable for
unrestricted information and knowledge distribution among members. This can supports
two members in the network to communicate directly without a third one in the middle
who could exert some influence or control over information flow. Figure 15 below
represents the concept of betweenneess in a network with a central node of Cg= 1. This
value is considered relatively low; as shown in figure 15 below, a node in one end can
reach the other end only by going through a single central node only. Information

diffusion within a network could be monopolised by members of high Cg values. This
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was witnessed among only 18% of networks examined with Cg 2 5. Members within

those networks did demonstrate a high Cg = 19 (the central node in Figure 14 above).

Figure 14 Betweennness representation in a network with central node Cg= 1

However, this counted for an insignificant number of members and their impact could be
negligible on the overall information and knowledge exchange among members of the
whole community.

Collectively, all four measures of social network analysis addressed above
suggested that examined blogs were a viable medium for information and knowledge
dissemination. Network size clearly showed reciprocal contributions among members
within communities. Also, degree assessments indicated low individual influence and
control on information flow.

The next section will present results of Asthma and COPD AP component

distribution within networks.

Table 6 Social network analysis measures
Measure Result
Degree Centrality (Cp) 1.2
Betweeness Centrality (Cg) 3.1
Closeness Centrality (Cc) 1.5
Network size 4
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4.4.2 Concept Networks Results

Guided by AP units, the evaluation of “symptoms” and “actions” (Tables 1 and 2 in
Chapter 3) is based on information flow in a conversation thread (network) from
symptoms to actions, as directed by AP recommendations. In addition to basic text
mining analysis of a single term, the aim is to further validate the viability of knowledge
exchange via online social media sites. In the course of the groups’ discussions, when the
existence of a symptom was reviewed, the intent was to ascertain whether or not it was
followed by an action.

Excluding conversation threads/networks that were considered irrelevant to AP
symptoms and actions, 71% of the eligible threads from both the Asthma and COPD
groups contained at least one symptom and one action. Table 7 below summarized
quantities of symptoms (S) and actions (A) found to be in sequence within networks.
Short of breath (S1) and use breathing techniques (A3) were the most frequent
“symptom” and “action” in the discussions. They were likewise prominent in their
association as well. Specifically, S1 was followed by A3 in 13 discussions (20% of the
overall discussions and 92% of A3 instances). The second most prevalent combinations
of “symptoms” and “actions” were Short of breath (S1), start medications for flare up
(A1), and increase oxygen (A4). This was evident in 7% of the networks examined. The
third “symptoms”/”actions” correlation, which constituted between 6 and 3 %, included
cough up sputum (S2) and regular cough (S3); followed by start medications for flare up
(A1) and Short of breath (S1), accompanied by start antibiotics (A6).

Further minor evidence suggested that “action” instances like start prednisone (A7)

and go to hospital emergency department (A8) were related to instances with
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“symptoms” like Short of breath (S1), extremely short of breath (S5), and agitated (S6).

Moreover, concept network flow diagrams showed instances of “symptoms” only that

were not followed by “actions”. Evidently, knowledge exchanged was mostly on

“symptoms”, with very few suggestions provided for “actions”. Indeed, “actions” like

notify contact person (AS) and (A9) dial 911 were never suggested. Therefore, it is

reasonable to conclude that information exchanged within Asthma and COPD blogs was

limited to some common “actions” like use breathing techniques (A3) and start

medications for flare up (Al).

Table 7 Concepts mapping results
AP Themes Unit (Symptoms) Total AP Themes Unit (Actions) Total
S1 38 Al 7
S2 19 A2 4
S3 8 A3 14
S4 11 A4 6
S5 12 A5 0
S6 17 A6 4
S7 2 A7 1
S8 3 A8 2
S9 3 A9 0

4.5 Statistical Analysis

In this analysis, multiple logistic regression models are established to examine

relationships between the Asthma and COPD AP components, “symptoms” and

“actions”. The models are also used to examine the existence of correlations of social
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capital within computer-mediated communications of the Asthma and COPD groups.
Concept networks, discussed above, were used to assess this type of association manually
within individual conversations, where statistical inference was used to quantify the
significance of the associations.

Multiple logistic regressions were aimed at testing the association between all
“symptoms” (S1-S9) and “actions” (A1-A9) separately. Each “action” is modelled as a
dependent variable and tested with all “symptoms” as independent variables.

Sample data collected as a result of previous analytical steps in this thesis work
was processed through Statistical Analysis System (SAS). Asthma and COPD data was
separated and assessed for their adherence to AP using logistic regression. However,
findings from these logistic regressins were not statistically significant and therefore the
two datasets were combined and results are as follows

Table 8 below summarizes significant findings for models examined. Models
tested for A5-9 are not listed in the results table because they did not qualify with any
valid regression results due to insufficient observations. Results for A2,3 were not
significant. Model (A1) start medications for flare up and (A4) increase oxygen showed
significant results, indicating correlation of their existence with particular symptoms. Al
model’s likelihood test statistics X = 13.5, with 9 df and associated P < 0.027, suggest
that at least one regression coefficient is significant. This coefficient was associated with
(S2) cough up sputum and P = 0.047. Therefore, discussion messages (threads) among
members in our sampled groups with references to “symptoms” related to “cough” (S2)
were significantly coupled with “actions” related to “flare up medications”(Al).

Similarly, A4 model’s likelihood test statistics X* = 4.04, with 1 df and associated P <
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0.044, indicated significant correlations of symptoms to A4. Specifically, this connection
counted for S3 regular cough with P = 0.039; S3 was notably linked to conversations
about “higher oxygen requirements” A4.

To conclude, the statistical analysis of informational flow within Asthma and
COPD virtual communities resulted in some significant findings. “Cough”-related
“symptoms” instances are joined with “actions” concerning medication start and higher
oxygen requirements.

A few limitations and challenges were encountered in this statistical analysis, one of

which was insufficient sample size.

Table 8 Regression models results
Model Odds Ratio Estimates P- Value
Al 8.1 S2 (0.047)
A4 7 S3(0.039)

4.6 Summary

The results presented in this chapter focused on contents and their connections in
Asthma and COPD blogs and discussion forums. Analyses were carried out according to
the framework presented in Chapter 3. Cyber discussions and knowledge exchange were
processed using text mining approaches, social network analysis, patient communication
content matching with clinical data standards using SNOMED-CT and CVH, and
statistical analysis. Consumer health information exchange (patient vocabulary and
terms) is different from standard terminology and needs to be mapped using expert

knowledge. Network mapping and assessment of connections among Asthma and COPD
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group members resulted in supportive measures for unrestricted information flow within
the community (social network analysis results). This is supportive of online social media
application uses for knowledge exchange and self-management. Statistical analyses
showed significant connections between symptoms and actions. Therefore, we conclude
that unsupervised patient communication via Internet social media can be used as an
effective patient information exchange site, when expert advice and guidance is also

provided.
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CHAPTER S5 Conclusion

5.1 Conclusion

In this thesis, an extensive review of social media tools revealed that blogs are a
viable medium for knowledge exchange between Asthma and COPD patients. Although
the published literature on literature review methods is abundant, there is scarcity of
methods to review web-based information. Therefore, the methodological framework
developed in this thesis work for website review (Chapter 3) can be tested and used in
other similar research endeavours.

Furthermore, this work integrated core elements of health informatics, including
data mining and clinical standards (Action Plan) concept mapping. Results of text mining
of message threads, using NETLYTIC, were mapped to CHV and compared to
SNOMED CT and UMLS. In addition, health informatics applications of knowledge
representation and management strategies were combined in the development of new
uses of existing analytical frameworks within this thesis context (Figure 6 in Chapter 3).

While consumer health informatics focuses on empowering users as healthcare
consumers through its applications, its primary aim is to lessen the language gap between
healthcare professionals and patients. Consumer Health Vocabulary (CHV) is an
application of consumer health informatics, which is a component of medical informatics.
In this research, a CHV interface, when combined with concept mapping of mined text
data with SNOWMED and UMLS, provided a better mapping protocol than using one
method or tool alone. Integration occurred after a rigorous assessment of CHV
advancement, testing and validation, and applications. A significant portion of the

reviewed literature was devoted to a review of these aspects of CHV. Although still under
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development, the CHV web interface tool added significant value to findings related to
the consumer health vocabulary developed in this application.

The findings supported the hypothesis explored in this thesis, that online social
media can be considered a viable option for knowledge exchange and self-management
among Asthma and COPD patients, using an Action Plan as a benchmark measure in two
of the AP components. The network dynamics and connections parameters indicated that
knowledge diffusion via blogs is possible. In other words, weblogs provided an efficient
mechanism of knowledge exchange among well-connected group members among whom
were high reciprocal connections. Also, several AP components provided a strong match
with patient/consumer action suggestions, with further details given below. The low
congruence could be due to the fact that the patient social media sites were not
coordinated by health professionals.

The examined terms and phrases reflected the quality of the use of language by
patients/consumers, when compared with CHV and clinical terminology standards. Also,
our findings supported significant relationships between the “symptoms” and “actions”,
in correspondence with the recommendations given by the Action Plan. Nevertheless,
some challenges that could still arise can be addressed with a professional moderator.
5.2 CHALLENGES, BIASES AND LIMITATIONS

One example of language challenges that was found to be a barrier to adherence
to AP within the studied online social media applications, is the use of terms and phrases
communicated by users. Consumer health vocabulary (CHV) that expressed the extent or
degree of symptom severity was challenging, as was mapping with explicit classifications

as being either a “symptom” or an “action” . One example of these terms was
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“exacerbation”. Established medical terminologies recognised this term to effectively
describe chronic diseases progression. However, in Asthma and COPD patients’
communications, the scalability of this term was difficult and did not easily lead to an
effective following “action”.

One limitation encountered in this work is related to subject recruitment for the
research-developed forums. It is possible that time constraints limited our ability to
engage required number of participants for each group. Another reason may have been
the existing patient networks that expressed conflict of interest in the development of new
research-related networks. Another barrier that could hinder the process of implementing
AP through publicly-accessed social media was involvement of users with commercial
interests. Members were registering to be participants within groups with the intent of
advertising commercial goods that were not relevant to our population. This could be
recognised as a harmful interaction.

5.3 STuDY CONTRIBUTION

The results of this thesis research provide a protocol for the application and
testing of existing analytical frameworks that can be adopted for evaluating and
examining information and knowledge exchange among disease-specific groups via
social networking in Web 2.0. In this work, the focus was on Asthma and COPD Action
Plans, driven by a combination of health informatics and consumer informatics. To
address the scarcity of analytical frameworks in web searches, we identified enabling
elements in social Web 2.0 applications for Asthma and COPD patients to empower

symptom control, self-management, and the making of effective health-related decisions.
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The study protocol used in this thesis can be applied to research similar social media
forums for individuals with other clinical conditions.
5.4 FUTURE DIRECTIONS

Whether from a clinical, practical, or technical perspective, this work speaks to a
wide variety of domains. Moreover, although Asthma and COPD online social media
users were the specific focus here, the analysis process can be applied in numerous fields.
The results of this study invite future research in consumer health informatics and
consumer health vocabulary studies to conquer, reduce, and bridge the information gap
between health professionals and patients. This can be accomplished by analysing
communicated language among users and patients, describing their symptoms, and
discussing their disease management process. The enabling elements suggested by
network analysis findings within groups foster the promotion of new techniques and
treatment strategies for Asthma and COPD patients, bolstered by robust health

professional involvement and participation.
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APPENDIX A COPD Action Plan template document

Canadian Respiratory PLAN OF ACTION FOR

GUidElinEﬁ PEHEM'E- mp'_'f' patiant’s nams

MY SYMPTOMS

* | feel shoet of breath:

* | cough up sputum daily. Mo e, colour:
* | cough regularty. Mo Yes

MY SYMPTOMS

* | hawve changes in my sputum [colour, volume, consistency), not only In the moming
* | have more shortness of breath then uswal

Mote that these changas may happen after & cold or flu-like dness andfor sore throat.
Some peope feal a change In mood, fatigue or low enengy prior to a flans-up.

MY AGTIONS
* | use rmy prescription for COPD flare up

*+ | avold things that make my symptoms worse

* | use rmy breathing, relaxation, body pesiton and energy conservation technigues

* If | @m already on Cigygen, | use it conslstently and increase from _ Limin 1o Lfmin

* | notity my contact person (Tel: ) and'or see my doctor (Tel: ]

PRESCRIFTION FOR COPD FLARE-UP

1) i your SPUTUM becomes yellowish/greenish

start Antiblotic Doge: Hplitsz Frequency:_  #days:

If repeating antiblotics within 3 manths, usa the following antiblotic Instesd

start Antiblotic Doge: Hplitsz Frequency:_  #days:

2) i you are more SHORT OF BREATH than usual, take _ pufis of up to a mazimum

of ___ times per day, as necessary

If your SHORTMESS OF BREATH DOES NOT IMPROVE,

start PREDNISONE Dome: # pille:__ Frequency:_ & days:_
Prysiclan Mame Signature License Date

| FEEL MUGH WORSE OR IN DANGER

MY SYMPTOME
* My symptoms have worsenad. + | notify my contact perscn andior sae my doctor

= After 48 hours of treatment my symptoms are not battar = Aftar 5 pm or on the weekend, | go to the hospital
ameargency cepariment (Tel: ;

* | am axtramaly short of breath, agitated, confused andfor | = 1 dial 811 for an ambulance to take me to
drowsy, andior | have chest pain the hospltal emergency department.
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APPENDIX B Asthma Action Plan template document

Respirology Clinic
Asthma Teaching Plan

Early Warning Signs Indicating
That Your Asthma is out of Control

1.

6.

Shortness of breath, coughing, wheezing or tightness in the
chest that awakens you from sleep more than once a week.

Prolonged coughing, with or without phlegm that is usually not
present. Can be due to nasal symptoms as well.

Asthma symptoms, cough, wheezing, chest tightness more than
twice a week.

Inhalers do not provide relief for the full 4 hours.

You need to use your reliever puffer more

than

or,

times per week / day,

If you have a peak flow meter and your numbers drop by

% or to L/min.

Action Plan

When your asthma is out of control, DO:

1. Look for and, if you can, remove yourself from the cause, triggers, e.g.
animals, dust, moulds, grass, pollens, etc.).

2. a)

a.
b.

Increase your to puffs times a day.

Increase your to puffs times a day.

ADD in your to puffs times a day.
If you are not better or are worse after hours,

i. Take tablets prednisone/medrol times a day,

Hold / continue your inhaled steroids e.g. Flovent, Pulmicort, Qvar etc
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iii. Call Dr. for further instructions.

OR:

IF YOU ARE GETTING BETTER IN 24/48 HOURS, BUT NOT ALL BETTER

iv. Continue ___puffs __times per day until your
symptoms have disappeared and your peak flows have returned to
80 % of your best or L/min for days in a row.
2 Then decrease your to puffs X per
day for days
Use your bronchodilator on an as needed basis

only, hopefully only 1 — 3 times per week

Vi. If still no symptoms for a further days decrease your
to puffs X per day

Vii. If still no symptoms decrease your to puffs
X per day
viii.  Stop / Decrease your prednisone on day if no symptoms.
Start / continue your inhaled steroid at puffs _ times

per day (the day before you are to stop your prednisone).

iX. Decrease prednisone by pill every d
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APPENDIX C Blogs Screening Results

Subject

Participant

Demographic

Facebo
ok©/
Twitter
©

Asth
ma/

COPD

Gui
ded
sub
ject
pos
ts

Fr
ee

po

3

Only
patie
nts

Only

professi
onals

Both
patients
&
professi
onals

Cana
da

Global

Link

us

http://blog

patientslikeme.
co
m/

http://www.
dailystrength

org/support-
groups

http://netwo

rk.patient.or
g.in/

http: //www.
ginasthma.

com/index.a
sp?l1=1&I2=
0

http://www.
goldcopd.

com/WCDIn

dex.asp?l1=1
&12=0

http://cnrch
ome.

net/index.ht

ml

http://www.

lunghealthfr
amework

.ca/home

92




http: //www.

nflung.ca/

physical
groups not
online

http: //www.

on.lung.ca/

Facebook©
wall for
anouncemen
ts

http: //www.

nb.lung.ca/

very few
patient
participated
in F. wall

http: //www.

pg.lung.ca/

very few
patient’s
postsin F
wall

http: //www.

pei.lung.ca/

Both T&F
walls for
organization’
s
announceme
nts

http: //www.

sk.lung.ca/

organization’
s
announceme
nts

_

http: //www.

ab.lung.ca/

organization’
s
announceme
nts

http: //www.

mb.lung.ca/

very few
patient
participated
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in F. wall

http: //www.

lung.ca/

home-
accueil e.php

organization’
s
announceme
nts

_

http: //www.

asthma.ca/a
dults/

founded
below

http://napa-

blog.blogspo
t.com

National
Asthma
Patient
Alliance

[u=y

http://www.
patient-

experience.c
om

/?s=asthma&

submit.x=0&
submit

.y=0&submit
=Search

http: //www.
patient-

experience.c
om/index.ph
b

/asthma-

inhalers-

blog/

[uny

UK

http://talk.n
hs.uk/blogs

/asthma/def
aultaspx

http://talk.n
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hs.uk/blogs

copd/defaul
t.aspx

people’s
opinions

us

http://e-
patients.net/

archives

/category/pa
tient-
networks

people’s
opinions

us

http://www.
carepages

.com/forums

http://www.
wsdha.org

category/he
alth-care

UK

http://cases

blog.blogspo
t.

com/search/
label /Pulmo
nology

http: //www.

blogs.com/to
pten/top-10-

best-clinical-
medicine-

blogs/

EDUCATION
AL FOR
PROFESIONA
LS

http://www.

copdblog.co
m

/default.aspx
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APPENDIX D Demographic Questions

(To be filled electronically by participant upon online web registration)

1. Have you been diagnosed with Asthma or COPD?

2. Are you taking care of someone who has been diagnosed with Asthma or
COPD?

3. Do you consider the symptoms to be controlled or uncontrolled?

4. Age of participant (please choose one age group between 18-25, 26-30, 31-
35, 36-40,41-50, 51- 65 or more).

5. Gender of participant (please choose from male or female).

6. Country of residence of participant (please type in the name of your country).

7. Level of education of participant (please choose from: secondary, post-
secondary, less than secondary).

8. Employment status of participant (please choose from: employed, health
professional, unemployed, retired).

9. Ifahealth professional, please provide more details about your speciality.
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APPENDIX E Concepts Mapping Results

patietns' used
terms CHV UMLS SNOMED CT AP-THEMES
breath more shortness short of
often of breath dyspnea breathless(F) breath
insuffieicent breathing shortness
breathing difficulty of breath mild exertion
difficulty
breathing
flare up at night moderate exertion
breathing
becomes cannot breath deeply
labored enough (F)
exacerbation difficulty breathing (F)
breathing difficulty taking deep
getting worse breath (F)
major problem
with her her ineffective breathing
breathing pattern (F)
exacerbations irregular breathing (F)
difficult to
breathe shallow breathing (F)
able to cough up cough up
cough cough sputum (F) sputum
coughing up
any phlegm cough (F)
cough up does cough up sputum
phlegm (F)
productive cough (F)
ability to cough up
sputum(O)
cough cough coughing night cough present (S) | regular cough
chronich cough (F)
cough (F)
dry cough (F)
non productive cough
(F)
sputum color,
color of color of productive cough-clear volume,
caugh yellow sputum sputum sputum (F) consistency
productive cough- green
yellow phlegm sputum (F)
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yucky mucus

productive cough-
yellow sputum (F)

lots and lots of
mucus

extremely
breathless- strenuous short of
exacerbation exertion (F) breath
would not get
my breath back catching breath (F)
unable to catch
my breathe gasping for breath (F)
impossible to increasing
breathe at al breathlessness (F)
unbearable to increasing
breath breathlessness (F)
bad
exacerbation labored breathing (F)
unable to take deep
extreme SOB breaths (F)
anxiety agitation agitation feeling agitated (F)/ agitated
breathing faster
exacerbations
anxiety when I
couldn't breath
on examination-
confusion confusion confusion mentally confused (D)* [ confused
sleepiness | drowsness | drowsy (F) drowsy
chest pain on breathing | have chest
chest pain (F) pain
pain
ocassionally in
my upper
lung/chest
fast acting

INHALER helps
to calm down
the cough

start medications for
COPD flare up

Increase your
puffs/take

antibiotics for
COPD flare up

use my rescue
inhaler
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stay away from

avoid
symptom

sick people/ aggravation
use
breathing,
relaxing,
body
positions,
energy
pursed lip physical active cycle of breathing | conservation
breathing exercise exercise techniques(T) techniques
proper
breathing breathing exercise,blow
techniques bottel (T)
tak big deep breathing phonatory
breath... exercise (T)
hold your deep breathing and
breath. coughing exercise (T)
deep breathing exercise
breath slower (T)
try blowing diaphragmatic
through a straw breathing exercise (T)
encouragement of deep
breathing and coughing
exercise(P)
relaxed breathing (T)
high concentration
oxygen therapy
(P)/home oxygen
therapy(P)/oxygen
therapy(P)/ increased increase
oxygen (as F not P!!) oxygen

notify contcat
person

take an start

antibiotic antibiotics
start
prednisone

go to hospital
emergency
department
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dial 911
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