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Evaluation of Young Adults’ Preferences, Needs, and the Understandability of the Personal
Health Record Data Contents
Haya Alkhatlan, Ph.D.

University of Pittsburgh, 2010

This research study examines Personal Health Records (PHRs), focusing on the issues of data
contents from the end users’ perspectives. The study evaluates the understandability of the
Continuity of Care Record (CCR) standard terminology currently used in PHR system and
explores users’ preferences and needs for data contents.

PHRs are becoming an increasingly important and popular means of enabling individuals
to have more direct and stronger ownership and management of their health information. One of
the potential barriers to the PHRs adoption is the usability of the system, particularly the fact that
PHR data contents contain difficult terminology and does not meet the users’ needs and
preferences.

A review of currently available PHR systems shows that vendors are trying to design a
comprehensive PHRs primarily based on data contents from the health providers’ perspectives,
especially the CCR standard. However, this comprehensive data set may be neither suitable nor
appealing to most individuals with a busy schedule. Therefore, this research aims at identifying
the needs and preferences of the primary users of PHRs with the ultimate goal of designing a
user-friendly PHR system that caters to the specific and individual needs of a healthy young

adult population.



A mixed-method of qualitative and quantitative research in the form of an exploratory-
descriptive study was conducted to examine the individual’s needs in terms of PHR contents and
terminology. Data was collected through an in-depth, semi-structured interview.

Furthermore, a qualitative review study was conducted to identify each data element in
the currently available free and for-purchase PHR systems and compare those with the CCR.
The PHR included in this study were randomly chosen from the list of PHR tools and services
available at www.myphr.com.

The results of this research provide insight for PHR developers, enabling them to better
design and tailor PHR technology in order to fulfill the needs and desires of each specific
individual group and subgroup. A PHR system tailored to the user’s individualized needs will
serve to make the user feel more comfortable using and maintaining it, and then could lead to

wider adoption of PHR within the population.



TABLE OF CONTENTS

ACKNOWLEDGMENTS ... oo Xl
1.0 INTRODUCTION ... .ottt 1
11 BACKGROUND ......ooiiiiiii s 1
1.2 RESEARCH MOTIVATION ..ot 5
13 SPECIFIC AIMS AND RESEARCH QUESTIONS.........cccoiiiiiiiiccnn 9
14 PROBLEM STATEMENT ...t 10
1.5 SIGNIFICANCE OF THE STUDY ...ciiiiiiiiiici s 13
2.0 RELATED WORK ..ot 15
2.1 PERSONAL INFORMATION MANAGEMENT SYSTEM........ccccovviinen. 15
2.2 DEFINITIONS OF PERSONAL HEALTH RECORDS..........ccccooviiiiiien, 20
2.3 STAKEHOLDERS OF PERSONAL HEALTH RECORDS...........c.ccooene. 21
2.4 RELATIONSHIP BETWEEN ELECTRONIC HEALTH RECORDS AND
PERSONAL HEALTH RECORDS.........cooiiiii 24
2.5 CONTENTS OF PERSONAL HEALTH RECORDS. ..o 26
2.6 TYPES OF PERSONAL HEALTH RECORDS ..., 28
2.7 CONTINUITY OF CARE RECORD (CCR)...cccoveiiiiiieiinienieisienieeeesieseeenes 31
2.8 PERSONAL HEALTH RECORDS AND THEIR APPLICATIONS IN THE
LITERATURE ... 36

Vi



3.0

4.0

5.0

2.9

2.10

ADVANTAGES OF THE PERSONAL HEALTH RECORD.............ccc...... 40

BARRIERS AND ISSUES OF CONCERN TO THE IMPLEMENTATION

OF THE ELECTRONIC AND PERSONAL HEALTH RECORD .........ccooviiiiiiinne 45

3.1

3.2

3.3

3.4

3.5

4.1

2.10.1 Barriers to the Implementation of the Electronic Health Record and
Adoption of Personal Health RECOrd ..........cccovviieiiiii i 45

2.10.2  Issues of Concern to the Implementation of the Electronic and Personal

HEAITN RECOIT..... .o 52
METHODOLOGY ....ooiiiiiiieie et 55
RESEARCH DESIGN.....cooiiiiiee e 59
RESEARCH METHODS. ... 60
SAMPLE SIZE........o e 80
INCLUSION CRITERIA ... 80
DATA ANALYSIS .. 82
RESULTS ettt b et e et e s et e e nbeesneeete e 84
RESULTS OF THE EXPLORATORY DESCRIPTIVE STUDY ................ 84
411  General Description of the Sample..........cccoiiiiiiiiiee, 84

4.1.2 Level of Understandability of the Continuity of Care Record (CCR)

4.1.3 Needs Assessments from Participants’ Perspectives ...........cccceoevennne. 113
414  Review of the Existing PHR Systems to Validate the Usefulness of
Current PHR Systems Based on the Minimum Data Set Recommended by the
ASTM CCR StANAAId. ......cveiiiiiiiiieee e 116

DISCUSSION ...ttt b e ne s 120

vii



5.1 HOW EASY IS IT FOR A YOUNG ADULT USER TO UNDERSTAND

THE CONTINUITY OF CARE RECORD (CCR) DATAITEMS?.....cooiiiiiee, 121
5.2 PERSONAL HEALTH RECORD AND END-USER NEEDS.................... 131
5.3 USEFULNESS OF PERSONAL HEALTH RECORD SYSTEMS............. 134
5.4 TO ESTABLISH THE DIFFERENCES IN PHR DATA ELEMENTS
ACROSS EXISTING PHR SYSTEMS ... 136
5.5 IMPLEMENTATION CHALLENGES ..o, 138
5.6 THE HEALTH INFORMATION TECHNOLOGY FOR ECONOMIC AND
CLINICAL HEALTH (HITECH) ACT ..ot 146
6.0 CONCLUSION ... 151
6.1 FUTURE RESEARCH........coiii 151
6.2 PERSONAL HEALTH RECORD AND HEALTH POLICY .................... 154
6.3 PERSONAL HEALTH RECORD AS A DATA SOURCE FOR HEALTH
POLICY 155
6.4 FUTURE OF PERSONAL HEALTH RECORD ........cccciiiiiiiiiiieceee, 159
6.5 LIMITATIONS OF THE STUDY ..ottt 160
6.6 SUMMARY .o 161
6.7 CONCLUSION ... 162
6.8 RECOMMENDATIONS FOR FUTURE RESEARCH ..........cccooviiiiieenn, 163
APPEND X A e 167
APPENDIX B . 169
APPENDIIX C ottt 171
APPENDIX D ..t 173

viii



APPENDIX E ..o 175

APPENDIX F oo 276
APPENDIX G 292
APPENDIX H oo 293
APPENDDIX | oo 294
APPENDIX J oo 298
BIBLIOGRAPHY ... s 303



LIST OF TABLES

Table 1: Short and Long Definitions of the Seventeen CCR IteMS........ccoevvvevieiieiiic e 65
Table 2: The CCR Data Categories and its Data Elements ..o 70
Table 3: Summary of 17 Data Categories in the CCR, Number of Corresponding Data Elements,
and Sample Of Data EIEBMENTS .......c.ooviiieeeie e 79

Table 4: Demographic Characteristics of the Sample (Age, Gender, Marital Status, Nationality,

Table 6: Definitions of the CCR Terms from Participants' Understandability vs. CCR
Operational DEFINITIONS..........iiiiiie et e et e s b e e sbeearee e ree e 89

Table 7: Descriptive Statistics of the CCR Terms (CCR data items sorted according to their

means arranged from Nighest 0 IOWESL) ........ccviiiiiiieie e 96
Table 8: Level of Understandability of the CCR TeIrmS........cccooviiiiiiniiin e 97
Table 9: Participants’ Expectation of the Meaning of Some of the CCR Terms...........cccccveu... 107
Table 10: CCR Terms vs. Participants’ Suggested Simple Terms ........ccccceveveeveeviesieeseeieennnn 108
Table 11: Participants’ Needs with Respect to PHRs Data Contents.............ccccocovevveiveivciennnn, 114

Table 12: Mapping of Data Category in Both Free and For-Purchase PHRs to the CCR

(OF: 1T [o] g 1= SRS 119



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:

Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:

Figure 18:

LIST OF FIGURES

Descending Order of the Score of Understandability of the CCR Terms..................... 94
CCR Term which is “Easy to Understand”............cocevieeiinnenie e 98
CCR Term which is “Easy to Understand”............ccceiirieieenenie e 98
CCR Term which is “Easy to Understand”............cocoiirriiieienie s 99
CCR Term which is “Easy to Understand”............cocoviririienenie e 99
CCR Term which is “Easy to Understand” ............cccooeieeiinneeie e 100
CCR Term which is “Understandable with Short Definitions” ..............ccccooeiennenen. 100
CCR Term which is “Understandable with Short Definitions” .............ccccooeiienenen. 101
CCR Term which is “Understandable with Short Definitions” ..............ccccooeienenen. 101
CCR Term which is “Understandable with Short Definitions” ..............cccceeeiene. 102
CCR Term which is “Understandable with Short Definitions” ..............cccceoeienne. 102
CCR Term which is “Understandable with Long Definitions”.............cccccceeerirnenn. 103
CCR Term which is “Understandable with Long Definitions”.............c.cccccceevenenn. 103
CCR Term which is “Understandable with Long Definitions”.............c.ccccceceevenenn. 104
Term which is “Understandable with Long Definitions”............ccccccooviiiiieiicennen, 104
CCR Term which is “Understandable with Long Definitions”.............c..cccceeeieneen. 105
CCR Term which is “Understandable with Long Definitions”.............c.ccccceceiienenn. 105
CCR Term which is “Difficult to Understand”............cccocvreieiinineinineceneneees 106

Xi



Figure 19: Percentage of physicians using a computer in their practice (National Committee on

Vital and Health StatistiCS, 2006) .........cueiieriiiiriieiesie e e nreas 137

xii



ACKNOWLEDGMENTS

I could not have completed this dissertation without the inspiration, encouragement, and support

of many people. First, | would like to thank Dr. Parmanto, my research advisor and dissertation
committee chair, for his endless advice and guidance. Also, | would like to thank my advisory
committee members: Dr. Rohrer, Dr. Rubinstein, and Dr. Watzlaf. Their participation in this
dissertation has been vital and generous. Their comments have helped me to shape and refine
my research in deep and lasting ways ever since the proposal defense.

My biggest thanks must go to the Health Information Management Research Team, who
has spent hours listening to my presentations and providing me with valuable comments. The
team members have given me comfort and a sense of family gathering every Friday. They have
been an inspiration to me. Special thanks and appreciation to my friend Andi Saptono. Andi
kept me happy and provided me with necessary support and assistance throughout my journey.

I am grateful to the American Health Information Management Association, the
Foundation of Research and Education (FORE)’s Dissertation Assistance program, for funding
this research and all members of the Personal Health Information Practice Council.

I would also like to take this opportunity to express my love and respect to my mom,
family members, and sincere friends, who supported me in many ways. They all have been great
sources of the love, encouragement, and enlightenment that kept me going over the last five

years.

Xiii



| am pleased to thank my lovely daughters, Shouq and Alsadan, for creating a
comfortable environment where | could peacefully study and write. They both have been very
responsible, patient, and understanding. They have provided me with necessary love,
inspiration, assistance, support, and encouragement during my journey.

Finally, and most importantly, this dissertation is dedicated to my husband, Dr. Habib
Alquraini. | would like to express my regard, respect, and deep appreciation for sharing his
experience and insight regarding the concerns addressed in this research and for challenging me
to pursue my higher education and earn a doctorate. His love, encouragement, understanding,
and patience served as constant support and kept me focused on reaching my goals. His sense of
humor kept me laughing when | was confused and under extreme pressure.

I can never thank him enough for all of this and much more.

Xiv



1.0 INTRODUCTION

1.1  BACKGROUND

The Personal Health Record (PHR) is rapidly emerging and evolving as a means to enable
individuals to have easier access to their own health information (Appendix A). Unlike the
traditional medical record, the PHR focuses on the individual as a person who wants to maintain
his/her own health, not just as a patient. In fact, the PHR’s ultimate goal is to keep a person from
succumbing to a state of disease by promoting that individual’s health and well-being
(Munnecke & Kolodner, 2005). The PHR system, which allows individuals to control, maintain,
and update their own health history, can be either paper-based or electronic (American Health
Information Management Association, 2006; Clarke, Meiris, & Nash, 2006; Endsley, Kibbe,
Linares, & Colorafi, 2006; Fahrenholz, Chery, Buck, & Staci, 2007; Markle Foundation, 2004;
Waegemann, 2005). Due to limited accessibility of the paper-based PHR and difficulty
controlling, maintaining, and updating it, it is a less desirable option than the electronic PHR.
Moreover, Hurricane Katrina in 2005 proves the vulnerability of such paper-based health
records. Once floods damaged medical records and prescriptions, thousands of people endured
improper treatment or medical complications (Endsley et al., 2006; Lowes, 2006; Medical
Software Companies, Pharmacy Benefit Managers, Chain Pharmacies, local & National

Foundation, 2005; Tang, Ash, Bates, Overhage, Sands, 2006). Therefore, the government and



private organizations are focusing their efforts on development of the electronic health records
and personal health records to ensure the continuity of care, enhance patient safety, and improve
the quality of healthcare.

The study of the PHR system as an information technology has become an important
aspect of healthcare transformation strategies in the government, public, and private sectors. For
instance, the former President George W. Bush, who acknowledges the significance of
computerized health records to prevent medical mistakes and to increase efficiency of care,
envisions an electronic health record for every American by the year 2014 (Bush, 2004; Clarke et
al., 2006; Ford, Menachemi, & Phillips, 2006; iHealthBeat, 2004; Lowes, 2006; Sprague, 2006).
In addition, the former Secretary of Health and Human Services, Michael Leavitt, created the
American Health Information Committee in order to coordinate efforts and expedite the process
of shifting nationally from paper to electronic health records. Leavitt’s initiative demonstrates
the government’s commitment to and enthusiasm for the transformation of healthcare in the US
to an electronic environment (e-Health Initiative, 2007; Featheringham, 2005; Markle
Foundation, 2006; Sprague, 2006). Other examples of those organizations committed to
transforming into electronic health records are the American Health Information Management
Association (AHIMA), American Medical Informatics Association (AMIA), American Health
Information Community (AHIC), Agency for Health Care Research and Quality, and the Robert
Wood Johnson Foundation.

Many studies and reports suggest that those individuals who maintain personal records of
their health history bring more comprehensive information to points of care. By taking more
ownership and control of their health information, they also have the potential to play a more

active role in their health management (American Health Information Management Association,



2006; Clarke et al., 2006; Endsley et al., 2006; Featheringham, 2005; Lowes, 2006; Markle
Foundation, 2004; Taylor, Bower, Girosi, Bigelow, Fonkych, & Hillestad, 2005; Waegemann,
2005). Knowledge enables people to notice any mistakes in their health information and to
correct them accordingly. Furthermore, being in charge of their medical decisions empowers
people to improve their overall health status and leads to a higher quality of healthcare services
(American Health Information Management Association & American Medical Informatics
Association, 2007; Mueller, Teslow, & Hallyburton, 2007).

Different types of consumers utilize PHRs based on their own specific health and family
needs (Heubusch, 2007b). These consumers, distinguished as being “patients” or “healthy
individuals”, can be further divided into many subgroups. For example, the patient group could
include those with chronic diseases, acute diseases, or specific conditions like pregnancy; it
could also include families with children and elderly parents. The healthy group, on the other
hand, could include the health-conscious individual as well as the average person. While health-
conscious individuals closely monitor their diet, regularly exercise, and avoid negative habits
like smoking and excessive alcohol consumption, the average person may either not pay
attention to such matters or, in the best-case scenario, embrace them on an intermittent basis.

The author has conducted a qualitative investigation review study of currently available
free electronic-based PHR systems. The results show that vendors are trying to design
comprehensive PHRs primarily based on the health providers’ perspectives and the Continuity of
Care Record (CCR) (e-HIM Personal Health Record Work Group, 2005; Fahrenholz et al., 2007;
Rodriguez, Casper, & Brennan, 2007). Appendix D provides a summary of the current ASTM
CCR standard. The National Committee on Vital and Health Statistics (NCVHS) cites that

because PHRs are still in their early stages, more time is needed to develop a unified and



conclusive standard of data elements (e-HIM Personal Health Record Work Group, 2005;
Endsley et al., 2006; Fahrenholz et al., 2007; Rodriguez et al., 2007). NCVHS has pointed out
that “there is no uniform definition of PHRs in industry or government, and the concept
continues to evolve” (National Committee on Vital and Health Statistics, 2006). Therefore, for
the purpose of this study we have adopted the American Health Information Management
Association (AHIMA) definition of the PHR as “an electronic universally available, lifelong
resource of health information needed by individuals to make health decisions. Individuals own
and manage the information in the PHR, which comes from healthcare providers and the
individual. The PHR is maintained in a secure and private environment, with the individual
determining the right of access. The PHR is separate from and does not replace the legal record
of any provider” (e-HIM Personal Health Record Work Group, 2005).

In order to create a PHR system that the end user, whether a patient or healthy individual,
finds appealing and useful, consumers must be included in the early stage of design (Heubusch,
2007b; Rodriguez et al., 2007). Currently, the PHR development rarely adopts a user-centered
design approach even though it is costly to incorporate the user’s point of view once the design
of the PHR is complete (Rodriguez et al., 2007). Failing to address the issue of what and how
much the individual desires to know has become obstacle to the wide adoption of the PHR
(Ariely, 2000). Therefore, a pressing need exists to examine and identify what data elements
each group of consumers prefers to have in his/her PHR system (Heubusch, 2007b; Rodriguez et
al.,, 2007). Research must also evaluate users’ understanding of the CCR data elements
terminology and acknowledge how individuals would like their PHR formatted in order to best

display information with specific significance and relevance to them. Appendix E illustrates the



current standard specifications for CCR, which developers use as a reference to design the
currently available PHRs.

This research aims to help fulfill this need by taking the opinion of consumers, the
primary users of the PHR, into consideration in order to design a friendly PHR that caters to the
specific and individual needs of a diverse population. Participants in this study consisted of a
sample of healthy young adults at the University of Pittsburgh (ages 18-25) who, as shown by
some studies, can be considered “early adopters” to PHR technology (for more details, refer to
the methodology section). First, they were oriented to the research study; then, their level of
understanding of the CCR terms was evaluated; finally, they were interviewed to identify their

preferred PHR data elements.

1.2 RESEARCH MOTIVATION

Providing healthcare staff with accurate and complete health information about the right person
at the right time is the key to successful medical decision making during a medical encounter.
Lacking access to individual health information can lead to medical errors, inaccurate decision-
making, and increased cost.

The American Health Information Management Association (AHIMA), as part of its
electronic health information management (e-HIM) strategy for 2003 and beyond, aims to
“promote the migration from paper to an electronic health information infrastructure” (American
Medical Informatics Association, 2006; e-HIM Personal Health Record Work Group, 2005). In
a step towards empowering patients, the Association developed myPHR, a component of an

education campaign that encourages patients to have more control over their healthcare



(Abdelhak, 2005). In addition, one of the AHIMA efforts to promote the PHR is AHIMA's
public service announcement (PSA), which has reached more than 700,000 viewers since its
initial broadcast in the Albugquerque market on February 5, 2008.

While today’s healthcare industry explores Personal Health Record (PHR) systems and
examines the advantages to the adoption and utilization of the system, such as cost reduction,
lessening of fragmentation in current healthcare delivery systems, improvement of the patient-
physician relationship, empowerment of patients and other individuals caring for loved ones,
enhancement of patient safety, and an increase in quality of care, the PHR remains in its infancy
and needs time to be fully developed (Clarke et al., 2006; Endsley et al., 2006; Lowes, 2006;
Markle Foundation, 2004; Ventres, Kooienga, Vuckovic, Marlin, Nygren, & Stewart, 2006).

Preliminary implementations show that the PHR is a helpful tool that provides patients
with a better comprehension of and more control over their health issues and conditions,
resulting in empowered patients (American Health Information Management Association, 2006;
American Health Information Management Association & American Medical Informatics
Association, 2007; Clarke et al., 2006; Endsley et al., 2006; Markle Foundation, 2004; Ventres et
al., 2006; Waegemann, 2005). However, more research is needed to adequately understand and
address all issues related to the PHR (American Health Information Management Association &
American Medical Informatics Association, 2007; Armijo, Mark, Chin, John, Allison, Kneale et
al., 2006; Civan, Skeels, Stolyar, & Pratt, 2006; Conemaugh Health System, 2007; Cronin,
Lober, Esterhay, & Dimitropoulos, 2007; Gearon, 2007; Heubusch, 2007b; Kukafka, 2007).
Necessary research includes study in the following areas: confidentiality of patient information,
web security, reimbursement and incentives for physicians who use electronic consultations,

liability concerns, attitudes of individuals toward owning, accessing, and managing their health



information using the PHR system, and consumer preferences and needs with respect to specific
content of the PHR.

This study addresses this last issue. To evaluate the level of user’s understandability of
CCR terms, and to investigate the preferences and needs of healthy young individuals with
regards to the PHR system. It explores what information-specific data elements users want to
include in their PHR. With individuals having different expectations and needs concerning the
use of the PHR system, there is an urgency to examine the specific demands of different types of
users and to enable tailoring of a PHR system more suited to each individual. Designing an ideal
PHR which fits the specific criteria of the user(s) will undoubtedly have a positive impact on the
development, utilization, and maintenance of the PHR system.

This study included healthy young adults for the following reasons. First, none of the
current studies on design of PHR and evaluation of users’ satisfaction with the PHR system
acknowledged this group of individuals, which constitutes a large segment of the population.
While the Agency for Healthcare Research and Quality and the Robert Wood Johnson
Foundation have funded many large projects involving design of PHR systems for non-healthy
groups, such as diabetic patients and women with breast cancer, they have not funded studies
examining designs for healthy young adults. Second, this study determined the inclusion criteria
based on the characteristics of the “early adopters” of the PHR system. These attributes are
individuals who are young (age 18-25), are usually healthy, more educated, motivated,
enthusiastic, and technologically savvy—nhaving reasonable competency in using computers and
accessing the Internet—(Fowles et al., 2004, Lake research partners & American view point,
2006, Munir& Boaden, 2001; Williams et al., 2001, Munir& Boaden, 2001, Leonard, 2004).

Third, with limited funding, the personal and organizational costs to gather information from



non-healthy individuals would be prohibitive, especially when the main method of collecting
data would be in-depth interviews that last approximately ninety minutes. Since the PHR’s
ultimate purpose is to prevent disease and promote health and well-being by enabling individuals
to manage their own health information, it should be accessible to all competent adults regardless
of the presence or absence of any kind of disease. Moreover, since PHRs have a diverse user
base, it is difficult to obtain meaningful feedback from all potential users at once. Therefore, for
the purpose of this study, we targeted a sample of young, healthy individuals to obtain a deeper
understanding of their expectations and needs, which will then form a foundation to expand the
body of knowledge to another population in the future.

As a result, upon completion, this research will yield a better understanding of the type of
information that is most relevant to individual users. Also, gaining knowledge of individuals’
reasons for using or not using the PHR and determining participants’ understanding of the
commonly used PHR vocabulary and healthcare provider terminology will enable policy makers,
private organizations, healthcare providers, and advocates of the PHR to explore and identify

new approaches that can encourage the widespread acceptance of the PHR by all individuals.



1.3  SPECIFIC AIMS AND RESEARCH QUESTIONS

The specific aims of this research study are:
1. To measure the young adults’ level of understandability of Continuity of Care Record
(CCR) data items.
2. To discover end-users’ needs, expectations, and PHR preference in terms of information
included and vocabulary used for specific data elements.
3. To determine how the data elements of PHRs differ for the needs of end-users and
healthcare providers.
4. To review the existing PHR systems to validate the usefulness of current PHR systems
based on the minimum data set recommended by the ASTM CCR standard.
5. To establish the differences in PHR data elements across existing PHR systems, in order to
identify areas of improvement for the future revision of the PHR standard.
In order to reach these specific aims, this research study will answer the following three research
questions:
1. How easy is it for a young adult user to understand the Continuity of Care Record (CCR)
data items?
2. To what extent do healthcare providers and users have different needs regarding the data
elements of the personal health record system?
3. How do the data elements of the currently available PHR systems differ from the

Continuity of Care Record (CCR) standard?



1.4 PROBLEM STATEMENT

Different providers at several locations gather patient health information (Appendix B) that spans
a large period, often from birth to death. These healthcare providers may make their medical
decisions (diagnosis, choice of therapy, plan of treatment/care, prognosis, etc.) based on
incomplete, inaccurate, and scattered data; some of these decisions are intuitive and not rooted in
evidence-based practice (Rohrer, 2006). This leads to instances of inaccurate decision-making,
increased costs, and medical errors, which result in a significant number of avoidable deaths.
For example, some reports show up to 98,000 deaths annually are a result of preventable medical
errors, one-fifth of these errors being related to the lack of immediate access to accurate and
complete patient health information (Benjamin, 2000; Institute of Medicine’s (IOM), 1999;
Starfield, 2000; The Cance Cure Foundation, 2000). One study ranks this as the eighth leading
cause of deaths in the United States, and another lists it as the third (IOM’s Committee on the
Quality of Health Care in America, 2001; Starfield, 2000; The Cance Cure Foundation, 2000).
With access to Personal Health Record (PHR), healthcare providers should have a clearer
understanding of each case and to more reliably make the appropriate decisions for each patient.
This would increase patient safety and prevent unnecessary medical errors (Markle Foundation,

2004).
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Although individuals have been using the PHR, especially the paper format, for a long
time, professionals still consider it to be in its early stage of development (Bush, 1945; Cimino,
Elkin, & Barnett, 1992; Clarke et al., 2006; Endsley et al., 2006; Lowes, 2006; Markle
Foundation, 2004; Ventres et al., 2006). A fairly limited number of studies of the PHR system
has been conducted and published to date (Delbanco & Sands, 2004; Tang et al., 2006; Wang,
Lau, Matsen, & Kim, 2004). Nonetheless, many studies by such leading organizations and
agencies as the American Health Information Management Association (AHIMA), the American
Medical Informatics Association (AMIA), the Markle Foundation, California HealthCare
Foundation, and the Agency for Healthcare Research and Quality, as well as other public or
private agencies, scholars, and researchers, have concluded that Americans favor the use of the
PHR. However, the overall PHR adoption rate in the US is a mere 10% to 15% and its adoption
rate among patients who actively managing chronic conditions is only 30% to 40% (Heubusch,
2007a; Sprague, 2006; Ventres et al., 2006).

Once individuals understand the full potential of the PHR, they can be proactive in taking
the responsibility to create, complete, and maintain their own health information by adopting a
PHR system. In fact, many studies found that 72% of the public favor the PHR as a new
technology with only 23% opposing it (Delbanco & Sands, 2004; Heubusch, 2007a, 2007b; Kane
& Sands, 1998; Markle Foundation, 2005; Ventres et al., 2006). However, a study by Manhattan
Research shows that only 1% of the public actually uses PHRs (Heubusch, 2007a). Rodriguez et
al. (2007) argue that the main reason for PHR systems low utilization is that most of the
commercial and non-commercial PHRs are: 1) traditional, i.e. provider-centered, with a design
based almost entirely on the health providers’ perspective and the Continuity of Care Record

(CCR). 2) give little attention to involving users in the design stage; and 3) fail to address the

11



needs and preferences of end users (Bonander, Crawford, Kukafka, Daniel, & Mandl, 2007;
Heubusch, 2007a, 2007b). These studies show that user involvement and participation in the
early stage of the design process of PHR system is crucial for their adoption and utilization as a
part of users’ daily life. That is, they suggest that obtaining users’ viewpoint and incorporating
this in the design, could enable users to have more control over the PHR contents and
personalized data elements to better fit their needs, will result in higher usage. In addition,
because the average user usually will not have the medical knowledge and background of a
healthcare provider, simple, clear, and understandable vocabulary and terminology must be
provided for a lay person to use the system easily (Armijo et al., 2006; Sherrilynne, 2007; Sittig,
Masys, Brennan, Chute, & Oberle, 2007; Smith, Treitler, keselman, & Zielstorff, 2007; Zeng &
Tse, 2006).

In order to have a PHR that is both appealing and helpful to the end users, whether
patients or healthy individuals, developers must include these users in the early stage of design
(Bonander et al., 2007; Bosworth, 2007; Rodriguez et al., 2007; Sherrilynne, 2007). In fact,
Vera Rulon, MS, RHIT, CCS, presented her opinion at a seminar at the AHIMA’s 2007
convention, saying, “Anytime you need to effect a change, it is really about the people, not so
much the technology.” She also said, “Technology can do anything, but just because we build
technology that is useful doesn’t mean people are going to use it” (Rulon, 2007). Therefore,
developers have to design technology with users in mind. Currently, PHR development rarely
adopts a patient-centered design approach (Rodriguez et al., 2007). Failing to address the issue
of what type of information and how much of it each individual desires impedes the wide
utilization of the PHR (Ariely, 2000). Therefore, a pressing need exists to examine and identify

what data elements and terminology each group of users prefers in a PHR system (Heubusch,
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2007b; Rodriguez et al., 2007). In addition, research must identify how consumers prefer their
PHR to be formatted in terms of specific significance and relevance to them.

Little research currently focuses on the perspectives of the product’s primary user, an
important key for a widespread use of the PHR (Bosworth, 2007; Cronin et al., 2007; Heubusch,

2007a, 2007b; Rodriguez et al., 2007).

1.5  SIGNIFICANCE OF THE STUDY

The results of this study will be valuable in many ways. First, they will provide insight for
personal health record systems (PHR) vendors and developers as to how to better design and
tailor PHR to fulfill the widely varied health needs and desires of the potential end users.
Individuals can then feel more comfortable using PHR designed for their own individualized
needs. Second, the data gathered from the participants in the in-depth interview will be used to
answer the research questions in an effort to further expand the existing body of knowledge on
different target populations of either healthy or non-healthy individuals in different age groups.
The published results will provide a basis for further research and investigation by eliciting
users’ needs and expectations, with which designers can generate new ideas regarding strategies
for overcoming barriers to use of the PHR. Third, the findings will provide valuable information
to healthcare policy makers, research-funding agencies, PHR users, and stakeholders about what
changes are necessary to promote PHR. Fourth, the results will address the concerns of the
Health Information Management Research Team, School of Health and Rehabilitation Sciences,
University of Pittsburgh, about the needs of the users to aid in development of the optimal

MyHealthBits Advance Personal Health Information Management. Finally, the study’s results
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will yield a better understanding of the level of users’ knowledge, of how to assist individuals in
the establishment and maintenance of the PHR system, and how to satisfy the specific

preferences and needs of users.
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2.0 RELATED WORK

2.1 PERSONAL INFORMATION MANAGEMENT SYSTEM

Personal Information Management System (PIMS) technology is becoming increasingly
significant in both the work and home environments. This technology includes any information
system owned and controlled by an individual, such as decision support systems, resource and
people management applications, project management, or database retrieval applications. This
type of system can be developed for personal use—employing and supporting the processes of
acquisition, organization, maintenance, retrieval and presentation of information in a meaningful
manner. Therefore, this technology must be designed based on end users’ needs and preferences.
This includes precise data contents that are relevant to end-users and understandable terminology
and vocabulary. Ideally, a system tailored to the user’s individualized needs will serve to make
the user feel more comfortable using and maintaining it. This tailoring, then, could lead to the
expediting of the adoption of that system among individuals, which is essential for the usability
of PIMS (Barreau, 1995; Bellotti & Smith, 2000; Boardman & Sasse, 2004). The focus of this
research is on one type of PIMS—Evaluation of Young Adults’ Preferences, Needs, and the

Understandability of the Personal Health Record Data Contents.
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Many studies have concentrated on the organization, management, and retrieval of paper
and electronic documents such as files, emails, bookmarks, appointments, reminders, and
contacts, and shown the importance of PIMS in increasing productivity, and reducing time and
effort while increasing accuracy with sharing of information (Barreau, 1995; Boardman & Sasse,
2004; Fertig, Freeman, Gelernter, & 1996; Ofer, Ruth, & Rafi, 2003). Many other studies also
have shown that empowering individuals by giving them the ownership of their health
information has a significant positive impact on their health (Patterson, Luckmann, Sherman, &
Vidal, 2007; Wolter & Friedman, 2005).

Barreau and Nardi (1995) investigate the similarities and differences in electronic filing
and finding methods among users of different operating systems to identify the types of
documents used and to determine “the factors affecting individual decisions to acquire, organize,
maintain, and retrieve information” (p.39). They point out that regardless of what operating
system they used, users employed similar finding location-based techniques and that users
considered archived files not as important as other files. However, one interesting finding was
the difference in the use of subdirectories between the DOS/Windows users and Macintosh
users: DOS/Window users did not employ subdirectories while Macintosh users used them often
because they are flexible and easy to understand. The authors claim that people often feel
frustrated by the high amount of collected information both in the work and home environments
making people feel unorganized and vulnerable. They also report that people have difficulty in
deciding which information is important and relevant and which is not, so they usually have a
fear of deleting any kind of information stored in their computer, even if they have not used it for

a long time.
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Efficient and effective organizing, storing, recalling, and retrieving mechanisms have
been widely investigated. According to Bergman et al. (2003), there are three principles for
effectively organizing PIMS, drawn from the User-Subjective Approach. First, the Subjective
Classification Principle suggests that all different types of information (notes, to-do-lists,
electronic documents, e-mails, pictures, graphs, bookmarks of Web pages, etc.) that are related to
the same theme should be classified, grouped, labeled, and stored according to personal cognitive
schemes under a labeled root folder. This root folder makes sense to the user to recall and
retrieve specific pieces of information easily. The second principle, the Subjective Importance
Principle, concludes that most information important and relevant to users should be located and
stored in a visible, noticeable, and easy-to-access location to eliminate any dissatisfaction,
distraction, and interruption from low-importance items. Finally, the Subjective Context
Principle demonstrates the importance of retrieving and viewing the information in the context
encountered during the process of the first interaction with it.

Barreau (1995) discovers that there is a relationship between content of information and
classification decisions. He asserts that each person has his/her unique way to personalize and
classify information in a way that is convenient, accessible, and understandable in order to
facilitate the retrieving and recalling process (in reasonable time) of the right information at the
right time, especially in critical situations. Fertig et al. (1996); however, argue that users employ
a categorization mechanism when organizing different type of information and consider that a
location-based technique as a foundation for organizing and retrieving personal information is

not practical because of its disadvantages.
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In addition, Barreau and Nardi (1995) believe that old information is perceived to be
unimportant and rarely used. Fertig et al. (1996), on the other hand, report that archived
information may be needed sometime in the future, and it is important to be able to retrieve this
information in a convenient and easy way. Healthcare professionals agree with Fertig et al.
(1996) in believing that storing, organizing, and retrieving archived information is crucial,
because most health information, such as x-rays, immunizations, past surgeries, and annual
physical examinations, is archived. In fact, Fertig et al. (1996) have developed a life stream
system that enables users to perform a logical search of archived information, and provides a
reminder, meeting schedule, and to-do-list capability. They recommend further studies to
examine users’ preferences in order to develop a richer and more functional interaction
environment.

In Jones et al.’s research study (2006) “Planning personal projects and organizing personal
information,” researchers examine participants’ daily activities and discover different methods
employed to organize personal information with the use of a variety of personal information
management (PIM) tools, such as a personal computer, personal digital assistant (PDA), and
smart phones. They discover information fragmentation problems are common due to the large
and overlapping amount of information the participants encounter daily at work and home. They
report that participants are usually involved in many projects at the same time, which includes
dealing with paper and e-documents, e-mails, and Web pages. Participants generally employ a
folder hierarchy structure (folder-subfolders-sub-sub folders, etc.) as a strategy to organize and
manage their personal information (Jones, Bruce, Foxley, & Munat, 2006); however, participants

considered PIM tools to be too sophisticated and not user-friendly.
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Similarly, in the project “Keeping Found Things Found”, Bruce et al. (2004) investigate the
leaving and keeping behavior that is associated with personal information collection with the
intention to reuse the information at a certain point in time. Authors observe different strategies
employed by librarians, managers, researchers, and students to manage and organize different
types of information that they encounter on the Internet. For example, they “make a bookmark
or favorite; do nothing to save but search again to re-access; do nothing to save but enter the
URL directly; send e-mail to others; do nothing to save but access another website; print out the
Web page; and send e-mail to oneself” as the most popular methods for keeping important
information to re-use. More importantly, each person has his/her unique way of organizing and
managing their personal information, and the use of folder hierarchies to organize and represent
this information is common among different occupational groups (Bruce, William, & Dumais,
2004).

Obviously, people will be willing to use a new technology if they are convinced that it is
what they need to make their life easier, especially if that technology is affordable, has a friendly
user interface, and is accessible and useful to them. There are many available methods for
retrieving and presenting such information, for instance, retrieval of a certain piece of
information can be organized according to type, time, or event. The researchers of the study
“LifeLines: Using Visualization to Enhance Navigation and Analysis of Patient Records”
analyze the ability of an online LifeLines visualization technique to present the comprehensive
data of a computerized patient and healthy individuals’ medical records including data, such as
problems, allergies, diagnosis, labs, imaging, medications, and immunizations. They report that

the LifeLines display has a positive impact on the usability of electronic medical records because
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it gives the overall data of an individual on a one-screen display (Plaisant, Mushlin, Snyder, Li,

Heller, Shneiderman et al., 1998).

2.2  DEFINITIONS OF PERSONAL HEALTH RECORDS

Professional organizations and foundations each offer definitions of Personal Health Records
(PHRs) with the goal being to generate the most comprehensive and agreed upon definition. For
example, the American Health Information Management Association (AHIMA) defines the PHR
as “an electronic universally available, lifelong resource of health information needed by
individuals to make health decisions. Individuals own and manage the information in the PHR,
which comes from healthcare providers and the individual. The PHR is maintained in a secure
and private environment, with the individual determining the right of access. The PHR is
separate from and does not replace the legal record of any provider” (e-HIM Personal Health
Record Work Group, 2005). The American Medical Informatics Association (AMIA) describes
the PHR as *“an electronic application through which individuals can access, manage, and share
their health information, in a private, secure, and confidential environment; personal data
created, developed, and/or provided by individuals about themselves” (American Medical
Informatics Association, 2006). The Markle Foundation’s committee, representing the private
and public sector, suggests that a PHR is “an electronic application through which individuals
can access, manage and share their health information in a secure and confidential environment.
It allows people to access and coordinate their lifelong health information, and make appropriate

parts of it available to those who need it” (Markle Foundation, 2004).
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For the last few years, PHR advocates have attempted to create a universal definition of
the PHR for widespread use. Despite their efforts, it seems there is little agreement among
scholars on a unified definition of this technology. The National Committee on Vital and Health
Statistics (NCVHS) states that it is difficult and undesirable to come up with a unified definition
of PHRs at the present time. It cites that because PHRs are still in an early stage of development,
more time is needed to come up with a unified, conclusive definition (National Committee on
Vital and Health Statistics, 2006). Similarly, Sprague (2006) raises a critical question regarding
the nature of the PHR. She argues that not only is a specific and meaningful definition of the
PHR to all parties still lacking, but it is also not clear what constitutes PHRs (Sprague, 2006).
Her study further reports that clarification is needed to determine whether the PHR is the data
contained in PHRs, the process which facilitates data accessibility, the applications used by the

individual to use the data, or all of these (Clarke et al., 2006; Endsley et al., 2006).

23 STAKEHOLDERS OF PERSONAL HEALTH RECORDS

The two distinct groups who have the greatest interest in creating and maintaining Personal
Health Records (PHRs) are consumers (patients and their caregivers or healthy individuals) and
healthcare providers (physicians or hospitals). Other stakeholders who have a stake in PHRs
may include payers, employers, organizations, government, and health insurance companies
(Delbanco & Sands, 2004; Fahrenholz et al., 2007; Kane & Sands, 1998; Markle Foundation,
2004; National Committee on Vital and Health Statistics, 2006; Ventres et al., 2006). While
many studies and reports have suggested that consumers and healthcare providers favor PHRs as

a general concept, these two groups of stakeholders have different opinions regarding the PHR
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and its applications based on the stakeholders’ needs and uses (Fahrenholz et al., 2007; Ferris,
2007). For example, consumers may be more interested in the ease and convenience of
recording particular data contents, such as tracking their daily physical exercise (jogging,
walking, etc.) by using wearable health monitoring devices, such as BodyMedia, GlobalSat
Personal GPS Sport Watch With Heart Monitor, or a pedometer to continuously record
individual heartbeat, calorie intake, etc. Others may be more interested in electronically
requesting a consultation with a healthcare provider without the need of being physically present
in the doctor’s office through the use of e-mails, instant messaging, or videoconferencing
(Markle Foundation, 2004). On the other hand, physicians may emphasize knowing detailed
data contents, such as the allergies of the patient, the history of the patient’s previous illnesses,
conditions, and surgeries in order to reach an accurate diagnosis and to avoid any possible
negative drug interactions (Bush, 2004; iHealthBeat, 2004; Lowes, 2006; Markle Foundation,
2004).

Each group has different views concerning whether or not to maintain PHRs and which
applications are the most useful and beneficial (Rodriguez et al., 2007). Patients with a family
history of hereditary diseases may prefer a PHR system whose applications will help them deal
with a specific genetic health issue. Patients with multiple chronic diseases may have other types
of concerns so that applications used by the former group do not fit their specific health needs.
Furthermore, pregnant women or families with small children will have totally different issues
and needs than the previous two populations (Gary, 2006; Heubusch, 2007b). They may be
interested in having a PHR system whose applications archive ultra sound images, keep records
for immunizations, and update weight charts for growing babies. Another group of consumers

constitutes the healthy individuals, singles or couples, who do not have a family history of
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disease, a chronic illness, or children. This group tends to focus on living and maintaining a
healthy life style. Such individuals will have an interest in applications that keep track of their
healthy eating habits, nutrition supplement intake such as herbs and vitamins, cholesterol level,
exercise regimen, weight, and body mass index among other related PHR data elements (Gary,
2006; iHealthBeat, 2004; Markle Foundation, 2004).

It is obvious, then, that different types of consumers utilize PHRs based on their own
specific health and family needs (Heubusch, 2007b). These consumers, broadly distinguished as
either “patients” or “healthy individuals,” can be further divided into many subgroups. For
example, the patient group could include those with chronic diseases, acute diseases, or a
specific condition like pregnancy; it could also include families with children and elderly
parents. The healthy group, on the other hand, could include the proactive, health-conscious
individual as well as the average person. While health-conscious individuals closely monitor
their diet, regularly exercise, and avoid negative habits like smoking and excessive alcohol
consumption, the average person may either not pay attention to such things or, in the best-case

scenario, embrace them on an intermittent basis.
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24  RELATIONSHIP BETWEEN ELECTRONIC HEALTH RECORDS AND

PERSONAL HEALTH RECORDS

As envisioned by the American Health Information Management Association (AHIMA),
American Medical Informatics Association (AMIA), the Markle Foundation, and similar
organizations and foundations, Personal Health Records (PHRs) should ideally comprise health
information derived and imported from patients’ Electronic Health Records (EHRs). While the
EHR, also known as a Computer-based Patient Record (CPR), Electronic Medical Record
(EMR), or Electronic Patient Record (EPR), and PHR may share common and overlapping
health information about patients, they are two different entities (Appendix C). EHRs, designed
for use by healthcare providers and clinicians, are defined as “personal data created, developed,
maintained and/or provided by providers, clinicians, and allied health providers in direct patient
care; or it is an electronic application containing health information about individuals that is used
by clinicians, providers, and allied health professionals to provide direct care for the
individuals.” (American Medical Informatics Association, 2006; Tang et al., 2006). A well-
developed and accurately implemented EHR is a key element in the success of PHRs, because
the latter heavily depends on the former. The electronic format of PHRs is the optimal one
because its absence makes it difficult to have paper-based PHRs that are comprehensive and
responsive to changes in individuals’ health. In fact, paper-based PHRs are a less desirable
option than the electronic PHRs due to their limited accessibility and difficulty in being
controlled, maintained, and updated. Hurricane Katrina in 2005 proves the vulnerability of such
paper-based PHRs. Once floods damaged medical records and prescriptions, thousands of
people endured improper treatment or medical complications (Endsley et al., 2006; Lowes, 2006;

Medical Software Companies et al., 2005; Tang et al., 2006).
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Both EHRs and PHRs have similar functions and complement each other (Markle
Foundation, 2004). When both are properly implemented, they will ensure an exchange of
patients health information among healthcare providers that better coordinates the healthcare
provided to patients, especially those 100 million Americans with multiple chronic conditions
(Burton, Anderson, & Kues, 2004). Also, the integrated EHR/PHR will prevent medication
errors, provide a basis for avoiding drug interactions, duplicate prescriptions, and reduce
redundant laboratory testing. Moreover, future applications should empower patients to
participate in managing their own health. For example, patient could use the CCR, as a part of
their PHRs, on their home computer to review medications, to identify drug-drug interactions,
and/or to synchronize their healthcare schedule with their cell phone, PDA, smart phones
(iphone, Black Berry, Android) or iPods (Ferranti, Musser et al., 2006; Markle Foundation,
2004; Records For Living, 2006). Consequently, the PHR will have a strong, positive impact on

individual’s healthcare quality and patient safety.
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2.5 CONTENTS OF PERSONAL HEALTH RECORDS

The American Health Information Management Association (AHIMA), American Medical
Informatics Association (AMIA), and Markle Foundation suggest that ideal Personal Health
Records (PHRs) should be a comprehensive one that contains minimum data contents and be
based on the CCR (Appendix D). ldeal PHRs include all the relevant information concerning the
health of an individual or of a family member, such as an ailing spouse, an elderly parent, or a
dependent child for whom the individual cares. For example, patients with multiple chronic
conditions might have reports that are not present in a healthy individual’s PHRs. Their forms
may include information about renal dialysis, EEG, range of movement for knee conditions, and
relevant consultation reports from other specialists. In any case, a typical PHRs should contain
the following forms and data: identification information, next of kin information, health
insurance information, living will and advance directives, organ donor authorization, history and
physical, progress notes, physician’s orders, medications, immunization records, allergies, drug
reactions, family illness history, recent physical exams, specialists’ consultations, X-rays and lab
results, eye and dental records, correspondences with physicians and other healthcare providers,
release of information form and other consents, and any other information of relevance, such as
food regimen, reminders or e-mail notification of appointments, live data exchange with
healthcare providers, and daily living habits, such as smoking, diet, and exercise habits
(American Health Information Management Association, 2006; Endsley et al., 2006; Markle

Foundation, 2004; Matthew & Johnson 2002).
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While not wrong, this comprehensive or ideal view of the PHR contents can create some
problems. First, a PHR system that includes a snapshot of the individual’s entire personal health
and healthcare history might be acceptable for patients with a chronic disease; however, it is not
suitable for all types of patients (Heubusch, 2007b). This “ideal” version of a PHR system, for
example, might not be appropriate for the younger population that tends to be healthier. Second,
unified and lengthy PHRs for all types of individuals pose a real barrier to the widespread
utilization of PHRs endorsed by promoters and advocates. Third, a vast amount of information,
which seems beneficial, can also cause confusion, making it difficult for an individual to make
sound decisions (Ariely, 2000; Edgman & Cleary, 1996). In fact, people already often feeling
frustrated from information overload both in work and home environments and have difficulty in
deciding which information is important and relevant—the same feelings could result from
complicated PHRs (Barreau & Nardi, 1995). Fourth, patients with chronic diseases might have
an edge when it comes to medical terminology in comparison with a lay person, who would no
doubt find such medical terms to be foreign, with no significant value to their health status
(Heubusch, 2007b). This approach of “one size fits all” might not be the right answer when it
comes to PHRs. Because people have dynamic, changing lifestyles and habits, a static,
inflexible, or unresponsive PHR system does not serve their needs (Munnecke & Kolodner,
2005). Specially tailored PHR systems that cater to the specific demands of users are key to the
success and implementation of PHRs among all types of people, including patients, people with

special situations, and healthy individuals (Heubusch, 2007b; Rodriguez et al., 2007).
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26  TYPES OF PERSONAL HEALTH RECORDS

In the past few years, personal health records (PHRs) have become more acceptable as a way to
store and share the health information of individuals, whether patients or healthy people, with
authorized users (Munnecke & Kolodner, 2005). The PHR complements and is considered to be
an element of the electronic health record used by healthcare professionals and providers
(Sprague, 2006). It is also more comprehensive than the EHR as it includes information added
by individuals such as diet and exercise routine. The healthcare industry embraces these PHRs
for two main reasons. First, the PHR can overcome the national lack of interoperability among
health information systems. Second, individuals/patients are becoming more familiar and
comfortable with using the Internet on which the PHR is primarily based. In general,
information in personal health records comes from two main sources. The first is the individual/
patient or the person acting as a caregiver. Healthcare providers and clinicians, including
physicians, nurses, pharmacists, and insurance companies are the second source of information
(Markle Foundation, 2004).

Regardless of the source of information, personal health records can be categorized in the
following five ways (American Health Information Management Association, 2006; Clarke et
al., 2006; e-HIM Personal Health Record Work Group, 2005; Endsley et al., 2006; Gearon, 2007;
Markle Foundation, 2004; Sittig, 2002; Sprague, 2006; Waegemann, 2005):

1. Paper-based PHRs: Like those kept in file folders, these may include insurance claims
and immunization records. Individuals or personal caregivers usually create and
maintain this simple type of PHR.

2. Web-based commercial/organizational PHR: As the name implies, this type of PHR

stores the health information on the Internet. This allows flexible accessibility to
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different individuals in different places. The individual may either access his/her
health information on a website or authorize a specific physician or healthcare
provider of choice to access and view the entire PHR or certain segments on a
secured web site. This service may be provided in four different ways:
A. As a free-based service in which a commercial organization supports the free
service and generates revenue through data mining or use of sponsors.
B. As a fee-based service, where users are charged for the provision and
maintenance of an individual’s health information.
C. As a member benefit service by a professional managed care organization for
a fee or free of charge, as in the case with consumers of health plans or health
providers. Health plans or an employer create, maintain, and make this type
of PHR available to more than 70 million Americans. This widely available
form of the personal health record, referred to as “tethered,” is handicapped by
its lack of portability and loss of access due to employment or insurance
changes (Sprague, 2006). A more sophisticated form of the personal health
record is provided either by a single provider such as a solo physician or by an
organization such as a hospital as part of an electronic health record. This
comprehensive form of the PHR, which stores the patient’s clinical
information, is designed to accept data from different sources.
D. As a free service provided to a specific population by a local, regional, or
national health authority (e.g. public health service).
3. PC-based PHR: The individual personal computer stores the health information.

This format lacks an exchange capability since no direct Internet access enables a
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flexible sharing of information among providers. Further, it does not allow healthcare
providers to access and update the individual’s health information.

Hybrid desktop/Web-based: This mixed format allows the person to maintain the
PHR on his/her personal computer and provides an upload facility to a secure Web
server.

Portable devices: In this format, the individual can store health information on a
variety of storage media including smart cards, personal digital assistants (PDAS),
mobile phones, and memory flash cards. The portable devices can be used either
separately or as complements or back-ups for the desktop, web, or hybrid-based PHR.
Portable devices like smart cards have many advantages, including easy portability
and access for sharing. Still, they possess major disadvantages: they are vulnerable to
being lost or stolen and they have read-only access for patients, which allows only

health professionals to update information (Aubert & Hamel, 2001).
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2.7  CONTINUITY OF CARE RECORD (CCR)

Different organizations, foundations, and associations that are interested in both the electronic
and personal health record technologies have attempted to define, explain, and develop a health
record standard, such as the Continuity of Care Record (CCR) to ensure interoperability and
interchangeability among different healthcare systems. Despite their efforts, there is little
agreement on the definition of this concept among researchers. For example, the American
Academy of Family Physicians (AAFP), defines the CCR as “a way to create flexible documents
that contain the most relevant and timely core of health information about a patient, and to send
these electronically from one care giver to another” (Kibbe, 2008). The American Society for
Testing and Materials (ASTM) International, on the other hand, defines the CCR as a ‘*summary
of the patient’s health status (e.g., problems, medications, allergies) and basic information about
insurance, advance directives, care documentation, and care plan recommendations” (The
American Society for Testing and Materials (ASTM International, 2008). While Claudia
Tessier, CAE, RHIA, co-chair ASTM, suggests that the CCR is “A snapshot in time: A core
dataset of the most relevant facts about a patient’s healthcare, organized and transportable,
prepared by a practitioner at the conclusion of a healthcare encounter; to enable the next
practitioner to readily access such information, which may be prepared, displayed, and

transmitted on paper or electronically” (Tessier, 2004).

31



Generally speaking, the CCR is a unique standard that has resulted from an extraordinary
effort by various sponsors and volunteers, such as ASTM International, Massachusetts Medical
Society, Health Information Management and Systems Society (HIMSS), American Academy of
Family Physicians (AAFP), American Academy of Pediatrics, American Medical Association,
Patient Safety Institute, American Health Care Association, patients, and patient advocates. All
of these groups have agreed on the minimum data contents and characteristics of the CCR
standard.

Unfortunately, with the current healthcare system, all patient health information is
scattered among different healthcare providers in various locations. The CCR standard can
bridge the information gap between them, hence enhancing patient safety and improving the
continuity and quality of healthcare. Therefore, the CCR should contain the recommended
minimum data set that will communicate and support both the electronic and personal health
records. This minimum data set includes the following items: identification information, next of
kin information, health insurance information, living will and advance directives, organ donor
authorization, history and physical information, progress notes, physician’s orders, medications,
immunization records, allergies, drug reactions, family illness history, recent physical exam
information, specialists’ consultations information, X-rays and lab results, eye and dental
records, correspondence with physicians and other healthcare providers, release of information
forms and other consents, and will also include data from specific aspects such as long-term care,
disease management, acute care, and personal health records that may contain any other
information of relevance such as food regimen, reminders or e-mail notification of appointments,
live data exchange with healthcare providers, and daily living habits, such as smoking, diet, and

exercise (Tessier, 2004).
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The CCR is unique in that it has the ability to communicate with other electronic systems
through the use of the World Wide Web Consortium standard of Extensible Markup Language
(XML), which is readable by both machine and humans. This is important when an emergency
occurs, a referral needs to be completed, a transfer of information is necessary, a discharge is
taking place, or in case information is needed to improve epidemiological research or to develop
Personal Health Records (PHRs). Its data items may be displayed or printed using a variety of
tools and software such as a web browser, PDF reader, or word processor. Also, with the Health
Level 7 (HL7), Clinical Document Architecture (CDA), and CCR standard, health data can be
easily prepared, transmitted, exchanged, and displayed between other compatible systems
(browser, HL7 CDA-compliant document, secure email, etc.).

This information must be complete, accurate, clear, and up-to-date about patient health
status to avoid any unnecessary medical errors and delay in providing healthcare.

Healthcare providers and support staff (physicians, nurses, social workers, and physical
therapists) are responsible for keeping the patient information in the CCR updated and ready for
access by any future healthcare providers at a new point of care. There are many applications for
the CCR. First, it will be a vehicle that provides a reliable, efficient, and effective
communication channel among all healthcare providers, whether they are in the same facility or
at different organizations. It can provide comprehensive and up-to-date health information,
patient's allergies, medications, current and recent past diagnoses, and other pertinent
information, about the right patient at the right time, patient's most recent healthcare assessment
and services and recommendations of the caregiver who last treated the patient, which is crucial
in any medical encounter because it enable caregivers to make accurate medical decisions. This,

in turn, leads to high quality and efficiency of care, improvement in patient safety, a reduction in
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medical errors and supports continuity of patient care and high patient satisfaction (U.S.
Department of Health and Human Services, 2006). Second, the CCR helps reduce or eliminate
duplicate tests and allows patients to receive faster, safer treatment and care in an emergency,
which may save patients’ lives. Also, it saves time, effort, and minimizes the workflow
disruption for healthcare providers, which leads to increase productivity (Ferranti et al., 2006), as
various caregivers do not have to repeatedly ask a patient for demographic information in detail.
Rather, this information can be quickly and easily verified. Third, the CCR empowers
individuals, enabling them to improve their self—efficacy, i.e. the availability of their individual
health information will help them to be more active and involved, in their own healthcare, giving
them a greater stake in the outcome. Also they gain a broader understanding of the issues
regarding their health, leading to more informed care decisions and better health choices as well
as experience improved relationships with their healthcare provider. Fourth, because the CCR is
interoperable (deals with electronic communication and documentation); it helps to expedite the
adoption of both Electronic Health Record (EHR) and PHR. In other words, it facilitates the
exchange of clinical and administration data between incompatible systems by importing and
exporting the CCR data.

The relationship between the ASTM standard and EHR and PHR has been investigated
by many researchers (Chheda, 2005). For example, the study of the awareness, use, and validity
of the minimum contents recommended in the ASTM standards for content and structure of
electronic health records concludes that the majority of respondents (75%) have little or no
awareness of the existing standard. Also, among respondents there was shown to be a need for
differing specific minimum data elements to be included in the electronic health records

(Watzlaf, Zeng, Jarymowycz, & Firouzan, 2004).
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The development of a standard has become an important aspect of PHR systems.
Currently available PHR systems to date have been designed almost exclusively from the
perspective of healthcare providers. These systems fail to address the needs, expectations,
preferences, skills (level of understandability of CCR terms) of potential system users. In
addition, PHR developers and vendors have a great flexibility in the amount and type of data
items included in their system, structuring the specific minimum data set recommended by the
CCR as a reference. The absence of PHR standards negatively impacts the interoperability
between the two powerful technologies (EHRs and PHRs) (U.S. Department of Health and
Human Services, 2006). In fact, the US Department of Health and Human Services reports
“Comparability requires that the meaning of data is consistent when shared among different
parties. Lack of comparable data can directly impact patient care. A simple example is the use
by physical therapists of a pain scale that ranges from 1 to 4, and another used by nurses that
ranges from 1 to 10. Obviously, pain designated ‘level 3’ carries vastly different meanings to
these professionals. Standard healthcare vocabularies would assure that data shared across
systems are comparable at the most detailed level. Further, this lack of standard vocabularies
makes it difficult to study best practices and develop clinical decision support.” (U.S.
Department of Health and Human Services, 2006). Therefore, there is an urgent need for
development of PHR standards to incorporate both the users’ and healthcare providers’ needs.
For instance, America’s Health Insurance Plans (AHIP) and Blue Cross Blue Shield Association
(BCBSA) have decided to develop a standardization of the data contents of electronic health plan
based PHRs and to make PHRs information portable across health insurance plans; that is, to
record and present health and clinical data in a manner accessible and useful to both users and

healthcare providers, which is the key role of PHR systems (Medical News Today, 2006).
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28 PERSONAL HEALTH RECORDS AND THEIR APPLICATIONS IN THE

LITERATURE

Personal Health Records (PHRs) have many useful applications and functions. These
applications vary in significance according to each individual’s preferences and needs. For
example, a national survey conducted by the Markle Foundation ranked a patient-physician
secure messaging communication system as the most useful and desired priority among all PHR
functions, followed by tracking immunizations, noting mistakes in health records, transferring
information to new providers, and receiving and viewing test results (Markle Foundation, 2003,
2004). This finding is not surprising; it is also consistent with a prior report about Internet use
which estimated that 90% of online users consider e-mails to be their primary means of
communication (PEW Internet and American Life Project, 2003). Other researchers noted that
patients who used e-mail messages as a tool of communication with their doctors said it was a
fast, convenient, and efficient method of contact (Delbanco & Sands, 2004; Hopkins, 2004; Kane
& Sands, 1998). However, it must be emphasized that e-mails only handle routine encounters
between patients and doctors: prescription refills, lab results, appointment reminders, insurance
inquires, and other basic follow-up questions (Kane & Sands, 1998; Markle Foundation, 2004).
While the Markle Foundation used a panel representing multiple disciplines, including public
and private sector electronic medical records professionals, consumer advocates, medical groups
and health systems, and other healthcare clinicians to select the choices in their national survey

instrument, it left little or no room for participants to express their own set of preferences.
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Another study conducted to examine patients’ attitudes toward the use of e-mail with
their providers found that the majority of those surveyed (85%) were active e-mail users (sent
one or more e-mail a day) (Sittig, King, & Hazlehurst, 2001). Sixty-five percent answered yes to
“have you ever wanted to send an e-mail to your healthcare provider?” However, only 6% had
actually sent an e-mail to their primary care physician. This low percentage of patient-provider
electronic communication clearly confirms what previous studies have reported: personal health
records are still in their early stages and need time to fully proliferate among consumers. This is
especially true since the personal health record considers e-mail messaging to be the main
channel of the patient-physician communication system. The data also suggest that patients’
enthusiasm for a new trend, which in this case is the PHR, does not always translate into high
utilization rates.

A study by Sittig et al. (2001) found that the higher the number of e-mails an individual
sent, the greater the chance that this individual had actually sent an e-mail to a physician or had
an interest in sending one (Sittig et al., 2001). In general, surveyed patients expressed optimistic
feelings toward an e-mail messaging system with their providers as a way to further enhance the
communication process. Physicians, on the other hand, fear that by allowing patients to
communicate with them via e-mail, they will have to deal with a huge number of messages. The
study, which did not collect any socio-demographic information, could not provide any
relationship between or understanding of those characteristics and the individuals’ perceptions.

Denton (2001) addressed PHRs by conducting a study regarding patients’ use of
electronic personal health records (Denton, 2001). The results of his study confirmed what
advocates of PHRs found in patients’ perceptions toward the use of PHRs: patients have high

praise and enthusiasm about the future use of PHRs. However, one worthy finding is the
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percentage of actual patients who elect to use the freely provided electronic PHR. Denton
offered an electronic PHR program to 1,000 active patients. Among those approached, only 330
patients (33%) agreed to participate in the program. While those 330 patients received a survey
ten months after their approval of participation, only 136 responded. Of those, 50 patients (37%)
had used the PHR during the ten-month period. When comparing this number to the total sample
initially invited, the result was very low: only 5% of the patients offered the free trial of
electronic personal health records agreed to participate and continue the program for the ten-
month period. Interestingly, 68 patients said they would recommend the electronic PHR to
friends; a number exceeding the actual number (50) of respondents who used the proposed
program. Furthermore, 46 stated that they would use the program “when the time comes.” This
study’s findings suggest that patients are more likely to recommend the electronic personal
health records to a friend than use it themselves. According to Denton, the sample studied can
be generalized to the entire population of his practice.

Similarly, Sprague (2006) reported that the America’s Health Insurance Plans (AHIP)
conducted a research study in which they estimated that health plans provide more than 70
million Americans with access to a PHR (Sprague, 2006). However, this large number does not
necessarily translate into actual and active users of the PHR. Assuming that all of the sampled
population, or even the majority, are active users of the PHR will increase the previously
reported figure of active PHR users twenty-three fold. These findings coincide with what
“Connecting for Health” reported: In 2003, individuals in a focus group expressed “a strong
desire to have total control of their personal health information through the use of the PHR,
however the usability rate among them was absolutely low” (Markle Foundation, 2003). In fact,

research has found that only one percent of the population currently uses and maintains an online
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PHR (Heubusch, 2007a). Still, a critical question remains: will the person’s strong desire
translate into a high percentage of PHR utilization? To date, more research and evidence are
needed to answer this question (Markle Foundation, 2004).

Kleiner et al. conducted a study to examine the attitudes of parents and pediatricians
regarding electronic communication. The study concluded that the majority (74%) of parents
surveyed indicated their willingness to use e-mail to contact their child’s doctor. Parents cited a
number of reasons for the electronic contact, including obtaining information or test results,
scheduling an appointment, and/or discussing a specific symptom. Pediatricians, however,
expressed their objection toward the use of e-mail, stating that it would burden them with
additional non-reimbursable work (Kleiner, Akers, Burke, & Werner, 2002).

In a Canadian study that evaluated the factors affecting the adoption of smart cards, one
type of PHR, the researchers found many variables that predict how well physicians and
pharmacists will accept and use PHRs. Ease of use, compatibility, quality of support, and
willingness all positively correlated with the professional usage of PHRs. In other words, the
easier the technology, the higher the probability that consumers will utilize it (Aubert & Hamel,
2001).

Many studies have concentrated on the organization, management, and retrieval of paper
and electronic documents such as files, e-mails, bookmarks, appointments, reminders, and
contacts and shown the importance of personal information management systems in increasing
productivity and reducing time and effort while increasing accuracy with the sharing of

information (Barreau, 1995; Boardman & Sasse, 2004; Fertig et al., 1996; Ofer et al., 2003).
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Despite the many reports that note individuals’ high satisfaction ratings with the early
implementations of personal health records and the associated advantages and uses of PHRs,
Tang et al. argue that the available literature offers limited evidence supporting these
hypothetical benefits (Tang et al., 2006). Thus, more research is needed to validate the findings
of these provisional implementations. Likewise, Matthew and Johnson (2002) report that the
available web-based personal health records “demonstrated limited functionality and serve as
static repositories for personal medical information” (Matthew & Johnson 2002), while others
point out that further study is required to validate the benefits of PHRs (Markle Foundation,

2004).

29 ADVANTAGES OF THE PERSONAL HEALTH RECORD

The advantages of the Personal Health Record (PHR) including, but not limited to, the following:
1. Creates Cost Reduction: For years, healthcare policy makers have been trying to curb the
continuous increase in healthcare expenditures. The introduction of the Prospective Payment
System, the Diagnosis-Related Group (DRG), and Managed Care somewhat reduced this
escalation; however, the increase continues without a comprehensive solution. Many factors,
including new and costly health technology, the aging of the population, and the use of an
inefficient paper-based medical record format which leads to unnecessary paper work and
unneeded tests and repeated expensive exams such as magnetic resonance imaging (MRI) and
computed tomography (CT scan), all contribute to this cost escalation. While approximately
$30-293 billion of current spending results from extraneous paper work, patients and physicians

still are dissatisfied with this ineffective communication system (Markle Foundation, 2003,
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2004). It seems that the personal health record might be the solution that health policy makers
need to cap health expenditure. PHRs can save money in a variety of ways (American Health
Information Management Association, 2006; Markle Foundation, 2003, 2004; Taylor et al.,
2005), such as by minimizing the number of unnecessary or redundant tests and procedures
ordered by different physicians working in different locations or on different shifts (American
Health Information Management Association, 2006; Clarke et al., 2006; Markle Foundation,
2004). Further, the PHR can decrease each physician’s cost of malpractice insurance by
enabling all physicians to have access to patients’ personal health records, which list prior
conditions, allergies, and medications (American Health Information Management Association,
2006; Markle Foundation, 2004), knowledge of which can prevent mistakes.

The PHRs can also prevent the patient from wasting time in the physician's office
inquiring about insurance claims, requesting prescription refills, or acquiring copies of already
conducted tests (Tang et al., 2006). Physicians could save $29 billion by using the electronic
prescription system; $27 billion would result from fewer duplicate prescriptions; and $2 billion
from lowering prescriptions errors (Hopkins, 2004). Clinicians and administrators can also
benefit from a patient’s utilization of the PHR for routine procedures or inquiries (American
Health Information Management Association, 2006; Markle Foundation, 2004; Tang et al.,
2006). More importantly, the PHR can improve care for patients suffering from multiple chronic
conditions by better coordinating healthcare plans between different physicians who
simultaneously provide care (Burton et al., 2004; Clarke et al., 2006). The implementation and
utilization of a personal health record, then, could easily reduce the overall cost of healthcare.

This financial benefit is especially necessary in the United States, which now spends a

higher percentage of its GDP on healthcare (16% in 2006) than any other industrial country
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(International Trade Administration, 2007).  Electronic communication, mainly e-mails
facilitated by the PHR as a means of communication between patients and clinicians, can reduce
the annual number of clinical and administrative office visits, estimated at 880 million, that occur
each year (Markle Foundation, 2004; Taylor et al., 2005).

2. Improves Patient-Physician Relationship: One of the main advantages of the PHR is its ability
to improve the patient-physician relationship (Tang et al., 2006; Tang & Newcomb, 1998). By
using e-mail and other messaging systems, patients will be able to more easily communicate with
their physician from the convenience of their homes without the need to go to the physician's
office. E-mail lets the patient request a prescription refill, consult about a specific symptom and
ask for lab test results to be electronically sent (Clarke et al., 2006; Markle Foundation,
2004;Tang et al., 2006). From their end, physicians can save time in authorizing the prescription
refills and then automatically forwarding them to the pharmacy of the patient’s choice.
Furthermore, physicians can use e-mail to handle basic procedures such as reviewing lab results,
sending appointment reminders, addressing insurance inquiries, and responding to common
follow-up questions (Kane & Sands, 1998; Markle Foundation, 2004; Tang et al., 2006). This
will improve a situation in which physicians must spend an inordinate amount of time on routine
procedures that do not require the patient’s presence in the physician's office, while
administrative personnel also must squander time playing phone tag with patients regarding
scheduling or other minor issues. An implementation of a secure electronic communication
system confirmed that this is indeed the current situation and concluded that the use of e-mails
increased the level of trust between patients and physicians, personalized office visits, and

improved efficiency of office visits (Delbanco & Sands, 2004).
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3. Empowers Patients and Other Individuals Caring for Loved Ones: By being able to
continuously monitor their personal health records, patients will be able to ensure the accuracy of
their information (Clarke et al., 2006). They can also make sure that their PHRs are complete
and up-to-date. As a result, patients will feel that they have better control of their medical
records and the maintenance of their health. Patients, as well as caregivers of older or disabled
individuals, will gain a broader understanding of the issues regarding their health or the health of
their loved ones, leading to more informed care decisions.

Research shows that adult Americans increasingly search the Internet whenever faced
with a specific disease or medical problem about which they do not have adequate information.
Approximately 80% of adult Internet users (about 93 million Americans) have searched the
Internet for at least one of 16 major health topics (Fox & Fallows, 2003). In the same fashion,
many other studies also have shown that empowering individuals by giving them the ownership
of their health information has a significant impact on their health (Bosworth, 2007; Conemaugh
Health System, 2007; Gearon, 2007; Patterson et al., 2007; Wolter & Friedman, 2005).

4. Enhances Patient Safety: When an individual is in control of his/her own personal health
record, that individual continuously monitors the health record to ensure the accuracy and
completeness of their information. The information supplied by individuals can be used to alert
the physician and other caregivers to possible adverse drug interactions, contraindications, and
allergies (Clarke et al., 2006; Kaushal, Shojania, & Bates, 2003). At present, only 23% of
physicians in the United States are able to receive computerized warnings for possible drug
adverse effects compared with 93, 91, 87, and 80% in the Netherlands, the United Kingdom,
New Zealand and Australia, respectively (Featheringham, 2007). In addition, the patient could

also use his/her PHR to direct the physician’s attention to test results that might be missing or
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misfiled because the absence of such data might have a severe consequence in the treatment plan
(Markle Foundation, 2004).

PHR systems solve the fragmentation of the current healthcare delivery system by filling
the information gap between individual & healthcare providers. Also, PHR allows the individual
to provide doctors with valuable information that can help improve the quality of care received,
especially in critical situations such as when visiting the ER, traveling, moving, or changing
physicians. The PHR helps reduce or eliminate duplicate tests and allows the individual to
receive faster, safer treatment and care in an emergency, which may save that person’s life. For
example, an 83-year-old woman acknowledged the usefulness of the PHR when she said, “When
| had a serious heart attack and (was) rushed to the hospital, the only means of working out my
past health problems and present medications was my PHR, it proved very useful” (Liaw,
Radford, & Maddocks, 1998).

5. Increases the Quality of Care: When the patient supplies all the information relevant to his/her
health and well-being, the physician will have a more comprehensive picture of the history of the
patient. This results in better diagnosis and treatment (Markle Foundation, 2004; Tang et al.,
2006). In a study that surveyed patients regarding the use of smart cards, the majority of the
respondents indicated that smart cards will yield in an improvement in healthcare service (Aubert
& Hamel, 2001). Furthermore, patients with chronic conditions can better manage their health
with their physicians when they have electronic access to their health information, especially
when this information is shared by all the physicians providing care to them (Burton et al.,
2004). When physicians and healthcare providers use electronic health records, the coordination
of care becomes seamless, allowing the patient’s health information to be transferred from one

system to another with the patient’s consent. This is especially true if the physicians who are
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users of the electronic medical records convince non-users that a secure information system
connecting all physicians’ offices, laboratories, radiology offices, and hospitals will lead to an

effective exchange of patients’ information (Loomis, Ries, Saywell, & Thakker, 2002).

2.10 BARRIERS AND ISSUES OF CONCERN TO THE IMPLEMENTATION OF

THE ELECTRONIC AND PERSONAL HEALTH RECORD

PHR advocates report that the EHR is the foundation for a usable and useful PHR system,

i.e., a successful, effective, and ideal PHR system is contingent on the full implementation of an
EHR. Therefore the general formula is “PHR= EHR+ personally generated data”; thus, the two
powerful technologies have the same barriers and issues of concern with respect to their

implementation.

2.10.1 Barriers to the Implementation of the Electronic Health Record and Adoption of

Personal Health Record

Despite the great potential of electronic and personal health records, many concerns and barriers
impede their wide adoption and broad implementation, thus preventing an effective and efficient
exchange of patients’ health information among providers (Burton et al., 2004; Clarke et al.,
2006). These concerns and barriers including, but not limited, to the following:

1. Record Architecture Standard: the agreed structure that can accommodate all types of

data, support different views, and at the same time preserve the meaning and the context.
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2. Terminology Standard: necessary to preserve the meaning for proper coding of diseases
and classification of medical procedures. Also, a terminology standard is essential for
any possibility of multilingualism and to connecting and updating other information
sources. The development of terminology is long lasting, difficult, and requires a

concerted effort by many disciplines and countries (American Academy of Pediatrics,

2009).

3. Lack of Health Information Standards: In order to reap its full array of benefits such as an
increase in patient safety, improved quality and efficiency of care, and individual
empowerment, the PHR must be accessible to different authorized users. However, without
the PHR having standards for data field definitions, a common core data set, and guidelines
for electronic transmission, it is impossible for the personal health record to receive and
accept data from different sources (Sprague, 2006). The public and the private sectors must
collaborate to achieve a consensus for a standard of health information. Patients’ health
information is currently scattered in different locations among multiple healthcare providers.
An integrated personal health record must be able to interface with an electronic health
record in which patient health information resides (Clarke et al., 2006; Tang et al., 2006) to
ensure the interoperability for exchanging clinical data.

4. High Cost of Shifting to and Maintaining the Electronic Format (Burton et al., 2004;
Clarke et al., 2006): The transfer from a paper —based medical record to an electronic health
information system is a major shift which affects the flow of work, the search and selection
of a reliable vendor, the creation of a budget for buying the hardware and software and, most
importantly, the training of manpower (Burton et al., 2004). Without the full adoption and

implementation of electronic health records, personal health records will primarily depend
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upon the input of the patients, which is in turn contingent on their level of knowledge.
Medicare estimates it would cost a billion dollars per year to reimburse each physician $5 to
transmit one EHR for a single patient visit. In 2003, Wang et al. conducted a study to
measure the cost-benefit analysis of electronic medical records in a primary care setting. The
authors found that a primary care physician would need about $13,100 to establish and
maintain an electronic health record in the first year of switching from the traditional paper-
based records (Wang, Middleton, Prosse, Bardon, Spurr, Carchidi et al., 2003). This cost
includes the purchase of hardware and the software as well as their implementation, support,
and maintenance. Induced costs, the initial transitional productivity loss, could add
approximately $11,000 to the initial estimate. Physicians who presently use the paper-based
medical records and potential users worry about the high cost of EHRs (Loomis et al., 2002).
Healthcare providers favoring the widely accepted, easy to use, and low-cost paper-based
medical records need to be convinced about the advantages of electronic health records (Bates,
Ebell, Gotlieb, Zapp, & Mullins, 2003). They need to understand the financial benefits they will
reap from the use of PHRs facilitated by the adoption of electronic health records. These
considerable financial benefits vary from provider to provider, depending on the types and
number of features implemented by the computerized medical records system. According to
Wang et al. (2003), physicians could annually accrue a 34% reduction in adverse drug events,
15% in drug usage, and 14% in radiology utilization (Wang et al., 2003). The same authors
estimate that financial benefits of up to $331,000 per provider over a five-year period should
offset any initial cost resulting from the switch to EHRs. Beyond financial concerns, physicians
also express doubts about EHRs improving the quality of healthcare or reducing medical errors

(Loomis et al., 2002).
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5. Unclear Financial Incentive for Sharing Patient Health Information Among Providers:
Without physicians realizing the financial benefits of shifting toward the electronic format of
health information, it would be difficult to convince them to make this costly move (Burton et
al., 2004; Clarke et al., 2006; Parmanto, 2005; Taylor et al., 2005).

6. Privacy Concerns for Patients: Physicians and patients alike have concerns about the
confidentiality and safety of patients’ health records (Loomis et al., 2002). In this new era of
digital information, patients are growing increasingly wary about their personal privacy,
including the data in their health record. However, a nationwide telephone survey conducted by
Public Opinion Strategies in Alexandria, Virginia reported that nearly 80% of the individuals
contacted agreed to share their health record, contingent upon their first granting permission to
do so (Markle Foundation, 2004). Burton et al. found that patients are unwilling to let all
healthcare providers view their medical information; the authors consider this a major barrier to
the implementation of the electronic health record (Burton et al., 2004). The same authors also
note that patients are reluctant to share sensitive health information, including details about
mental conditions, substance abuse, or sexually transmitted diseases, with different providers.
Another study concluded that respondents have privacy concerns which prevented one-fifth of
the sample surveyed from sending e-mails to their providers; thirty-three percent expressed
concern that someone other than the doctor might screen their e-mail message (Sittig et al.,
2001). In another study conducted in pediatric settings, the majority (74%) of the parents
surveyed, showed an interest in communicating through e-mails with the pediatrician. However,
both parents and physicians in the study feared a lack of confidentiality regarding the children’s

medical information (Kleiner et al., 2002).
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In a study conducted by Fridsma et al., the researchers found that patients have
confidentiality reservations when e-mail messages are used as a means of communication with
their physicians (Fridsma, Ford, & Altman, 1994). In fact, Delbanco & Sands (2004) claim that
the widely used conventional e-mail is not suitable with such applications of personal health
records as prescription refills and consultations because it is too susceptible to interception by
intruders (Delbanco & Sands, 2004).

While electronic messaging between patients and physicians holds great potential for
improving effectiveness in communication and for promoting personal relationships, both
patients and physicians continue to have concerns. Patients and healthcare providers need to
have a clear and mutual understanding about what type of consultations are considered routine
and could be handled through an electronic messaging system, and what conditions are
considered urgent and require prompt professional care and interventions (Kane & Sands, 1998).

Patients, individuals caring for others, and physicians must recognize that an electronic
messaging system such as e-mail cannot and should not handle consultations of an urgent or life
threatening nature. The security of the messaging system also raises privacy questions. Using
encryption and decryption measures to safeguard the electronic messaging system is paramount
to securing and protecting the patient’s health and personal information. Further, the use of an
electronic signature is crucial when protecting health information from any tampering by
unauthorized users. All of these measures, including fire walls or any new technological
advances, will result in higher data integrity (American Health Information Management
Association, 2006). For example, the Health Information Technology for Economic and Clinical
Health (HITECH) Act enforces the security and privacy regulations under the Health

Information Portability and Accountability Act (HIPAA) for generally improving healthcare
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quality, safety, and efficiency (HIMSS Analytics Report, 2009). HITECH requires hospitals and
healthcare providers to restrict the use and disclosure of protected health information (PHI) as

follows (http://www.nixonpeabody.com):

o Covered entities including hospitals, health care providers, health plans, business
associates, vendors, health information exchanges (HIEs), and Regional Health
Information Organizations (RHIOs) and PHRs must honor a patient’s request to withhold
PHI from a health plan if the patient paid for the medical care;

e covered entities must limit use or disclosure of PHI to a “limited data set” or, if needed,
to the minimum necessary to accomplish an intended purpose;

e when requested, covered entities must provide patients with an audit trail of all
disclosures of PHI made within the past three years;

« covered entities may not receive payment for communicating with patients for marketing
purposes without the specific authorization of the patient (including fundraising
solicitations);

« employees of covered entities or other individuals who knowingly access, use, or disclose
PHI for improper purposes will be subject to criminal penalties; and

« civil penalties for violations under HIPAA are increased, depending on the conduct. The
federal government must impose penalties if the violation of the conduct was willful.
State attorneys general (most of whom already have the jurisdiction to prosecute under
state privacy laws) are authorized to prosecute and seek civil penalties. The penalties are
tiered according to conduct, from $100 per violation with a maximum of $25,000 per

year, to the maximum penalty of $50,000 per occurrence and $1.5 million per year.
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7. Liability Concerns for Physicians: Another problematic issue for both patients and physicians
focuses on access to sensitive personal medical information such as sexually transmitted
diseases, mental illnesses, and substance abuse. Patients fear that their personal information
could be shared with or revealed by unauthorized personnel, such as triage nurses who might
screen physician e-mails. Physicians have similar fears; worrying about liability should they
inadvertently disclose a patient's sensitive health and personal information to unauthorized users.
More importantly, clarification is needed to determine whether patients’ e-mail messages are
legally considered part of the patient medical records (Blumenthal, 2002). While some may
argue that physicians alone should handle all electronic messaging from patients, regardless of
the legality issues, the reality of the situation questions whether physicians can do this without
the help of other administrative and clinical staff in their office.

Another issue of liability for physicians deals with the information sharing process. It is not
yet clear whether information provided by another physician without a request will have any
legal implications for the physician office receiving the information (Burton et al., 2004). How
physicians should react to information provided by other sources, such as the patient, a caregiver,
or another physician or healthcare provider, must also be addressed. Physicians are still
grappling with accepting or questioning the validity of information provided by others,
especially if that input differs from the verbal reports of patients (Sprague, 2006).

8. Lack of Sponsorship to pay for the PHR Cost: The adoption and implementation of personal
health records most benefits the patients. Although healthcare payers and purchasers will also
enjoy the financial profits, these two factions seem reluctant to bear the cost of establishing

PHRs. A successful and effective personal health record is contingent on the full
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implementation of an electronic health record, which most healthcare providers still lack

(American Health Information Management Association, 2006; Burton et al., 2004).

2.10.2 Issues of Concern to the Implementation of the Electronic and Personal Health

Record

This section focuses on significant but less major issues that raise challenging questions
concerning the Personal Health Record (PHR). These unresolved areas involve the PHR,
patients, and physicians. As previously mentioned, the optimum PHR is one that derives health
information from the patient’s electronic health record. The patient then reads the imported
information and adds other data, like exercise and eating habits, relevant to his/her health. While
this sounds ideal, such a PHR does not address issues related to the patient’s level of education
or the patient's knowledge of specific medical terminology (Chapman, Abraham, Jenkins, &
Fallowfield, 2003; Pearson, Parten, & Hipskind, 2007; Rodriguez et al., 2007; Sherrilynne, 2007;
Sittig et al., 2007). Not all patients are equally prepared in terms of medical awareness or level
of knowledge. Patients coming from different socioeconomic backgrounds, educational levels,
and technological competencies have diverse attitudes towards or awareness of the PHR. Before
committing patients to personal health records, these serious issues must be closely examined
and carefully addressed.

Most PHR advocates assume that patients possess a fair knowledge about personal
computers, health-related information, and medical terminology including medical conditions,
symptoms, and test results. While this might be true for some individuals, it does not apply to
the vast majority. Previous findings show that most patients do have difficulty in understanding
medical terminology (Chapman et al., 2003; Pearson et al., 2007; Rodriguez et al., 2007,
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Sherrilynne, 2007; Sittig et al., 2007). This leads to an important question: Do patients
understand what they read in their PHR and, based on this understanding, will they use their
knowledge in a positive or negative way in terms of their health? (Lowes, 2006). In a Markle
Foundation telephone survey targeting the older population and the less technologically-savvy,
the researchers concluded that almost one-third of the sample surveyed selected “none of the
above” or “I don’t know” as their answer when asked about naming two choices from a list of
electronic capabilities that would most likely inspire them to try a new online PHR service
(Markle Foundation, 2004).

Furthermore, as patients become more involved in searching for information related to
their health and well-being and thus assume more responsibility and control over their healthcare
matters, the terminology gap between patients and healthcare providers becomes a greater
concern. Healthcare providers must adopt a medical terminology that is medically acceptable yet
simple enough for the layperson to understand. Physicians and other healthcare providers must
also note that specific technical terms that do not accurately represent what the physician actually
means may confuse the average individual. Using “sadness” to describe the psychological state
of depression illustrates this issue (Bosworth, 2007; Conemaugh Health System, 2007; Cronin et
al., 2007; Fahrenholz et al., 2007; Smith et al., 2007; Zeng & Tse, 2006).

Another unclear issue is whether physicians will be paid for their online and e-mail
consultations, or whether these are considered part of their regular responsibilities once they
implement the personal health record (Clarke et al., 2006). Delbanco and Sands reported that the
American Medical Association (AMA) and the American College of Physicians, insurers and
health plans are trying to find ways to compensate doctors for the use of e-mails (Delbanco &

Sands, 2004). It seems that patients and doctors have conflicting opinions when it comes to
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charging for e-mail messages. One study found that almost half of the patients surveyed
indicated that they will not pay for e-mail consultations (Sittig et al., 2001). Another reported
that despite the high percentage (80%) of parents surveyed who stated that all pediatricians
should communicate through e-mails, sixty-three percent said they would not pay for such access
(Anand, Feldman, Geller, Bisbee, & Bauchner, 2005). A third study, however, found that two-
thirds of physicians indicated that their use of e-mail messages is conditional upon being paid for
the time they spend online (Delbanco & Sands, 2004). Another group of physicians surveyed
expressed their objections toward exchanging e-mails with parents, fearing the time burden

resulting from such communication (Kleiner et al., 2002).
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3.0 METHODOLOGY

The research measured the level of understandability and explored healthy young adults’ needs,
preferences, and expectations of Personal Health Record (PHR) contents. As a first step, the
study was advertised and flyers were posted at different locations on the University of Pittsburgh
campus, Carnegie Mellon University, and Duquesne University. Then eligible participants were
interviewed. The study determined individuals’ 1) level of physical activity, 2) knowledge of or
the use of technology, and 3) interest in maintaining health information. Researching these
dimensions provide insights that allows PHR vendors and developers to better design and tailor
PHR systems to satisfy the widely varied health needs and desires of potential end users.
Individuals can then feel more comfortable with PHRs designed for their own individualized
needs.

In addition, this research conducted a qualitative review study to investigate the data
elements in the currently available free and for-purchase PHR systems and compare them with
the Continuity of Care Record (CCR) standard.

Five pilot studies were conducted in the form of face-to-face, semi-structured interviews.
The primary goals were to identify core data elements for future use in this research on PHR data
contents to meet patient-consumer needs and expectations. The specific purposes for these pilot
studies were: 1) to explore and select data items that are not CCR items for the use of

participants’ needs assessment; 2) to validate the interview instrument for clarity and ease of use;
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3) to decide on the inclusion criteria for the study participants; and 4) to get a better
understanding of the participants’ point of view regarding maintaining their health information
though the use of PHRs.

After obtaining IRB approval and prior to the actual interviews, five pilot studies were
conducted and any required changes or improvements were incorporated.

The first pilot study explores the preferences of individuals as healthcare consumers with
PHR familiarity with respect to PHR data contents and understanding of Continuity of Care
Record (CCR) items. Accordingly, forty Health Information Management (HIM) professionals
were queried during face-to-face, semi-structured interviews.

This study’s target population was American Health Information Management
Association (AHIMA) members with HIM backgrounds working in different sectors in the US.
Subjects included: HIM directors, Health Informatics and Information Management program
faculty, Health Information Technology program coordinators, and HIM coding specialists. The
majority (90%) of participants held Registered Health Information Administrators (RHIA)
credentials. Participants had no work or personal experience with PHRs.

The sample (n=40, 35 females and five males) reflected the gender distribution of HIM
professionals. All participants were 40+ years of age and in good health. Although participants
did not sign an informed consent, as no identifying information was collected, they were assured
that study information gathered would be strictly confidential.

Study results suggest that PHR adoption, even among HIM professionals, still faces
significant barriers, including individuals’ unwillingness to be burdened with the responsibility
of entering, updating, and managing their own health information. Participants preferred core

data elements composed of simpler versions of CCR data items and the inclusion of additional
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data items not currently included in CCR standards that were relevant to their needs (Appendix
J). Results from this study are of interest as they were incorporated into large-scale studies and
ultimately into PHR template development.

The second pilot study consisted of seventeen healthcare providers (n=17, ten females
and seven males) within the University of Pittsburgh Medical Center (UPMC). Participants
included: nurses (n=5), physical therapists (n=4), radiologists (n=5), and lab technicians (n=3).
Participants were generally healthy, physically active, technologically savvy (had reasonable
knowledge of computers and access to the Internet), enthusiastic, motivated, and interested in the
research topic. No incentive, financial or otherwise, was offered to participants.

The third pilot study consisted of ten members of the Health Information Management
Research Team (HIMRT) who are experts in PHRs (n=10, three females and seven males).
Participants were asked to brainstorm and provide a wish list of data items that they would like
to include in the future PHR. After providing a long list of data items, they were asked to
categorize the items according to theme, then to organize and to label each of the items to be
incorporated into large-scale studies.

In the fourth pilot study, ten college students in different fields at the University of
Pittsburgh and Duquesne University aged 18 to 25 years participated (seven females, three
males; seven native English speakers, three non-native English speakers; seven participants are
from a non-health field, three are from the health field). Participants were generally healthy,
physically active, technologically savvy (had reasonable knowledge of computers and access to
the Internet), enthusiastic, motivated, and interested in the research topic. No incentive, financial
or otherwise, was offered to participants. Participants were generally educated and orientated

towards PHRs using the AHIMA PHR education tool (e-mail communication between Haya
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Alkhatlan, primary investigator, and Karen Czirr, MS, RHIA, CHP, HIM Community Education
Coordinator for Pennsylvania) (Alkhatlan, 2006).

Based on the large amount of feedback from this pilot study, participants were extremely
motivated to participate in the study. In addition, they were seriously involved with the
organization and categorization of each data element that were not CCR items and believed that
PHR technology offers a solution for all their problems and frustrations with scattered important
health information. They seriously considered this task and asked for more explanation and
clarification of some unclear data elements in the lists provided in order to logically categorize
and label them (Appendix J).

Moreover, based on the results from the face-to-face, semi-structured interviews of these
ten undergraduate students, the primary investigator decided on the inclusion criteria for
participants to be 1) generally healthy young adults (age 18-25) who are able to communicate
with the researcher to provide necessary information (for further information about the subjects,
refer to the inclusion criteria section), 2) students from non-health fields to avoid any familiarity
bias with the PHR contents and vocabulary, and 3) native English speakers in an effort to reduce
any language barriers.

The fifth pilot study consisted of thirty participants from Carnegie Mellon University and
Duquesne University (n=30, 15 females and 15 males). The data collection method was
conducted in the same format as the previous studies in order to develop a reliable and valid
instrument and to develop the list of data items for the needs assessment (Appendix F, Section

D).
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3.1 RESEARCH DESIGN

This research consisted of two studies; the first study used a mixed-method approach, including
both qualitative and quantitative methods, in the form of an exploratory-descriptive study while
the second study used a qualitative review study. Qualitative research helped the investigator to
focus attention on users’ needs and preferences and identify factors that satisfy users’
expectations concerning a PHR design, a critical component in the system development process
and User-Centered Design (UCD), to help developers and designers to produce a usable product.

The first study, qualitative exploratory-descriptive, was conducted to evaluate
participants’ level of understandability of the Continuity of Care Record (CCR) terms and to
examine individuals’ needs and preferences in terms of PHR contents. Data was collected
through face-to-face, in-depth semi-structured interviews. The format remained semi-structured
by giving the participant a chance to freely talk without any constraints. This research used the
in-depth semi-structured interview for a number of reasons (Rubinstein, 2006). Unlike a focus
group format, it is ideal for investigating personal behavior, attitudes, beliefs and values, and
sensitive or confidential information. Second, the in-depth semi-structured interview better fits
the lifestyle of young adults whose busy school schedule and social life prevent them from
attending a focus group. This approach provided participants the opportunity to choose a
convenient time and place for the interview. Finally, this study's design is the most appropriate
research technique to use in situations where the area under investigation is new, with little
known facts (Rubinstein, 2006; Watzlaf, 2005).

The second study, qualitative review, was conducted to identify each data element in the
currently available, free and for-purchase PHR systems and compare those with the CCR data

elements to determine any similarities and differences. Another goal of this study was to
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determine the minimum essential data set that should be included in the design of the future PHR
systems. PHR systems to be included in the qualitative review study were randomly chosen

from the list of PHR tools and services available at www.myPHR.com.

3.2 RESEARCH METHODS

The in-depth, semi-structured interviews were used as the primary data collection method for the
qualitative exploratory-descriptive study. This study was advertised in different schools,
buildings, and activity centers within the University of Pittsburgh, Carnegie Mellon University,
and Duguesne University (Appendix H). Each interview was approximately ninety minutes.
Participants were greeted and introduced to the rules, objectives, and structure of the interview,
as well as the privacy statement, at which time each participant was required to sign an informed
consent to participate in the study (Appendix G). The questions utilized for the interviews
(Appendix F) had a number of goals, including the following:

1. To measure the young adults’ level of understandability of the Continuity of Care Record
(CCR) data items.

2. To discover end-users’ needs, expectations, and Personal Health Records (PHRS)
preference in terms of information included and vocabulary used for specific data
elements.

3. To determine how the data elements of PHRs differ for the needs of end-users and
healthcare providers.

4. To provide assessment of the consumers’ physical activity level, interests, needs,

experience, level of awareness, and concerns regarding the PHR contents.
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5. To demonstrate to participants the advantages to using PHRs to store and maintain health
information and to applying it to everyday life.

6. To determine participants’ familiarity and comfort with using different types of
technology (e.g., cell phones, PDA, computers) and how this may influence the use of an
electronic PHR.

7. To give primary users the opportunity to participate in the design process of PHRs
system.

The interview consisted of three parts. The first goal measured for each participant was
the level of understandability of the CCR items. These items are “payers/payment sources,”
“advance directives,” “support sources,” “functional status,” “problems,” “family history,”
“social history,” “health status,” “alerts,” “medications,” “medical equipment,” “immunizations,”
“vital signs,” “plan of care,” “healthcare providers,” “procedures/surgeries,” and
“encounters/consultations.” A scale was developed to evaluate participants’ understandability
level of the seventeen CCR items, which range from zero to three as follows:

1. If a participant understood a data item completely by giving an example to the
investigator, the score given was a three.

2. If a participant understood a data item with a short definition given only by the
investigator based on the operational definition in the CCR, the score given was a two
(Table 1 provides the operational definitions of the seventeen data items).

3. If a participant understood a data item with a long definition given only by the
investigator based on the operational definition in the CCR, the score given was a one.

4. If a participant did not understand a data item even after being given a long definition, the

score given was a Zero.
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Then the average score of the level of understandability of each CCR data item was
computed and labeled based on the following scale:
1. If the average level of understandability ranged between 2.50-3.00, then the item was

labeled “Easy To Understand.”

2. If the average level of understandability ranged between 1.50-2.49, then the item was

labeled “Understandable with Short Definition.”

3. If the average level of understandability ranged between 0.50-1.49, then the item was

labeled “Understandable with Long Definition.”

4. If the average level of understandability ranged between 0.00-0.49, then the item was

labeled “Difficult To Understand.”

The second part of the interview, participants responded to interview questions that had
three variables (level of physical activity, level of technology, and level of interest in maintaining
health information). For the third part, participants were asked to select seventeen items that
they feel are most important to include in PHRs from the data items list provided (Appendix F,
Section D, total of 32 items, including the 17 CCR items and the 15 hypothetical items that were
collected from literature and feedback from the five pilot studies). Finally, participants were

asked to provide any information not on the list that they feel should be included in PHRs.

62



Since few studies dealt with differing expectations on the part of PHR users with regards
to their needs and preferences (Boutin, 2007; Kukafka, 2007; Massoudi, 2007; Pearson, 2007;
Rodriguez, 2007), this study developed a new instrument that was piloted for clarity and ease of
use on a small group of participants who resemble the sample under study. The HIMRT, peers
review, HIM professionals, PHRs experts and advocates, and the Office of Measurement and
Evaluation were consulted for review and approval of the interview questions and the
methodology.

The qualitative review study was conducted in three phases. The first phase was to
choose the baseline for comparison. Because there is no standard for PHR data contents and for
the purpose of this study, the CCR was utilized as a “consensus” record that represents PHR
complete data contents to ensure interoperability, comprehensiveness, effectiveness, quality, and
user satisfaction (Table 2). As mentioned previously, the CCR should not be understood as a
gold standard for PHRs. It is simply a representative of the minimum data set of individuals’
health information that can be shared among various practitioners to ensure high quality of care.

In the second phase, 20 web-based PHRs were randomly selected from
www.myphr.com for the comparison. The ten free PHRs included were AboutMyHealth, Dr.I-
Net, Ivalley, WorldMedcard, VIA, iHealthRecord, Google Health Records, Microsoft
HealthVault, Patient Power, and Telemedical.com, while the other ten for-purchase PHRs
included were A Smart PHR, AccessMyRecords, ActivePHR, Health Records Online,

HealthString, CrisisID, MedicalSummary, LifeOnKey, VitalChart, and Your Health Record.
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In the third phase of this study, the Primary Investigator (Pl) attempted to identify each
data element of the CCR in each of the PHRs compared in the sample. It is important to note
that the Pl only measured the presence or absence of each CCR data category and data elements
within each category (Table 3). For each data category in the CCR, the PI first checked whether
a corresponding data element with the same label could be identified in the PHR being
compared. If that was not the case, then the Pl searched for a label that was either a synonym of
the CCR data category label (e.g., “immunizations” and *“vaccinations™) or easily understood as
having the same meaning (e.g., “medications” and “drugs and supplements”). If one of those
conditions was satisfied, the PI marked the CCR data category/elements as “present,” otherwise

as “absent.”
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Table 1: Short and Long Definitions of the Seventeen CCR Items

CCR Item

Short Definition

Long Definition

Payers/payment source

Who is responsible to pay
your service bill? Self-pay,
insurance, others.

Contains data on the
patient’s payers, whether a
‘third party’ insurance, self-
pay, other payer or
guarantor, or some
combination of payers and
is used to define

which entity is the
responsible fiduciary for the
financial aspects of a
patient’s care.

Advance Directives

Living will, durable power
of attorney that allow
someone else to act on your
behalf on matters that you

specify.

Contains data defining the
patient’s advance directives
and any reference to any
existing supporting
documentation and the
physical location of that
documentation, such as a
durable power of attorney
for healthcare.

Support sources

whoever provides support
to you incase of seeking
healthcare and services.

Lists the patient’s support
providers and contacts
(family, next of kin, legal
guardian, durable power for
healthcare, clergy,
caregivers, support
organizations, etc.)

Functional Status

Ability to care for your
self, activities of daily
living.

Lists and describes the
patient’s functional status,
e.g. competency,
ambulatory status, ability to
care for self, activities of
daily living.
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Table 1 continued

Problems

Any complaints, conditions,
diagnoses, symptoms, and
findings.

Contains data defining the
patient’s relevant

current and historical
clinical problems,
conditions, diagnoses,
symptoms, findings, and
complaints.

Family History

Any one in the family with
high blood pressure, cancer,
or any other hereditary
diseases.

Contains data defining the
patient’s blood or genetic
relatives in terms of
possible or relevant health
risk factors.

Social History

Lifestyle, smoking, marital
status, race, ethnicity,
religious affiliation.

Contains data defining the
patient’s occupational,
personal (for example,
lifestyle), social, and
environmental history and
health risk factors, as well
as administrative data
(ADT), such as marital
status, race, ethnicity,

and religious affiliation.

Health Status

How would you describe
your current health (11,
healthy, hospitalized, long
term facility care, etc.).

Description of the
symptom, disease, data
about births and prenatal
care, deaths and infant
mortality, childhood and
adult immunizations,
smoking and
overweight/obesity rates,
mental health, diseases such
as heart disease, cancer,
strokes, data and
information related to
HIV/AIDS.

Alerts

Allergies to certain type of
medications or adverse
reaction.

Lists and describes any
allergies, adverse reactions,
and alerts that are pertinent
to the patient’s current or
past medical history.
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Table 1 continued

Medications

Type of prescribed
medications, supplements,
herbs, or over the counter
medications.

Defines a patient’s current
active medications&
pertinent medication history.
Also, an entire medication
history.

Medical Equipment

Acrtificial leg, hand, or any
other organ in your body.

Defines a patient’s
implanted and external
medical devices and
equipment that their health
status depends on, as well
as any pertinent equipment
or device history. This
section is also used to
itemize any pertinent
current or historical durable
medical equipment (DME)
used to help maintain the
patient’s health status.

Immunizations

Any type of vaccine (flu

shot).

Defines a patient’s current
immunization status and
pertinent immunization
history.

Vital Signs

Blood pressure, pulse,
respiratory rate, height,
weight.

Defines the patient’s current
and historically relevant
vital signs, for example,
blood pressure, pulse,
respiratory rate, height,
weight, body mass index,
head circumference, and
pulmonary function tests.
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Table 1 continued

Plan of Care

What healthcare providers
recommend for you to
improve your health, such
as medication, surgery,
rehabilitation, physical
therapy, etc.

Contains data defining all
pending orders,
interventions, encounters,
services, and procedures for
a patient. It is limited to
prospective, unfulfilled, or
incomplete orders and
requests only.

(1) All active, incomplete,
or pending orders,
appointments, referrals,
procedures, services, or any
other pending event of
clinical significance to the
current and ongoing care of
the patient should be listed,
unless constrained due to
issues of privacy.

(2) Clinical reminders
should also be placed here
for purposes of providing
prompts that may be used
for disease prevention,
disease management,
patient safety, and
healthcare quality
improvements, including
widely accepted
performance measures.
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Table 1 continued

Healthcare Providers

Complete information about
any healthcare provider that
provides care during your
visit for future reference.
Such as full name, contact
information, specialty,
facility location.

Contains data defining all
healthcare providers
involved in the current or
pertinent historical care of
the patient. At a minimum,
the patient’s key
healthcare providers should
be listed, particularly the
patient’s primary physician
and any active consulting
physicians, therapists,

and counselors.

Procedures/surgeries

List of all previous
operations.

Defines all interventional,
surgical, diagnostic,

or therapeutic procedures or
treatments pertinent to

the patient historically.

Encounters/consultations

Hospitalizations, office
visits, home health visits,
long-term care stays, or any
other pertinent encounters.

Contains data defining all
healthcare encounters
pertinent to the patient’s
current health status or
health history.

Encounters can be
hospitalizations, office visits,
home health visits, long-term
care stays, or any other
pertinent encounters.
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Table 2: The CCR Data Categories and its Data Elements

Sub-Sub
CCR Items Sub-Category Category
Payers/Payment
Source(s)
Type of Payment Source
Payment Provider
Payer Name
Role
Date/Time
Effective Date
End Date
Termination
Date

Subscriber ID

Authorizations available

Reference(s)

Comment

Advance Directive(s)

Date/Time

Recorded Time

Status

Directive Type

Description

Reference(s)

Support Sources

Type of support source

Description

Functional Status

Date/Time

Type of functional status

Description

Status

Source of information

Reference(s)

Comments
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Table 2 Continued

CCR ltems

Sub-Category

Sub-Sub
Category

Problems

Date/Time

Type

Description

Status

Episodes

Episode

Frequency

Duration

Patient Knowledge

Patient is
aware

Reason

Source of information

Reference(s)

Comments

Family History

Date/Time

Type

Description

Status

Family Member

Source of information

Reference(s)

Comments

Social History

Date/Time

Type

Description

Status

Episodes

Description

Source of information

Reference(s)
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Table 2 Continued

Sub-Sub
CCR Items Sub-Category Category
Health Status
Description
Cause of Death
Alerts
Date/Time
Type
Description
Status
Agent
Reaction
Description
Severity
Intervention
Status
Source of information
Reference(s)
Comments
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Table 2 Continued

CCR Items

Sub-Category

Sub-Sub Category

Medications

Date/Time

Type

Product Name

Brand Name

Description

Status

Manufacturer

Strength

Value

Unit

Form

Concentration

Value

Unit

Size

Quantity

Directions

Delivery Method

Vehicle

Site

Administration Time

Duration of use

Dose restriction

Indication

Stop Indicator

Patient Instructions

Additional Instructions

Refill

Quantity

Date/Time of
refill

Constraints of
refill

Comments

Follow-up Reaction

Fulfillment History
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Table 2 Continued

CCR ltems

Sub-Category

Sub-Sub
Category

Medical Equipment

Date/Time

Type of medical
equipment

Product Name

Brand Name

Description

Status

Manufacturer

Directions

Vehicle

Site

Duration of use

Source of information

Reference(s)

Comments
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Table 2 Continued

Sub-Sub
CCR ltems Sub-Category Category
Immunizations

Date/Time

Type of immunization

Product Name

Brand Name

Description

Status

Manufacturer

Strength
Value
Unit

Form

Concentration
Value
Unit

Size

Quantity

Directions

Delivery Method

Vehicle

Site

Patient Instructions

Additional Instructions

Follow-up Reaction

Fulfillment History
Date/Time
Provider
Location
Fulfillment
Method

Source of information

Reference(s)

Comments
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Table 2 Continued

Sub-Sub
CCR Items Sub-Category Category
Vital Signs/Results
Date/Time
Type
Description
Procedure
Substance
Test
Date/Time
Type of test
Description
Status
Method
Agent
Test Result
Normal Result
Flag
Confidence
Value
Source of information
Reference(s)
Comments
Procedures
Date/Time
Type
Description
Status
Location
Practitioner
Frequency
Duration
Indication
Products
Substance
Method
Site
Position
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Table 2 Continued

CCR ltems

Sub-Category

Sub-Sub
Category

Encounters

Date/Time

Type

Description

Location

Practitioner

Frequency

Duration

Indication

Instructions

Consent

Source of information

Reference(s)

Comments

Plan of Care

Date/Time

Type

Description

Status

Order/Request

Date/Time

Type

Description

Status

Goals

Source of information

Reference(s)

Comments
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Table 2 Continued

Sub-Sub
CCR Items Sub-Category Category
Healthcare Providers

Name
Birth name
Additional
name
Current name
Display name

Date of birth

Gender

Organization

Relation

Specialty

Address

Telephone

Email

URL

Status

Source of information

Reference(s)

Comments
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Table 3: Summary of 17 Data Categories in the CCR, Number of Corresponding Data

Elements, and Sample of Data Elements

CCR Items | Number of Data Sample of Data Elements
Elements
Payer/ 10 Payment source/effective date, end/termination/subscriber
payment id
Advance 5 Recorded date/status/directive type/description/reference
directives
Support 2 Type of support source/ descriptive
sources
Functional 7 Date, type, description, status, source, references
status
Problem 12 Date of onset/type/description
Family 8 Date of onset/type/family member
history
Social history 8 Date of onset/type
Health status 2 Description/ cause of death
Alerts 12 Date/type/description/status
Medications 37 Product name/strength/size/quantity/direction/delivery
method/duration of use/refill
Medical 14 Date, time, type, product name, brand name
equipment
Immunization 28 Type of immunization/product name/brand
name/form/concentration/size/quantity

Vital signs 18 Height/ temperature/ weight
Plan of care 12 Date, time, goal, comments
Healthcare 17 Name/gender/organization/specialty/address/phone/email/U
providers RL
Procedures/ 17 Type/date/description/location/method/duration/frequency
surgeries
Encounters 13 Date/type/description/location
Total 222
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3.3 SAMPLE SIZE

In general, mixed method, qualitative and quantitative, research designs that seek insight and
deeper understanding of the topic of the investigator’s interest and gain more information and
meaningful feedback from participants, require a small sample size (Gay, 2006). This kind of
study generates insights to improve the design of a system with the power of quantifiable
measurements. Therefore, for the purpose of the qualitative exploratory-descriptive study, the
sample size was thirty participants. While the sample size for the qualitative review study was
twenty PHRs. Simple random sampling was used in selecting the available free and for-purchase

PHRs from PHR tools and services list available at myPHR.com.

3.4 INCLUSION CRITERIA

Generally healthy young adults (age 18-25) who are native English speakers and able to
communicate with the researcher to provide necessary information and whose field of study was
non-health related were eligible. The study chose healthy young adults as a convenient sample
based on previous research studies’ findings. For instance, a study finding by Conemaugh
Health System (CHS) reported that the majority of the system respondents who use Internet-
based technologies and information tools to empower the consumer to make wise and better
health decisions were between the ages of 18- 25 (Conemaugh Health System, 2007). Other
studies concluded that the first adopters and potential users of PHRs are 18 to 25 year-olds who
are technologically savvy, want to maintain their health, and frequently use e-health to search

health information (Forrester Research, 2006; Leonard, 2004; Markle Foundation, 2003, 2004;

80



Munir & Boaden, 2001). California HealthCare Foundation and Fowles et al. found that many
early adopters of PHRs were either people who manage their own chronic condition or that of
their loved ones, or healthy individuals who want to give care providers instant access to their
medical information in an emergency as well as maintain their health, and those are usually
young, physically active adults (California HealthCare Foundation, 2005; Fowles, Kind, Craft,
Kind, Mandel, & Adlis, 2004). California HealthCare Foundation also reported the necessity of
expanding health literacy education, adding that the greater economic payoff of PHRs would be
for healthy people (California HealthCare Foundation, 2005). The Department of Biomedical
Informatics, Columbia University, asserted that family is the most influential factor for
introducing PHRs technology. If this young generation buys into PHRs, then a widespread
utilization of PHRs will occur, based on the significant influence of this age group on partners,
parents, children, siblings, and friends, (i.e. circles of influence: individual-family-clinical
expertise-work-community) (Kukafka, 2007). The Environmental Scan of PHRs Market Study
suggested that the significant degree of internal communication is among healthy young groups.
For instance, recommendations from someone enthusiastic about PHRs are likely to result in
additional users from the similar group (Armijo et al., 2006). People in this age group are
interested in maintaining their health through exercise and a proper diet. In addition, young
adults have high levels of interaction with personal computers and the Internet, which make them
ideal subjects for this study (Leonard, 2004; Munir & Boaden, 2001). Moreover, while each age

group has its own unique needs, they may also have needs in common with other age groups.
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This research focused on the healthy young adult age group and an understanding of their
needs and expectations due to the convenience of recruiting them; however, in the future the
HIMRT, School of Health and Rehabilitation Sciences, The University of Pittsburgh, will

expand the study to different groups.

3.5 DATA ANALYSIS

The quantitative data, computed from the level of understandability questions, was statistically
analyzed using descriptive statistics, such as measures of central tendency (mean) and measures
of variability (standard deviation) within SPSS and Excel. In addition, appropriate types of
graphs, such as bar graphs, were created.

Descriptive statistics was chosen because it is the typical method of analysis for
guantitative variables (Friedman & Wyatt, 2006; Rosner, 2006; Rubinstein, 2006; Watzlaf, 2005;
Watzlaf & Abdelhak, 1989). For example, to answer the first research question: How easy is it
for a lay person to understand the CCR items? Each participant was evaluated for his/her
understandability of each of the CCR item based on the following scale:

Easy to understand= 3 (with no clarifications)
Understandable with a short definition= 2 (Table 1)
Understandable with a long definition= 1 (Table 1)

Difficult to understand= 0 (could not be understood even after providing a long definition)
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Then the average level of understandability of each CCR item was computed and labeled as
follows:
1. If the average level of understandability of CCR item was: 2.50-3.00, then it was labeled
Easy To Understand.
2. If the average level of understandability of CCR item was: 1.50-2.49, then it was labeled
Understandable with a Short Definition.
3. If the average level of understandability of CCR item was: 0.50-1.49, then it was labeled
Understandable with a Long Definition.
4. If the average level of understandability of CCR item was: 0.00-0.49, then it was labeled

Difficult To Understand.

To answer the second research question: To what extent do healthcare providers and
users have different needs regarding the data elements of the personal health record system? The
percentage of each data item selected as important and needed by participants out of the 17 items
from the CCR standard was computed. If participants select at least 10 items from the CCR list
with 50% or more, then the results concluded that both healthcare providers and users have the
same needs with respect to data items of PHRs.

Finally, the data analysis for the third research question: How do the data elements of the
currently available PHR systems differ from the CCR standard? was based on the results of the
qualitative review study, which used the Standard Specification for the Continuity of Care
Record (CCR) as a comparison base with each PHR system included in this study; Appendix E

provides the specific data elements.
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4.0 RESULTS

4.1 RESULTS OF THE EXPLORATORY DESCRIPTIVE STUDY

4.1.1 General Description of the Sample

The study sample consisted of 30 participants (15 Female, 15 Male). Participants were generally
healthy, young adults (age 18-25) who are native English speakers and able to communicate with
the researcher to provide necessary information. All participants (100%) were students at the
University of Pittsburgh whose field of study was non-health related, such as Engineering, Law,
Arts and Sciences, etc. All participants (100%) were single and had private health insurance
under their parents’ health plan. Table 9 summarizes the demographic characteristics of the

sample, such as Age, Gender, Marital Status, Nationality, and Race.
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Table 4: Demographic Characteristics of the Sample (Age, Gender, Marital Status,

Nationality, Race)

N %
Age
18-19 5 16.66
20-21 10 33.33
22-23 11 36.66
24-25 4 13.33
Gender
Male 15 50
Female 15 50
Marital Status
Married 0 0
Single 30 100
Divorced 0 0
Widowed 0 0
Nationality
American 30 100
Non-American 0 0
Race
Caucasian 15 50
African
American 15 50
Total 30 100

4.1.2 Level of Understandability of the Continuity of Care Record (CCR) Terms

A scale was determined to evaluate the level of understandability of the CCR terms. Any term
with a score between 2.50 and 3.00 (2.50 > 3.00) has a level of understandability of “Easy to
Understand.” If the score is 1.50 to 2.49 (1.50 > 2.49), the term’s level of understandability is
“Understandable with Short Definition.” If the score is 0.50 to 1.49 (0.50 > 1.49), the term’s

level of understandability is “Understandable with Long Definition.” If the score is less than or
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equal to 0.49 < 0.49), then the term’s level of understandability is “Difficult to Understand.”
Table 10 shows the average level of understandability of the CCR terms among the participants.
The terms included seventeen items: “payers/payment sources,” “advance directives,” “support
sources,” “functional status,” “problems,” “family history,” “social history,” “health status,”
“alerts,” “medications,” “medical equipment,” “immunizations,” “vital signs,” “plan of care,”
“healthcare provider information,” “procedures/surgeries,” “encounters/consultations.” As can
be seen, participants reported different levels of understandability of the CCR data items.
Generally, participants fully understood some of the CCR data items that are common, popular,
and widely used by the public, such as “family history,” “medications,” “immunizations,”
“procedures/surgeries,” and “payers/payment source.” The average score of understandability of
these terms was 2.63 to 3.00, which indicates that the terms are “easy to understand” by lay
people who do not have the same health background as healthcare providers. On the other hand,
with an average score of understandability range of 150 to 1.93, “vital signs,”

” [1]

“encounters/consultations,” “healthcare provider information,” “plan of care,” and “social

history” were understandable only when short definitions were provided to participants. The

LN 11 11 b 11

remaining CCR data items were “health status,” “problems,” “medical equipment,” “support
sources,” “functional status,” and “alerts”; these terms, with an average score of
understandability range of 0.60 to 1.20, were understandable when long definitions were
provided to participants. The only CCR term that was “difficult to understand,” with an average

score of understandability equal to 0.27, was “advance directives.”
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Table 5: Level of Understandability of the Continuity of Care Record (CCR) Terms

Item Average Level of Understandability
Family history 44 3.00 Easy to understand
Medications 4-3.00 Easy to understand
Immunizations 4-3.00 Easy to understand
Procedures/ surgeries 4297 Easy to understand
Payers / payment sources ‘]’_} 2.63 Easy to understand
Vital signs > 1.93 Understandable with a short definition
Encounters / consultations 30 1.90 Understandable with a short definition
Healthcare provider information >3 1.63 Understandable with a short definition
Plan of care > 1.57 Understandable with a short definition
Social history > 1.50 Understandable with a short definition
Health status = understandable with a long definition
Problems < 1.17 Understandable with a long definition
Medical equipment <+ 1.03 Understandable with a long definition
Support sources <L 0.90 Understandable with a long definition
Functional status i 077 Understandable with a long definition
Alerts 4L 0.60 Understandable with a long definition
Advance directives i 027 Difficult to understand

As can be seen from Table 9, out of the 17 CCR terms, only five were “easy to
understand” by lay people. That is, 29.4% of the CCR terms were easy to understand, with the
average score of understandability between 2.63 and 3.00 and a standard deviation of 0.00 to
0.72.  On the other hand, only one term (5.88%), advance directives, was “difficult to
understand,” with an average score of understandability of 0.27. The majority of the CCR terms
(35.29%) —such as “support sources,” “functional status,” “problems,” “health status,” “alerts,”
“medical equipment” were “understandable with long definitions,” and the standard deviation
range was between 0.83 and 1.25. However, the remainder of the CCR terms (29%) were
“understandable with short definitions”—for example, “social history,” “vital signs,” “plan of
care,” “healthcare provider information,” “procedures/surgeries,” and
“encounters/consultations,”—and the standard deviation range was between 0.82 and1.25. The

difficulty of understanding some specific CCR terms was due to the following reasons:
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participants tended to guess the meaning of unfamiliar terms by associating them with a common
meaning. For example, 22 participants out of 30 found the term “alert” “difficult to understand.”
This is because they assumed that the CCR term “alert” was associated with a red flag to indicate
serious medical problems, symptoms, signs, or reminders. In addition, more than half of the
participants had a score of zero for the term “medical equipment,” which indicates it was
“difficult to understand.” Moreover, they thought of the term as meaning any tool or physical
equipment that the healthcare staff uses to diagnose or treat a disease, such as ECG machine,
MRI machine, and blood analyzers. Table 11 illustrates some of the CCR terms and the

participants’ anticipations of their meanings.
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Table 6: Definitions of the CCR Terms from Participants’ Understandability vs.

CCR Operational Definitions

CCR Terms Participants CCR Definition of Each
Understandability of Term
Each Term
Payers/payment | Insurance company, Contains data on the
source whoever pays for any patient’s payers, whether a
health service received, | ‘third party” insurance,
out of pocket, services | self-pay, other payer or
for a fee. guarantor, or some
combination of payers and
is used to define which
entity is the responsible
fiduciary for the financial
aspects of a patient’s care.
Advance Healthcare providers Contains data defining the
Directives directions, first aid patient’s advance
information in case of directives and any
emergency reference to any existing
supporting documentation
and the physical location
of that documentation,
such as a durable power of
attorney for healthcare.
Support Financial support, Lists the patient’s support
sources medical support, nurses, | providers and contacts
healthcare staff, (family, next of kin, legal
physicians. guardian, durable power
for healthcare, clergy,
caregivers, support
organizations, etc.)
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Table 10 Continued

CCR Terms Participants CCR Definition of Each
Understandability of Term
Each Term

Functional What is your job, what Lists and describes the

Status do you do for living? patient’s functional status,
for example, competency,
ambulatory status, ability to
care for self, activities of
daily living.

Problems Financial, social , Contains data defining the
emotional, educational, | patient’s relevant current
family problems and historical clinical

problems, conditions,
diagnoses, symptoms,
findings, and complaints.

Family History of disease that Contains data defining the

History runs in the family, patient’s blood or genetic
genetic diseases relatives in terms of

possible or relevant health
risk factors.

Social Smoking, drinking Contains data defining the

History alcohol, who are your patient’s occupational,

friends, where do you
live?

personal (for example,
lifestyle), social,
environmental history and
health risk factors, as well
as administrative data, such
as marital status, race,
ethnicity, and religious
affiliation.
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Table 10 Continued

CCR Terms

Participants
Understandability of
Each Term

CCR Definition of Each
Term

Health Status

How do you currently
describe your health, are
you ill?

Description of the
symptoms, disease, data
about births and prenatal
care, deaths and infant
mortality, childhood and
adult immunizations,
smoking and
overweight/obesity rates,
mental health, diseases such
as heart disease, cancer,
strokes, data, and
information related to
HIV/AIDS.

Alerts Red flag, abnormal signs | Lists and describes any
of disease, bad allergies, adverse reactions,
symptoms, warning, and alerts that are pertinent
directions. to the patient’s current or
past medical history.
Medications Prescribed medication, Defines a patient’s current
over the counter, herbs, active medications and
supplements. pertinent medication history.
Also, an entire medication
history (supplements,
vitamins, herbs, prescribed,
over the counter).
Medical Tools used by health Defines a patient’s
Equipment staff for diagnosis, implanted and external

treatment, x-ray
equipment.

medical devices and
equipment that their health
status depends on, as well as
any pertinent equipment or
device history. This section
is also used to itemize any
pertinent, current, or
historical durable medical
equipment (DME) used to
help maintain the patient’s
health status.
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Table 10 Continued

CCR Terms

Participants
Understandability of
Each Term

CCR Definition of Each
Term

Immunizations

Vaccine, shots

Defines a patient’s current
immunization status and
pertinent immunization
history.

outpatient and inpatient

Vital Signs Basic body Defines the patient’s
measurements such as current and historically
height, weight, relevant vital signs, for
temperature, or the example, blood pressure,
measurements that pulse. Respiratory rate,
identify whether a height, weight, body mass
person is alive or dead, | index, head circumference,
such as heart rate, pulse | and pulmonary function

tests.

Healthcare Health staff, physicians, | Contains data defining all

Providers nurses, technicians, healthcare providers
therapists, health involved in the current or
insurance, whoever pays | pertinent historical care of
for your health service. | the patient. At a minimum,

the patient’s key healthcare
providers should be listed,
particularly the patient’s
primary physician and any
active consulting
physicians, therapists, and
counselors.

Procedures/ Any type of minor or Defines all interventional,

surgeries major surgeries such as | surgical, diagnostic, or

therapeutic procedures or
treatments pertinent to the
patient historically.
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Table 10 Continued

CCR Terms Participants CCR Definition of Each
Understandability of Term
Each Term
Plan of Care | What you plan to do to Contains data defining all

be well and healthy,
what healthcare staff
recommend for you to
do to avoid getting sick,
what you are supposed
to take to get well.

pending orders,
interventions, encounters,
services, and procedures for
a patient. It is limited to
prospective, unfulfilled, or
incomplete orders and
requests only. (1) All
active, incomplete, or
pending orders,
appointments, referrals,
procedures, services, or any
other pending event of
clinical significance to the
current and ongoing care of
the patient should be listed,
unless constrained due to
issues of privacy.

(2) Clinical reminders
should also be placed here
for purposes of providing
prompts that may be used
for disease prevention,
disease management,
patient safety, and
healthcare quality
improvements, including
widely accepted
performance measures.
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Table 10 Continued

CCR Terms Participants CCR Definition of Each
Understandability of Term
Each Term
Encounters/ Every time you meet Contains data defining all
consultations | with any healthcare staff | healthcare encounters
at the hospital, Dr.’s pertinent to the patient’s
office. current health status or

health history. Encounters
can be hospitalizations,
office visits, home health
visits, long-term care stays,
or any other pertinent
encounters.

The graph in Figure 1 has the different levels of understandability of the CCR terms

among participants. It can be noted that the level of understandability decreases as the term

becomes more technical, unusual, or unfamiliar; has multiple meanings; or is not publicly used.
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Figure 1: Descending Order of the Score of Understandability of the CCR Terms

Table 12 summarizes the descriptive statistics for the CCR terms based on the research

sample of thirty participants. In summary, out of the seventeen CCR terms, as can be seen in

94



Figures 2-6 only five terms (29%) were straightforward and completely “Easy to Understand”—
“family history,” “medications,” “immunizations,” “procedures/surgeries,” and “payers/payment
source.” Slightly more than a quarter of the CCR terms (29%) were understandable by lay
people to a certain degree only, that is, when short definitions were provided for each term—
“social  history,” “vital signs,” “plan of care,” “healthcare providers,” and
“encounters/consultations.” Figures 7-11 display the number of participants who understood the
terms with short definitions. On the other hand, the majority of the CCR terms (35 %) were
understandable when long definitions were provided, which indicates the natural level of
understandability of the specific technical terms by lay people: for example, “health status,”
“problems,” “medical equipment,” “support sources,” “functional status,” and “alerts.” Figures
12-17 show the level of understandability of these terms. Finally, as can be seen from Figure 18,
only one term (6%) “advance directives” appeared to be difficult to understand by lay individuals
according to the predetermined scale of the level of understandability. The low percentage (6%)
of the most difficult CCR terms was somewhat unexpected. This phenomenon probably reflects
the level of understandability of CCR terms among participants who are educated healthy young
adults. Nevertheless, all findings need to be treated with some caution because they were based
on what participants said, rather than on direct observation of their using PHRs. Table 13

displays the frequency of each level of understandability of the CCR terms.
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Table 7: Descriptive Statistics of the CCR Terms (CCR data items sorted according to their

means arranged from highest to lowest)

Standard
CCR Terms N | Minimum | Maximum | Mean Deviation

Family History 30 3 3 3 0
Medications 30 3 3 3 0
Immunizations 30 3 3 3 0
Procedures/Surgeries 30 2 3 2.97 0.18
Payers / Payment Sources 30 0 3 2.63 0.72
Vital Signs 30 0 3 1.93 1.2
Encounters/Consultations 30 0 3 1.9 0.84
Healthcare Provider

Information 30 0 3 1.63 1.25
Plan of Care 30 0 3 1.57 0.97
Social History 30 0 3 1.5 0.82
Health Status 30 0 3 1.2 0.96
Problems 30 0 3 1.17 0.83
Medical Equipment 30 0 3 1.03 1.25
Support Sources 30 0 3 0.9 1.03
Functional Status 30 0 3 0.77 1.01
Alerts 30 0 3 0.6 1.1
Advance Directives 30 0 3 0.27 0.83
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Table 8: Level of Understandability of the CCR Terms

CCR data items Score 3 | Score2 | Score1l | Score0
# | % # | % # | % # | %
Family history 30100 |O [0.00{0 |0.00]{0 |0.00
Medications 30| 100 |0 |0.00|0 |0.00|0 |O0.00
Immunizations 30 (100 {O |0.00|0 |0.00|0 |0.00
Procedures/surgeries 29 (9661 |33 |0 |0.00]|0 |0.00
Payers /payment sources | 22 | 73.3 |6 |200|1 |333|1 |3.33
Vital signs 14 1466 |6 |200|4 |133|6 |20.0
Encounters/consultations | 7 | 23.3|15|500|6 |20 |2 |6.66
Healthcare providers 11|366|5 |166(6 |20 |8 |26.6
Plan of care 4 1133]15|500|5 |16.6|6 |200
Social history 2 |666|15(500(9 |300]4 |133
Health status 2 |6.66|11366|8 |266|9 |30.0
Problems 1 |333]10|333|12(400|7 |233
Medical equipment 6 [200|5 |16.6|3 |10.0|16|53.3
Support sources 2 |666|8 |266|5 |16.6|15|50.0
Functional status 2 |666|6 |[200|5 |16.6|17|56.6
Alerts 4 |133|2 |6.66|2 |6.66|22]|73.3
Advance directives 2 |666]1 {3330 |0.00|27 |70
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Figure 3: CCR Term which is “Easy to Understand”
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Figure 4: CCR Term which is “Easy to Understand”
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Figure 5: CCR Term which is “Easy to Understand”
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Figure 7: CCR Term which is “Understandable with Short Definitions”
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Figure 9: CCR Term which is “Understandable with Short Definitions™
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Figure 10: CCR Term which is “Understandable with Short Definitions”
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Figure 11: CCR Term which is “Understandable with Short Definitions”
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Figure 12: CCR Term which is “Understandable with Long Definitions”
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Figure 13: CCR Term which is “Understandable with Long Definitions”

103




Medical Equipment
18
16
, 14
T 12 -
(15}
g 10 7
S g
S 6 -
a
4 .
2 -
O -
Difficultto Understandable | Understandable Easy to
understand with a long with a short understand
definition definition
Freqof O Freqof 1 Freq of 2 Freq of 3
Figure 14: CCR Term which is “Understandable with Long Definitions”
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Figure 15: Term which is “Understandable with Long Definitions”
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Figure 16: CCR Term which is “Understandable with Long Definitions”
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Figure 17: CCR Term which is “Understandable with Long Definitions”
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Figure 18: CCR Term which is “Difficult to Understand”

Table 13 demonstrates that participants had difficulty understanding some of the
technical CCR terms because society does not have the same health background as healthcare
professionals. Therefore, lay people prefer the use of understandable, common, and popular
terms in PHRs; because they can easily determine the meaning of each term and provide the
relevant information accordingly. For example, “medical equipment” is defined as internal or
external devices used by a patient to enhance his health, such as pacemakers or oxygen tanks.
An individual may consider an x-ray machine as “medical equipment”; however, this is
incorrect. Consequently, they would provide inaccurate information. Participants suggested
changing some of the technical and difficult to understand terms to simple ones. For example,

the CCR term “payers/payment source” could be listed as “insurance information.” Table 14

displays some CCR terms and simple alternative terms suggested by participants.
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Table 9: Participants’ Expectation of the Meaning of Some of the CCR Terms

Participants’ Expectation of the Meaning of CCR

CCR Terms Terms
Alert e Symptoms
e Reminders
e Signs
e Indications of serious medical conditions
e Database search alert

Problem Financial problems

Social problems

Personal problems

Any kind of problem but not related to health
Medical staff

Insurance companies

Employer

Whoever pays for health services
Equipment used for diagnosis or treatment

e Physical equipment in hospital or Dr.’s
office

Tools

X-rays

Whoever gives advice

Parents

Caregivers

Pharmacists

Friends

Instructions from health insurance

Advance Directives companies

e Recommendations from healthcare
professionals

e Help with payment plan

e Preauthorization from health insurance

companies

Healthcare provider
information

Medical equipment

Encounters/consultations
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Table 10: CCR Terms vs. Participants’ Suggested Simple Terms

CCR Terms

Terms Suggested by Participants

Payers/payment

Insurance information

Alerts

Allergies

Advance directives

Legal documents
Living will
Power of attorney

Support sources

Emergency contact information

Functional status

Functional ability

Social history

Life style
Social habits

Problems

Major medical problems
Health problems

Health problem history
Current/past medical problems

Plan of care

Treatment plan

Medical equipment

Personalized medical devices
Internal or external medical devices
used

Healthcare provider information

Healthcare practitioners
Healthcare professionals
Healthcare personnel

Health status

Description of current health

Encounters/consultations

Appointments
Dr. visits
Healthcare professional visits
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In determining participants’ 1) level of physical activity, 2) knowledge of or use of the
technology, and 3) interest in maintaining health information, the results indicated that the
majority of the participants interviewed had a good self-perception of their overall health status.
Roughly 96.7% of the sample described their overall health as “healthy” and rated their health
status to be between “good” and “excellent.”

All participants (100%) had a positive attitude regarding physical activity. For example,
they exercised to promote their health, enjoyment and relaxation, and to maintain well-being.
The majority of participants (96%) were physically active and involved in various types of
workouts an average of 3 to 5 times per week: such as aerobic exercise, dance, swimming,
jogging, basketball, biking, hiking, skating, boxing, jumping rope, rock climbing, and
weightlifting. They also reported some negative associations and concerns with exercising, such
as soreness, pain, tension, and injuries. Only 17% of the participants stored their physical data
from exercising, such as distance, duration, calories burned, etc., in a paper format.

As far as evaluating participants’ knowledge of or use of technology, all of them (100%)
had positive associations with technology and the use of the Internet. Participants showed their
full satisfaction with all types of technology because they could use it for communication,
socialization, entertainment, education, enjoyment, etc. They also explained their negative
associations and concerns regarding security and privacy issues. In addition, participants
expressed concerns regarding being very dependent on technology, lack of communication with
people, and being impersonal. Participants were technologically savvy and familiar with
searching/googling personal health-related topics. The majority of participants, nearly 97%, had

used WebMD (http://www.webmd.com) as a reliable, trustworthy, and professional source of
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health information. Participants were familiar with this specific site as being very popular from
TV commercials and wide-spread advertisements.

Responses to the questions involving the participants’ attitudes toward creating Personal
Health Records (PHRs), and thus owning their health information, revealed that a surprisingly
high number of the participants (96.7%) displayed a positive attitude and response to the idea of
owning and maintaining their own personal health information. They were supportive of PHRS
(Delbanco & Sands, 2004; Heubusch, 2007a, 2007b; Kane & Sands, 1998; Markle Foundation,
2005; Ventres et al., 2006). They explained that such a system would help them keep track of
their own health information, share important information with their healthcare providers, fill the
gaps among healthcare specialists (primary physicians, dentists, ophthalmologists), and save
their time and effort trying to communicate with multiple healthcare providers. PHRs would
also make them feel more secure and comfortable because healthcare providers would have
instantaneous access to their health information and treat them based on reliable, complete,
accurate, and up-to-date health information (California HealthCare Foundation, 2010). This high
percentage was somewhat unexpected, because the participants had never heard of PHRs before
the interview. Participants agreed to be advocators, supporters, and educators of PHRs
technology. Additionally, they would recommend PHRs to their family and friends (Denton,
2001). As a result, these participants provided valuable information on the value of PHRs and its
data contents during the in-depth interviews. This information also included the drawbacks of
PHRs and what needs to be addressed in future PHR design.

Although participants were in favor of PHRs and were interested in owning their health
information, they were not ready at this time to be “early adopters” and take full responsibility

for updating and managing their health information using such a system (California HealthCare

110



Foundation, 2010). This high percentage (96.7%) was somewhat unexpected, as one would
assume that young, highly educated individuals who are technologically savvy would be
advocators, supporters, educators, and “early adopters” of PHR technology. However, even
when participants were not in favor of PHRs at this time of their lives, they said that they would
consider PHRs in the near future, especially when they have a family (spouse and children) to
take care of. Participants also reported that if they were to become totally independent from their
family, they would consider PHRs. Participants maintained that entering data into PHRS is
cumbersome and they did not have any spare time to take the responsibility to maintain and
manage their own health information (Munir & Boaden, 2001). One participant specifically said,
“It is time consuming and | have no time to add any more things to my life. I am a full-time
student and work 20 hours a week.” In addition, participants explained that they did not need
such technology because they are healthy young adults and have no health problems to be
managed through multiple healthcare providers. Another reason for their rejection of creating
PHRs at the time of the interviews was that they depended on their parents to take care of their
health records. Also, they assumed that healthcare providers would have all the necessary health
information about them and would be able to retrieve all of their health data in case of
emergency. Participants discussed the importance of PHRs with respect to empowering patients
and their families. They stated that PHRs provide users with better tools for managing health
information and better communicates with their physicians, especially when they are away from
home. They also explained during the interview how PHRs could make them active participants
in their health, such as providing their complete health history to new healthcare providers while
they are in college. They expressed that an ideal and valuable PHRs would include all the

important information about them, such as “identification information,” “medication,” “family
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history,” and “surgeries.” It would further upload health information from the original source
(healthcare providers) through connecting with an electronic health record; therefore,
participants would not be required to enter the data manually (California HealthCare Foundation,
2010).  Moreover, participants indicated that healthcare providers would not trust any
information entered by a lay person. Therefore, healthcare providers, physicians in particular,
will not pay attention to what a patient provides to them during any visit. For example, one
participant described his experience as follows: “Do you think that any physician will trust any
information entered by you?”; “Physicians will not take the time to read what you bring during a
visit. They will rather question you till you forget what you came for.”

More than half of the participants (60%) expressed their concern with the privacy and
security of the system. However, the remainder of the participants (40%) were mildly concerned
about this issue. They were very confident and trusted the terms and regulations that govern
each site. The privacy and security issues involved with online personal health information is
not a concern to them (California HealthCare Foundation, 2010).

Generally, all participants were concerned about the privacy and security of PHR
systems, which they considered to be problematic. Overall, participants would like to own their
health information; however, they are unwilling to manually enter, manage, and update their data

on the system (Heubusch, 2007a; California HealthCare Foundation, 2010).
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4.1.3 Needs Assessments from Participants’ Perspectives

In response to the question which dealt with the participants’ attitudes toward owning their
health information by creating Personal Health Records (PHRS), a surprisingly high number of
the participants (96.7%) displayed a positive response to the ideas of owning and maintaining
their own personal health information and were in favor of PHRs (California HealthCare
Foundation, 2010). However, since none of the participants had ever heard of PHRs before the
interviews, such a high percentage was somewhat unexpected. Nevertheless, the participants
assured the investigator that they would be educators, advocators, and supporters of PHR
technology. Because of their positive responses to owning and maintaining their health
information and their being in favor of PHRs, these participants provided not only valuable
information on the value of PHRs and its data contents, but also information about the drawbacks
of PHRs and what needs to be addressed in future PHR design.

Participants tended to want to include data contents in PHRs that are useful and helpful to
both them and their healthcare providers. That is, make PHR contents speak for them by
assisting healthcare providers in making correct medical decisions based on valid, accurate,
complete, and up-to-date health information in case of an emergency to save their life and in
avoiding any unnecessary medical mistakes, such as negative drug interactions. They also
reported that they would like PHRs to consist of the initial data contents that healthcare providers
usually ask for during each visit, such as “What medications are you currently taking?”; “Are
you allergic to any medications?”; “Is there any family history of high blood pressure, diabetes,
cancer?”; “Do you smoke?” Table 15 illustrates participants’ needs with respect to PHRs data
contents. It is worth mentioning at this point that healthcare providers’ needs are what the CCR

contains (the 17 CCR data items previously mentioned).
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Table 11: Participants’ Needs with Respect to PHRs Data Contents

Item % >50
Medications 41 100.00 Y
Family history 45 96.67 Y
Alerts 11 93.33 Y
Problems 41-90.00 Y
Immunizations 41 90.00 Y
Personal identification information 41 90.00 Y
Healthcare provider information 11 83.33 Y
Procedures/surgeries 11 83.33 Y
Imaging data 11 80.00 Y
Lab test results 41r76.67 Y
Social history 41 73.33 Y
Payers/payment sources 4r70.00 Y
Vital signs —66.67 Y
Plan of care —>66.67 Y
Appointment Records —>63.33 Y
Advance directives —>56.67 Y
Health status —>56.67 Y
Medical equipment —>53.33 Y
Support sources —>46.67 N
Encounters/consultations —>46.67 N
Diet & weight records —»43.33 N
Expense records —>36.67 N
Functional status 4} 33.33 N
Referral request records 4} 23.33 N
Personal calendar/Reminders (as contents/information) |4} 23.33 N
First aid information ++20.00 N
Records of exercise habits/physical activity records 4} 13.33 N
Identification of health goals/progress notes 4} 10.00 N
Free text notes/personal diaries 4} 6.67 N
Chat Records +-3.33 N
E-mail Archive ++3.33 N
Related educational materials (personal library) 4} 3.33 N
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As can be seen from Table 15, “medications” is the most preferred data item to 100% of
the participants. The CCR data items that were selected for inclusion by almost all of the
participants (90% to 97%) were “family history,” alerts,” “problems,” and “immunizations.” In
addition, 90% of the participants wanted to include “personal identification information,” which
is not a CCR item. The majority of participants (70% to 83%) pointed out the importance of
including the following CCR items in PHRs “healthcare provider information,”
“procedures/surgeries,” “social history,” “payers/payment sources.” The same percentage of
participants suggested that additional items, which are not CCR items, be included in PHRS, such
as imaging data and lab test results. Some of the CCR items were not important to participants;
however, they were essential to healthcare providers. These items were selected by more than
half of the participants: “vital signs,” “plan of care,” “advance directives,” “health status,” and
“medical equipment.” The results reported that there is a set of CCR items that were not favored
by the participants for inclusion in PHRs. Less than half of the participants recommended
“support sources,” and “encounters /consultations.” Additionally, only a very low percentage of
the participants suggested including some data items that are relevant to their needs, but which

are not included in the CCR standards and thus are not relevant to healthcare providers’ needs.

LN 11 LR 11

These items included “diet & weight records,” “expense records,” “referral request records,”

“personal calendar/reminders (as contents/information),” “first aid information,” “records of

LR 11

exercise” “habits/ physical activity records, identification of health goals/progress notes,”
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“free text notes/personal diaries,” “chat records,” “e-mail archive,” and “related educational

materials (personal library).”
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Furthermore, participants designed a structure for the most needed data contents that
would serve them best to manage their health and share their health information with multiple
healthcare providers. The results of the most relevant data contents and their structure from

these users’ perspectives are summarized in Appendix I.

4.1.4 Review of the Existing PHR Systems to Validate the Usefulness of Current PHR

Systems Based on the Minimum Data Set Recommended by the ASTM CCR Standard.

The results of the qualitative review study showed that all PHR tools selected were designed to
be user-friendly, enabling lay people regardless of their educational level to store, retrieve, and
transmit key medical data, health information, and images electronically and enabling
information to be easily accessed instantly 24/7 from any place in the world with Internet access.
Generally, the ultimate goal of these applications is to enable individuals to manage and control
their health information and provide them a snapshot of crucial information when needed. In
addition, these PHR applications aim to give individuals more power over their own health
information in order to help them achieve better health outcomes. Because PHRs deal with
personal health information, they have explicit security and privacy policies. For example, they
do not require any personal information such as Social Security Number as part of the log-in
process. Vendors are trying to encourage individuals to share their PHRs experience with
friends, family, patients, and colleagues, and let them know this service is available for all to use
with no or at an affordable cost. When there is a fee, costs range from $30 to $150. For

example, HealthString PHR charges are as follows:

116



Plan Name Initial Cost Renewal Cost
Individual Year-long Subscription $30.00 $30.00
Family Year-long Package for Two $55.00 $55.00
Each Additional Family Member $10.00 $10.00
Lifetime Individual $75.00
Lifetime Couple $150.00

Moreover, PHRs have various purposes; the majority aim to store the most up-to-date

snapshot health information for individuals. This is where information such as “medications,”

“allergies,” “health history,” “care plans,” etc. is stored. Some PHRs are dedicated to promoting
cancer screenings, immunizations, other preventive measures, and overall wellness. Vendors
make PHR applications fast and easy for lay individuals to track their healthy habits and
preventive health compliance over time. Others provide a place to shop for services, products,
and easily track healthcare expenses.

Based on the literature review and the feedback from the pilot study, the PI expected
significant differences between the CCR and PHRs contents; however, after thoroughly
comparing the data category/elements of the ten free and ten for-purchase PHRs to the CCR, the

results show otherwise. Table 18 reports the percentage of data categories in both free and for-

purchase PHRs that match the CCR category.
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It is apparent that both free and for-purchase PHRs contain the majority of the CCR data
elements (15 out of 17 CCR items) that would be found on a waiting-room clipboard summary,
such as “payers/payment sources,” “problems,” “family history,” “alerts,” *“medications,”
“procedures.” However, the web-based for-purchase PHRs include almost all the CCR
categories/elements (50%-100%) in more detail than the free web-based PHRs.

Given the facts mentioned above, it is clear that available PHRs are personal, private, and
an effective way to provide a complete panoramic picture of a person’s health, reducing the
stress, which comes from having to remember critical health issues, which might have a negative
impact on individual’s health. Providing healthcare providers with the most up-to-date,
complete, and accurate key information at the right time for the right person will help them to
accurately diagnose patients’ conditions and treat them accordingly to avoid any preventable
medical errors. The results of the qualitative review study showed that all PHR applications that
are currently available include simple terms and vocabulary to simplify communication and
provide healthcare providers with the key information they need to best help patients. Results
also proved that PHRs are an easy way to communicate with doctors and family regarding health
conditions. For example, some of them are connected to Social Networking, such as Facebook,
Twitter, MySpace, LinkedIn group. Also, some are connected to many hospitals’ and providers’
electronic health records systems. With the complexity of medical care and increase in baby
boomers, PHR systems are growing, providing a new generation of tools and resources to
simplify for healthcare consumers the complexities of healthcare information based on the CCR

data categories/elements (California HealthCare Foundation, 2010).
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Table 12: Mapping of Data Category in Both Free and For-Purchase PHRs to the CCR

Categories

CCR data category

% of Free Web-based PHRs

%o of For-Purchase Web-based PHR

Payers/Payment Source(s) 100 100
Advance Directive(s) 30 100
Support Sources 80 100
Functional Status 10 50
Problems 80 100
Family History 80 100
Social History 40 90
Health Status 20 100
Alerts 80 100
Medications 90 90
Medical Equipment 0 70
Immunizations 80 100
Vital Signs (See Results ) 40 100
Procedures 70 100
Encounters 60 100
Plan of Care 0 100
Healthcare Providers 70 100
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5.0 DISCUSSION

This section describes the shared care setting in which PHRS are functioning and benefiting all of
the possible users, namely physicians, specialists, general practitioners, nurses, healthcare
managers/authorities, epidemiologists, researchers, healthcare policy makers, research funding
agencies, and ultimately healthcare consumers (Ball & Gold, 2006). This shared care setting
may seem an ideal or futuristic situation; however, some parts have already been implemented in
some European countries, while others are being implemented in today’s national, or regional
strategies for development of healthcare information networks (Neame, 2000).

It can be assumed that any desirable healthcare system ensures the continuity of care
through all the stages of care delivery, including prevention, diagnosis, treatment and
rehabilitation, as well as continuity across all the points of care such as: primary care centers,
general hospitals, speciality hospitals, rehabilitation institutions, laboratories, pharmacies, and
homes (Ball & Gold, 2006). This ultimate goal of continuity of care can be achieved by “shared
care.” This allows health professionals of all the stages to share vital and non-redundant patient
information, thus contributing to better quality and efficacy of care delivery, improvement of
their own efficiency and satisfaction in work, and ultimately, to the satisfaction of the patient—
customer. This patient-centered shared care builds on health telematics networks and services,
linking primary care centers, hospitals, laboratories, pharmacies, and social centers (Neame,

2000).
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The main objectives of this study have been to evaluate the level of understandability of
the Continuity of Care Record (CCR) data items for young healthy adults and to explore their

needs and preferences toward PHR data elements.

51  HOWEASY ISIT FOR A YOUNG ADULT USER TO UNDERSTAND THE

CONTINUITY OF CARE RECORD (CCR) DATA ITEMS?

The first research question is: How easy is it for a young adult user to understand the Continuity
of Care Record (CCR) data items?

The results indicate that, generally speaking, participants have some difficulty with and
below average level of knowledge of the CCR data items when compared to healthcare
providers. The results are consistent with an earlier study conducted by Markle Foundation
(Markle Foundation, 2003). It is apparent that the respondents have different levels of
understanding of those items based on their background and experiences with utilizing healthcare
services. The overall results suggest that participants understand the CCR terms easily or with
short definitions under the following conditions: 1) interaction with family members already in
the health field who discuss specific health conditions, 2) experience as a caregiver for family
member with chronic disease or special needs, 3) coverage by health insurance and frequent
utilization of health services, or 4) familiarity with medical Internet sites, such as Mayo Clinic
and WebMD, or Google health-related topics/issues. Results confirm that there are four levels
of understandability of the CCR data items. In the first category, respondents were able to
understand completely the meaning of a data item without any explanation. They were able to

provide an example of that data item to the investigator. These items were labeled as “Easy to
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Understand” with no clarifications; the score for level of understandability for these items was
2.50 to 3.00.

In the second category, however, respondents were able to understand the data items
only after short definitions based on the operational definition in the CCR given by the
investigator. Items in this category were labeled as “Understandable with Short Definitions,”
with the score for level of understandability being 1.50 to 2.49.

In the third category, respondents were able to understand the data items only after
receiving long definitions and explanations. Items in this category were labeled as
“Understandable with Long Definitions.” Their score for level of understandability is between
0.50 and 1.49.

The last category of level of understandability was “Difficult to Understand,” meaning
that participants had difficulty to easily understand this item even after being provided with long
definitions; the score for level of understandability of items in this category was between 0.00
and 0.49. In other words, according to respondents’ understandability, the CCR data items can
be arranged into four levels in terms of difficulty for respondents. These levels vary from very
easy or not difficult to understand, to somewhat easy or fairly difficult, to not easy or quite
difficult, and lastly to not easy or very difficult.

In general, the first category includes five data items which are: “payers/payment

immunizations,” and “procedures/surgeries.” It is

LR N1

source,” “family history,” “medications,
apparent that respondents were able to easily recognize and understand terms that might be
considered common, familiar, popular, and widely utilized in everyday life by the lay people

who do not have the same health background as healthcare providers. Also, these items do not

include any confusing words or vague language that could lead to misunderstanding the terms.
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For instance, “payers/payments source” was easily understood by the majority of respondents
(74%) with an average level of understandability being 2.63. Because “payment” might be
easier to understand when compared to “payers,” “payers” might require short explanations and
definitions. “Payment” is self explanatory for the study sample that consists of native English
speakers and is widely used by the public. In addition, it is worth mentioning here that the entire
sample had health insurance through their parents and had widely utilized health services, which
made them more familiar with some terms than those who do not have health insurance, and
hence a lack of experience utilizing healthcare services.

Another example from the “Easy to Understand” category was “family history.” All
participants fully understood the concept with an average level of understandability being 3.00.
This might be due to the fact that the concept is unanimously used by all providers and care
givers to list all hereditary conditions in the family.

Another fully “Easy to Understand” item was “medications” with an average level of
understandability being 3.00. This term is obvious and is used widely by the public, hence
cannot be confused with another term.

The fourth item that was completely recognized by respondents with the same score of
understandability as the above is “immunization.” This term may be considered both technical
and lay languages. For the same reasons as the above, this term is widely used and it is difficult
to find someone who is lacking knowledge about this concept since it is used from childhood
throughout the life span of individuals. In fact, participants were able to give “vaccination” as a
synonym to the term “immunization,” thus indicating that participants are very familiar and

comfortable with the term.
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The fifth almost fully understood CCR data item was “procedure/surgeries” with an
average level of understandability being 2.97. Similar to some of the other terms in the “easy to
understand” catogory, “procedure/surgeries” is commonly used and easy to understand by the
general population. However, it is worth mentioning that one participant among the thirty
needed short explanations for this item.

The next level of understandability consists of five CCR data items. These were not
understood by respondents right away; rather, they were understandable after providing short
definitions. These items were referred to as “Understandable with Short Definitions,” with an
average score of understandability that ranged from 1.50 to 2.49. This category included the
following: “vital signs,” “encounters/consultations,” “healthcare providers,” “plan of care,” and
“social history.” Due to the participants’ tendency to have health insurance and regularly utilize
healthcare services, they have different levels of understandability of the CCR data items. For
example, “vital signs” were recognized easily by less than half (47%) of the participants with an
average score of understandability equivalent to 1.93. Although this term might be simple and
easy to understand to those in the healthcare field, it seems respondents with no healthcare
background struggled with this term. More than half of the participants (54%) were not sure
what was actually meant by “vital signs.” This may indicate that the more technical the term is,
the harder it is to be understood by lay people.

The second item in this category was “encounters/consultations” in which half of the
respondents were able to understand the term after being provided short definitions. This may be
due to the confusion associated with the word “encounter,” which might have different meanings
for different respondents. This term includes different possible meanings, such as it may be

related to encountring any of the healthcare providers including physicians, nurses, allied health
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professionals, or something totally different like encountering a specific type of disease or even
treatment. Some participants assumed “encounter” was related to parents, caregivers, friends, or
any person who gives advice.

The third item in the “Understandable with Short Definitions” category was “healthcare
provider information” which was recognized by some of the participants after being provided
short explanations, with an average score of understandability being 1.63. It is clear that this
data item is too broad for an average young adult to fully understand. “Healthcare providers”
have multiple meanings for the participants because they associate it with some terms, such as
“insurance companies,” “employment,” or “whoever pays for received health services.” The
word “information” may also have a number of possible meanings, such as “financial
information,” “address,” “name,” “billing information,” or “type of service information.”

“Plan of care,” also in this category, received an average score of understandability
equivalent to 1.57. Participants seemed to be unsure of what was meant by the word “plan” and
what this “plan” actually includes. An average person is usually familiar with having a
“medication” after seeing a doctor; however, to have a “plan of care” seems to be puzzling to the
young adults who participated in the study. The “plan of care” term might be better understood
by older patients or patients with multiple chronic conditions and have multiple healthcare
providers and specialists; and consequently, have a “plan of care” for those multiple chronic
conditions.

“Social history” was the last data item in the “Understandable with Short Definitions”
category, with the respondents’ level of knowledge equivalent to 1.50. This CCR data item was
understood when half of the respondents were provided with short definitions. Although the

word “history” was well known to all participants, the majority of the participants struggled with
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the word “social.” This word seems to be too general because participants did not understand
what specific “social information” could be classified under it.

The third level of knowledge included six of the CCR data items. This category
consisted of data items that were not understandable to average healthcare consumers, such as
“health status,” “problems,” “medical equipment,” “support sources,” “functional status,” and
“alerts.” Respondents had difficulty understanding these terms without being provided long
definitions. The average score of understandability of these items ranged between 0.60 and
1.20.

The most widely understood CCR data item in this level was “health status,” with an
average score of understandability equivalent to 1.20. Although it was expected that this data
item should have been fairly easy to understand by most participants, the results indicated
otherwise. More than half of the young adults failed to understand this term without being
provided long definitions or explanations. Participants incorrectly associated the term with “the
past history of one’s health,” “history of diagnosis or health problems” or * family history of
certain conditions.” That is, they associated “health status” with any hereditary diseases that run
in a family. However, according to the CCR, the correct definition of “health status” is “how an
individual describes his/her current health (ill, any specific health issue, healthy, hospitalized,
long term facility care, etc.), including a description of the symptom, disease, data about births
and prenatal care, deaths and infant mortality, childhood and adult immunizations, smoking and
overweight/obesity rates, mental health, diseases, such as heart disease, cancer, strokes, data and
information related to HIV/AIDS.” It should be noted that “health status” is very specific,

technical, and precise. Therefore, participants recommended using simple terms more easily
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understood by average healthcare consumers correspondent to an Eighth grade reading level,
such as “current health status” (HIMSS, 2007).

The next data item was “problems,” which constitutes an imprecise term that might
encompass an array of problems to the participants (Bates, 2006). This item was identified with
an average score of understandability equivalent to 1.17. Participants had difficulty
understanding this term because they associated it with different types of problems, such as
“family problems,” “financial problems,” “social problems,” “academic problems,” “friendship
problems,” etc. However, they did not think of the term as related to “health problems.”
According to the CCR, the definition of “problem” is “any complaints, conditions, diagnoses,
symptoms, findings, and complaints that contains data defining the patient’s relevant, current,
and historical clinical problems, conditions, diagnoses, symptoms, findings, and complaints.”
The overall results reported that almost all participants (97%) had difficulty understanding
“problem” without being provided short or long definitions. It is obvious that having the word
“problem” by itself is not an adequate data item for a young adult to comprehend. Participants
suggested making this term easier to understand for their generation by simply renaming it
“health problem.”

“Medical equipment” was the next data item. It had a low average score of
understandability equivalent to 1.17. Participants were able to comprehend the term only after
being provided long definitions. They had confusion with the term because they incorrectly
associated it to “physical equipment,” which is used by healthcare providers at any healthcare
facility for the purpose of diagnosis, treatment, evaluation, surgery, etc. For example, “medical
equipment” could be as basic as small tools such as a stethoscope, a blood pressure cuff, a

oxygen monitor, or any tool that is used to conduct research and perform tests. Participants
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defined “Medical equipment” as big machines for radiological films such as a computerized
tomography scanner (CT scan) machine. However, the CCR definition for this term is far from
what the participants had expected. According to the CCR, the definition of “Medical
equipment” is “a patient’s implanted and external medical devices and equipment that their
health status depends on, as well as any pertinent equipment or device history. It is also used to
itemize any pertinent current or historical durable medical equipment (DME) used to help
maintain the patient’s health status.” Participants pointed out that the use of easy vocabulary
could help an average person to easily understand the meaning without confusion (Heubusch,
2007b; Rodriguez et al., 2007). For example, the use of the term “internal/external medical
equipment used by a patient” rather than “medical equipment” would be easier to understand not
only for health professionals, but also for the public.

The next CCR term was “support sources,” with an average score of understandability
less than one (0.90). The results revealed that this data item was vague to the majority of
respondents (94%). It must be noted that half of the participants found this term to be difficult to
understand. Only two respondents (7%) understood the term easily, and the rest (44%) were in
need of either short or long definitions. The word “support” seemed to be what most
interviewees struggled with. They were unsure of which type of support: “medical support,”

L 11

“social support,” “financial support,” “legal support,” “emotional support,” etc. The CCR
defines this term as, “anyone that provides support to individuals in cases of seeking healthcare
and services such as lists the patient’s support providers and contacts (family, next of kin, legal

guardian, durable power for healthcare, clergy, caregivers, support organizations, etc.”
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Less understood, with a score of 0.77, was “functional status” data item. It is discernible
that this item was difficult to understand by more than half of the participants (57%), as with
“support sources,” “functional status” had only two respondents (7%) who understood the term
easily.

The “alert” data item was recognized even less by participants, with an average score of
understandability equivalent to 0.60. Participants associated “alerts” with a red-flag, which
indicate serious problems such as fever or rash. They also thought it might be related to
reminders of an appointment or medication.

The last and the least understood CCR data item in the “Difficult to Understand” category
was “advance directives,” with only an average score of understandability equivelant to 0.32.
Young adults included in the study sample were not aware of “advance directives,” because this
term mainly deals with issues that concern older people or those with multiple serious chronic
diseases (HIMSS, 2007). Being young and healthy, in general, does not require the knowledge
of this unfamiliar term. Living with or caring for older family members, or having a fair amount
of medical legal experience might also make this young group more informed.

Based on the above discussion, it is clear that out of the 17 CCR data items, the
participants were able to easily understand only five data items without any intervention. Eleven
data items required some type of explanation to be provided with either short or long definitions.
In other words, the majority of the data items are unfamiliar to young adults (Armijo et al., 2006;
Sherrilynne, 2007; Sittig, Masys, Brennan, Chute, & Oberle, 2007; Smith, Treitler, Keselman, &
Zielstorff, 2007; Zeng & Tse, 2006). It is apparent that some of the popular terms used in daily
life or media are among the well known data items, while those that were not used on a daily

basis are difficult and foreign to young adults. Also, we could conclude that those data items
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understood with short definitions might be somewhat recognizable to participants, but not fully
understood.

In summary, participants could understand some of the CCR data items. It is very cricial
that PHR users fully understand the CCR items in order to provide an accurate, complete, and
up-to-date health information to avoid any possible medical errors. The CCR standard is a
patient health summary standard. It is a way to create flexible documents that contain the most
relevant and timely core health information about a patient, and to send these electronically from
one care giver to another. It contains various sections such as: patient demographics, insurance
information, diagnosis, problem list, medications, allergies, and plan of care. These represent a
"snapshot" of a patient's health data that can be useful or possibly life saving, if available at the
time of clinical encounter. The ASTM CCR standard is designed to permit easy communication
by a physician using an Electronic Health Record (EHR) system at the end of an encounter
(Hassol et al, 2004). Because it is expressed in the standard data interchange language known as
Extensible Markup Language (XML), the CCR can potentially be created, read, and interpreted
by any PHR or EHR systems. The CCR can also be exported in other formats, such as PDF and
Microsoft Word 2007 format. Data in healthcare, especially patient-based clinical data, have
long been entered and stored on paper. Paper records usually allow practitioners to record
information in a semi-structured, free-text format. One weakness of paper records is that the
information documented can be accessed by only one person at a time at one location. Sharing
paper records is cumbersome and cost-inefficient (Cimino, Patel, & Kushniruk, 2002). More
importantly, it presents a challenge to aggregate all the data from different sources in order to

find patterns which are often used in health policy analysis (Hassol et al, 2004).
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The national priority is to establish a networked PHR system that shares the integrated
information of each individual at the point of care. To achieve this goal, a totally automated
PHR system is needed at each healthcare institution. More importantly, these institutions should

have the capacity to share information with others (Cimino, Patel, & Kushniruk, 2002).

5.2 PERSONAL HEALTH RECORD AND END-USER NEEDS

Research question two: To what extent do healthcare providers and users have different needs
regarding the data elements of the personal health record system?

When comparing participants’ needs to healthcare providers’ needs, we can safely draw
the following conclusions. Healthcare providers and users demonstrate substantially similar
needs and desires regarding their preferred Personal Health Record (PHR) contents. For
example, healthcare providers focus on data that might be helpful in the case of an encounter
with potential PHR users. Health information such as “problems,” “family history,” “social
history,” “medications,” and previous “procedures and surgeries” is what matters most for
healthcare providers (Bonander, Crawford, Kukafka, Daniel, & Mandl, 2007; Heubusch, 2007a,
2007b). Such information is critical to physicians in aiding them to reach an accurate diagnosis.
Similarly, results support that the participants have the same interests in data items that the CCR
provides—fourteen data items out of the seventeen CCR data items were chosen by the
participants as the most important items to be included in any PHR. This leads us to conclude
that the CCR s a fair representation at this time of PHR history for both healthcare providers and

users. One explanation is that the PHR is a new concept and is not widely used.
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Thus, the public’s lack of experience and knowledge about the value and benefits of the
PHR, leads them to be satisfied with what data contents are currently offered in the PHR based
on the healthcare providers’ perspective and the CCR (Bosworth, 2007; Cronin et al., 2007;
Heubusch, 2007a, 2007b; Rodriguez et al., 2007). Therefore, more education and training to
both healthcare providers and consumers might contribute to a wider use of the PHR (Tang et al.,
2006).

For the purposes of this paper, the PHR is defined as “digitally stored healthcare
information about an individual’s lifetime with the purpose of supporting continuity of care,
education and research, and ensuring confidentiality at all times” (Cimino, Patel, & Kushniruk,
2002). The PHR is not a goal in of itself; rather, it is a tool for supporting the continuity of care
and consequently the quality, access and efficiency of health care services. In other words, the
enabling factor of the patient-centred shared care is the availability of both clinical as well as
administrative patient data through the PHR that are accessible, secure and highly usable in the
European multilingual environment (Neame, 2000).

It is worth making a clear distinction between the PHR and the PHR system. The PHR
system functions on the PHR in order to manage and provide information to authorized
stakeholders in a user-friendly manner. The system can be small group of computers, a hospital
information system, or a group of hospital and primary care systems in a regional network.
Ideally, PHR systems help users to retrieve information in a fast and user-friendly manner
(interfaces), communicate easily with others, and make user’s work more effective. PHR

systems ensure confidentiality at all times by meeting security and HIPPA requirements.
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Furthermore, from this definition we can immediately differentiate PHR systems from the
medical record systems that are normally stand-alone. The administrative systems, departmental
clinical systems, or even stand-alone general practitioner’s systems are not examples of PHR
systems but rather limited scope electronic medical systems, computerized medical systems, or
EHR. Thus, PHR supports the decentralized network of health care delivery institutions that will
ideally slowly replace hospitals as centers of care delivery. The experts in the field of medical
informatics and telematics have been trying for decades to describe the ideal PHR on both sides
of the Atlantic. In 1991, the Institute of Medicine in the US published a report called “The
Computer-Based Patient Record: An Essential Technology for Health Care” describing the
requirements of the PHR and making recommendations for the future design. In the same year
in Europe, the requirements of a PHR were formulated in the work-programmed of the European
Union R&D programmed called Advanced Informatics in Medicine (AIM), which is now called
“Telematics Applications for Health.” Further recommendations were agreed in the AIM/CEN
workshop on medical records in 1993 and its follow up, the EU/CEN workshop in 1997 (Cimino,

Patel, & Kushniruk, 2002).
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5.3  USEFULNESS OF PERSONAL HEALTH RECORD SYSTEMS

In order for a Personal Health Record (PHR) system to be useful and beneficial to all
stakeholders, it should include at least some functional requirenments that can be categorized as:
1) accessibility and availability—continuous access to patient data and timely access to other
information resources; 2) reliability—ensures data integrity and permanence of original
information in agreed format and for given time; 3) usability and flexibility—supports multiple
users’ views and user-friendly interactions, such as input and output of data; 4) integration—
enables the integration of different administrative and clinical systems; 5) performance—
provides information normally within a few seconds; 6) confidentiality and audit ability—
provides an audit trail that documents the interactions and authentication of information using
user identification, e.g. digital signatures (Markle Foundation, 2004).

There are many other attributes of PHR systems that could be discussed, such as the
facilitation of clinical reasoning, support in measuring and managing costs, linkage to knowledge
bases, and support for monitoring and outcomes, etc. The requirements and the beneficial
features list will continue to grow as healthcare providers and consumers realize the potential of
the PHR. In fact, it is not difficult for any healthcare professional to notice the direct benefits of
using the PHR and having both administrative as well as clinical data that are accurate, complete,
up-to-date, accessible, comparable, communicable, and confidential (Markle Foundation, 2004).

The significance of computerizing medical records in the form of EHR and PHR has been
reported in the literature (Markle Foundation, 2003, 2004) for many areas include, but are not

limited to, the following:
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1) the area of preventive care, information is provided to both healthcare consumers and
health professionals through automated reminders and alerts (e.g., Immunizations, screenings)
that could reduce medication errors, adverse drug reactions, and ultimately promote overall
wellness (http://www.mehima.org). Also, regarding preventive care, data is made available
about a population’s health status, allowing for monitoring and decision making.

2) the area of diagnosis, previous patient encounters and summary information, such as
medical history (previous illnesses, conditions, surgeries), laboratory tests, or images are quickly
available not only within the hospitals, but also to general practitioners and other centers of care
(Endsley et al., 2006). This information linked to knowledge in the form of research papers or
clinical databases will support decision making and clinical research.

3) the area of treatment, the PHR’s link to knowledge could provide internationally
agreed guidelines, outcomes can be better monitored and assessed, and a multi-disciplinary
environment for treatment and rehabilitation can be supported. The benefits are also obvious for
healthcare managers and authorities. For example, better data is available for resource
management; for automation in the referral process and better use of specialists; for quality
assurance and financial forecasting; and for support to regional or national decision making, such
as decisions on reimbursement of medical procedures. There are several studies that indicate
direct financial benefits of using electronic medical records in an outpatient setting as well, such
as reduction of labor costs for coding, billing, and reduction in cost for repetitive tests (Wang et
al., 2003). For general practitioners, savings come from better management of their practice, and
simply, less time spent searching for critical information translates into spending more quality
time with patients. Of course, one should not forget the initial costs and the extra expenses for

support personnel and operation of such systems. There are too few PHR systems with the
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above mentioned requirements implemented to have concrete data on improvement of quality of
practice or return-on-investment analysis (Wang et al., 2003). How many PHRs have been
installed and are functioning around the world? Very few, if any, as we have defined them with

all the beneficial attributes (Heubusch, 2007a).

54  TO ESTABLISH THE DIFFERENCES IN PHR DATA ELEMENTS ACROSS

EXISTING PHR SYSTEMS

Some projects like SYNAPSES and HANSA encounter technical diffuculties in integrating
multiple health information systems (Matthew& Johnson, 2002). However, there is more to
these difficulties than interfacing the existing system and setting up intranets in a hospital. There
is a great need for conceptual work on the architecture of the PHR systems, which will give the
possibility of accommodating ever-increasing amounts of patients’ data that can be shared and
viewed by all healthcare professionals within and outside of any healthcare facility (Kupchunas,
2007).

In general, the few hospitals that have good examples of PHR systems are usually pilot
projects that have been running for many years with strongly committed leaders and users and
with enough resources. As technology evolves and some standards emerge, the installation of
PHR systems in hospitals in Europe will increase. Many European countries, such as Denmark,
Finland, and Sweden support national projects and strategies for regional health telematics
networks and in that way, they are addressing the issue of standardized PHR that can be shared
within hospitals, among multiple hospitals, and primary care centers (Bakker, 2004). Personal

Medical Record Systems (PMRS) in addition to practice management systems for a general
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practitioner have the highest penetration so far—both are very popular in countries with a strong
tradition of primary care, such as the United Kindom, Ireland, Netherlands, and Denmark.
A study performed by the Community Association Management Group (CAM) in 1996

indicates the percentage of physicians using computers in their medical practice in eleven
European countries (Fig. 19) (Bakker, 2004).
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Figure 19: Percentage of physicians using a computer in their practice (National Committee on

Vital and Health Statistics, 2006)

The figure indicates that more than 90% of General Practitioners (GP) in the UK are
computerized. It must be noted that having a computer does not automatically mean that the
physician uses the computer to store clinical data regarding patients. Therefore, the percentages
of physicians that use PMRS are normally much lower. It is worth mentioning that this section is
refering to PMRS and not to PHR systems as defined in the first chapter, since these GP systems
are normally stand-alone (recall the first stage of use of informatics in healthcare). Further study
in the UK shows that the use of the software by GPs in the UK is mainly for patient registration
(98%) and repeat prescribing (94%). Only 29% keep full clinical records electronically and only

14% have a ‘paperless’ office (Bakker, 2004).
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The computerization and use of electronic medical systems is rapidly growing in some
European countries, either because the GPs act as gatekeepers working alone or in small groups,
thereby making it easier to manage the systems (e.g., UK and The Netherlands), or because of
regulations and policies that require the physicians to submit reimbursement claims
electronically (e.g., France). Moreover, some countries’ decision to distribute patient-health
cards requires the physicians to buy a card reader and computer (e.g., Germany). Finally, the use
of electronic medical records in primary care is much higher in Europe compared to anywhere
else in the world, including Canada and the US, mainly due to the European governments’

reimbursement schemes for the purchase of hardware and software (Markle Foundation, 2004).

5.5 IMPLEMENTATION CHALLENGES

Why are there so few Personal Health Record Systems (PHRS) available and even fewer
implemented around the world? The market seems to be booming and many Health Information
Management professionals are contributing to the PHR in many ways, such as participating on
the Personal Health Information Practice Council. In addtition, publications on the subject are
rising, and the conferences on the PHR are attracting hundreds and in some conferences,
thousands of users and providers. In fact, a simple Internet search will yield hundreds of
references to PHR. It is a mystery then that after 30 years of research and development, PHR are
still so rare (Clarke et al., 2006; Endsley et al., 2006; Lowes, 2006; Markle Foundation, 2004;
Ventres, Kooienga, Vuckovic, Marlin, Nygren, & Stewart, 2006). | attempt to explain the

problems and challenges of implementation of PHR systems via the following six categories:
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organizational and cultural, technology and standards, legal requirenments, industrial and market

factors , lack of vision and leadership, and acceptabilitiy and usability of PHR.

1) Organizational and Cultural Issues Relating to Healthcare Delivery:

This applies to countries or regions where the organization of the care delivery cannot ensure
continuity of care with or without information systems. Many cultures do not support the idea of
sharing patient information. Each professional is trained to trust no one and is even penalized for
relying on information from other colleagues. Often, old conflicts and mistrust between different
specialists, or between physicians and nurses, prevent the efficient sharing of information in any
form. Most of these countries are currently considering some form of health reform to introduce
some degree of shared care and exchange of information, primarily in order to control the rising
cost of healthcare (Clarke, Meiris, & Nash, 2006).

2) Technology and Standards:

The main challenges from the technological point of view, which may be geographically
distributed, refer to the storage, maintenance, communication, and retrieval of multimedia
information in different technological platforms and heterogeneous database systems
(Kupchunas, 2007). Research and development projects have recently focused on integration
and interface of multivendor platforms, as well as the development of health sector specific
middleware and applications. As previously mentioned, there are projects such as SYNAPSES,
HANSA, and SYNEX. Also, large companies have many problems keeping the initial “legacy”
systems running in hospitals and interfacing them with new departmental systems and updating
to new technologies. This integration effort is critical because the number of different single-

purpose systems (administrative, insurance, clinical, nursing, etc.) is rising. It is not uncommon
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to see within one hospital department three computers, each for one specific aspect of patient

care and management.

In this area, the new intranet networks have proven to be the solution to many integration

and communication problems. The standardization of the PHR parameters has a large impact on

the development of the PHR systems and the market in general. The standardization issues can

be grouped into the following categories:

Record Architecture Standard: the agreed structure that can accommodate all types of
data, support different views, and at the same time preserve the meaning and the context.
Terminology Standard: necessary to preserve the meaning for proper coding of diseases
and classification of medical procedures. Also, a terminology standard is essential for
any possibility of multilingualism and to connecting and updating other information
sources. The development of terminology is long lasting, difficult, and requires a
concerted effort by many disciplines and countries (American Academy of Pediatrics,
2009).

Communication Standard: communication standard of the records among different users,
which is the fundamental feature of the PHR. The standardization of the exchange
format substantially depends on the previous two categories because access to the PHR
and the “virtual” display of requested information needs a dictionary of terms and objects
related to the structure in the health records (American Academy of pediatrics, 2009). In
the future, there is an expected increase of those using the Intranet approach for
institutions and an expected increase in the Internet based communications for regions.
There is also a large effort by the projects and standardization bodies in the area of

Electronic Data Interchange (EDI) to standardize some particular health data—for
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example, laboratory input—output, discharge summary, and communication between
hospitals and General Practitioners (GP).

Security Feature Standards: For example, digital signature, digital keys, and other
authentication systems. Most of the security applications and technologies are not health-
sector specific, and development is mainly controlled by large financial or military
institutions. The issue of security is closely related to the requirements of confidentiality,
which are inherent in the definition of the PHR by American Health Information
Management Association (AHIMA) and will also be legally required by national
legislation (Markle Foundation, 2004). In Europe, the standardization organization is
called the Committee European de Normalisation (CEN), which includes the technical
sub-committee TC 251, responsible for medical informatics. The TC 251 committee
gathers experts from all over Europe to propose standards. The first working group is
responsible for the standardization of the above issues for the last few years, resulting in
some pre-standards. Slow procedures and lack of funding are the major obstacles in the
adoption of these standards (Clarke, Meiris, & Nash, 2006). In the US, however, the
approach to standardization is quite different. It is more industry controlled, and the
responsibilities for medical informatics are spread out over many groups, organizations,

and committees (Kardas & Tunali, 2007).

3) Legal Requirements:

This concerns the confidentiality of personal data and requirements with respect to storage and

authentication of patient-related data. It is clear that unless a law provides the possibility for

patient records to be kept only in digital form, there will be no wide implementation of PHR

systems; and it will be used only in small pilots—"“digital islands,”—or specialized departmental
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and organizations systems—such as the Cardiovascular Organization, the American Lung
Association, dialysis organizations, and cancer organizations (The Personal Health Records
Council Practice, 2009). Thus, the legal framework has to address the issues of confidentiality
and privacy; permanence of data; digital signatures; and authentication of systems. The issue of
a patient identifier (the necessary link between all the distributed patient health data) is explicitly
the responsibillity of the Member States. From the principles relating to data collection, it is
important to note that “Notification Authorities” will be established in each Member State, which
will authorize any collection and further processing of personal data. Therefore, if the health-
sector does not get a comprehensive deal with these authorities, the laws pertaining to the
collection and communication of patient data will remain ambiguous. Consequently, the wide
implementation of PHR systems will go through a turbulent period in the near future (Kardas &

Tunali, 2007).

4) Industrial and Market Factors:

These issues are determined by the demand for the PHR systems and the willingness of the
industry to invest in quality records. In general, the healthcare market is seen by the industry as
large. However, it is not highly profitable, mainly due to the lack of standards (mentioned
above) for the PHR systems and related applications (Kardas & Tunali, 2007). The overall
percentage of the healthcare budget spent on information and telecommunication technologies is
relatively low in healthcare ($400 per employee) compared to other sectors, such as
manufacturing ($1,500 per employee) or finance ($5,000 per employee). On the other hand,
expenditure is expected to grow due to the new policies and strategies of Member States, or due

to structural funds provided to some Member States for computerization of healthcare. Different
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legal requirements, different languages, and specificity of work processes of each country or
region have led to the high cost of development and customization (Kupchunas, 2007).

In Europe, the situation is very fragmented. Most of the countries have a few dozen
providers of mostly electronic medical records, which have very few installations and are not
interoperable with other systems. Exceptions are countries like Norway, Iceland, and The
Netherlands where the market has consolidated. The companies are not willing to cooperate,
resulting in each company having to reinvent the wheel, which is very costly. Finally, it is
important to point out that the laws governing the healthcare market are not competitive, for-

profit laws, but slow public decision/procurement laws.

5) Lack of Vision and Leadership:

Lack of vision and leadership of healthcare managers and health authorities, and the lack of
willingness to re-engineer the healthcare processes for the benefit of the quality and efficiency of
care delivery has delayed the adoption of PHR and PHR systems. In the last few years, some
European countries, such as Denmark and Sweden, have initiated strategies for the
implementation of the PHR under the Telematics Applications for Health Sector of the European
Commission projects. It is also understood, from the exposition above, that successful
implementation goes hand in hand with re-engineering the healthcare processes, which is a time
and effort consuming process. Other countries still lack vision and initiative in this direction.
Managers are usually squeezed between the demands of the healthcare-sector related to direct
care and cost-containment pressure from the authorities. As a result, decisions about authorieties
adopt information systems or the PHR systems concern mostly short-term needs and costs, or
“wait and see” policy for the final solution. The need for leadership and standards has long been

recognized in the US (Kardas & Tunali, 2007).
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As previously mentioned, many public and private sectors— such as the American
Health Information Management Association (AHIMA), the American Medical Informatics
Association (AMIA), the Markle Foundation, and similar organizations—have advised staff,
volunteers, and the industry on personal health information policy, advocacy, and standards.
Also they have developed and promoted AHIMA'’s vision of personal health information
management, including PHR record keeping, PHR systems usage by consumers, and PHR/EHR
interoperability.

6) Issues of Acceptability and Usability:

Issues of acceptability and usability of the PHR pertaining to human-related factors and the
issues of education and training. Even in the places with the latest technology and the best
intranets, users complain about the non-friendliness and speed of the system. Some examples of
the complaints regarding the usability of the system are: “lost” time going to the computer
rooms; the time spent of retrieving the data (waiting for data more than 3-5 second is usually
unacceptable); the non-intuitive data input (structured data entry is still unacceptable by most
physicians); the security procedures (login taking too much time); and the inability for mobile
interaction with the system while in the corridors or outside of the hospital (Kardas & Tunali,
2007).

The above problems lead to a series of challenges from the Human—Computer Interaction
(HCI) perspective related to the capturing and input of data in the PHR, as well as the
presentation of recorded data in a variety of forms, such as media and output systems. In
particular, specific technological areas that need to be addressed involve input and output devices
(e.g., pen-based input, speech recognition input), 2D and 3D interaction techniques, intuitive

interface metaphors, mobile systems, multimodal interfaces, tailor able and adaptable interfaces,
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more natural access procedures (e.g. speech interfaces), computer-supported co-operative work
intelligent interfaces, user identification procedures, and user interfaces for mobile services
(Albright, 2007). Finally, it is important to remember that the acceptance of the new systems by
users is dependent, to a large degree, on the expectations that the users have and the training they
receive (Rulon, 2007).

During the installation of a new system, training is often one of the most costly items. In
this situation, the medical informatics education of medical students and nurses is very important
because it gives the idea of what is to be expected in the early stage, gives more opportunities to
users to express their needs, and reduces future expenditure on redesigning and training
(Heubusch, 2007b; Rodriguez et al., 2007). Medical informatics and telematics classes should
be part of the basic training of all healthcare professionals (Kardas & Tunali, 2007).

It is encouraging to see that the number of medical informatics departments is growing
every year all over the world. There are many stakeholders in the field of medical informatics:
for instance, healthcare professionals will certify and agree to work with new technology for
their benefit and the benefit of patients; the health authorities will adopt the legal framework to
understand the vision and make decisions for re-engineering; researchers will use technology to
provide new solutions to the problems mentioned above; and industry will adopt standards and
provide inexpensive and interoperable solutions. Only a concerted effort of all the players and
groups can succeed. No isolated initiative by any of the relevant groups—i.c. healthcare
professionals, healthcare managers, health authorities, researchers, or industry—will lead to
successful and widely accepted PHR and PHR systems. The immediate question that can be
raised is: Who cares about the big picture? The healthcare professionals care for the part that

improves their work, managers only care for the data that they need, and industry aims to
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maximize profit, etc. Thus, the challenge is posed to national, regional and non-profit
organizations to bring all parties to work towards the PHR that supports the continuity of care
and benefits all stakeholders (payers, employers, organizations, government, healthcare
providers, healthcare consumers, and health insurance companies) (Halamka, Mandl, & Tang,

2008).

56 THEHEALTH INFORMATION TECHNOLOGY FOR ECONOMIC AND

CLINICAL HEALTH (HITECH) ACT

The US government considers Personal Health Record (PHR) systems as one of the strategic
plans for healthcare reform and the consumer health Information Technology (IT) solutions. The
government believes that the health IT is the solution to improve health outcomes; enhance
medical and healthcare quality; help achieve the goal of patient-centered healthcare by better
involving healthcare consumers to play an important role in their health decisions; promote
access to health information; and ultimately reduce overall healthcare costs across the nation. As
a result, the federal government has recently promised $29 billion to support healthcare providers
in adopting online health records through the Health Information Technology for Economic and
Clinical Health (HITECH) Act, which also known as the economic stimulus bill. HITECH is a
part of the American Recovery and Reinvestment (ARRA) Act of 2009, also known as the

Economic Stimulus Package, signed by the President Barack Obama on February 17, 2009. This

legislation has four important objectives:
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1. Require the government to take a leadership role to develop standards by 2010 that allow
for the nationwide electronic exchange and use of health information to improve the
quality and coordination of care.

2. Invest $20 billion in Health Information Technology (HIT) infrastructure and Medicare
and Medicaid incentives to encourage doctors and hospitals to use HIT to electronically
exchange patients’ health information.

3. Save the government $10 billion and generate additional savings throughout the health
sector, through improvements in quality of care and care coordination, and reductions in
medical errors and duplicative care.

4. Increase federal privacy and security law to protect identifiable health information from

misuse as the healthcare sector increases the use of Health IT.

These objectives are to be accomplished by assigning a specific budget through HITECH

funds, the major spending areas are as follows:

e $18 billion through the Medicare and Medicaid reimbursement systems as
incentives for hospitals and physicians who are “meaningful users” of
EHR systems.

e $2 billion to the Office of the National Coordinator for infrastructure
necessary to allow for, and promote, the electronic exchange and use of
health information for each individual in the US; updating the Department
of Health & Human Services’ technologies to allow for the electronic flow
of information; integrating health IT education into the training of
healthcare professionals; and promoting interoperable clinical data

repositories.
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e $1 billion to be made available for the renovation and repair of health
centers and for the acquisition of health IT systems.

e $550 million for the purchase of equipment and services including, but not
limited to, health IT within Indian Health Service facilities.

e $400 million for comparative effectiveness research on how the use of
electronic data impacts healthcare treatments and strategies.

e $300 million to support regional and sub-national efforts towards health

information exchange.

In addition to the above funds, HITECH provides incentives and funding for hospitals
and physicians to promote the widespread adoption of Health Information Technology (HIT) and
encourage the meaningful use of Electronic Health Records (EHRs) and ultimately Personal
Health Records (PHRs) (http://www.boisestate.edu/research/recovery/HITECHIegislation.pdf).
The incentive payments for practitioners and hospitals to promote the adoption and use of
certified EHRs technology will commence in 2011 and phase out through 2015.

(http://democrats.science.house.gov). Eligible healthcare professionals, who become

“meaningful” EHR users quickly, by 2010 or 2011, will receive the maximum payment of
$44,000. On the other hand, those who adopt an EHR later will receive $24,000. Eligible
professionals in designated shortage areas will receive a 10% increase in their bonus payment as

follows:
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Estimated Payment Amount Received Each Year

Year they first file 2011 2012 2013 2014 2015 2016 TOTAL
2011 (systemin place before 2011)  $18,000 $12,000 $8,000 $4,000 $2,000 $0  $44,000
2012 $0  $18,000 $12,000 $8,000 $4,000 $2,000 $44,000
2013 $0 $0  $15,000 $12,000 $8,000 $4,000 $39,000
2014 $0 $0 $0  $12,000 $8,000 $4,000 $24,000
2015 or later $0 $0 $0 $0 $0 $0 $0

However, these incentives will be replaced by financial penalties for physicians and
hospitals that are not using certified EHRs. Those who are not in compliance will face
reductions in their Medicare Part B payments of 1% in 2015, 2% in 2016 and 3% thereafter.
Furthermore, if by 2018 75% of eligible professionals are not using EHR, the Secretary of the
US Department of Health and Human Services (HHS) can continue reducing Medicare payments
up to 5%. Consequently, the Congressional Budget Office (CBO) predicts that about 45% of
hospitals and 65% of physicians will have adopted HIT by 2019. In addition, the CBO estimates
that the incentive mechanisms in the HITECH Act will increase the adoption rates to about 70%
for hospitals and about 90% for physicians. The CBO also estimates that the adoption of
certified EHR and the provisions of the HITECH Act will reduce Medicare spending by 4.4
billion and will save the government approximately $12 billon on direct spending in the
Medicare, Medicaid, and Federal Employee Health Benefits programs over the 2011-2019 time
periods (http://www.hipaasurvivalguide.com/hitech-act-text.php).

This law enforces the security and privacy regulations under the Health Information
Portability and Accountability Act (HIPAA) for generally improving healthcare quality, safety,
and efficiency (HIMSS Analytics Report, 2009). HITECH requires hospitals and healthcare
providers to restrict the use and disclosure of protected health information (PHI) as follows

(http://lwww.nixonpeabody.com):
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Covered entities including hospitals, health care providers, health plans, business
associates, vendors, health information exchanges (HIEs), and Regional Health
Information Organizations (RHIOs) and PHRs must honor a patient’s request to withhold
PHI from a health plan if the patient paid for the medical care;

covered entities must limit the use or disclosure of PHI to a “limited data set” or, if
needed, to the minimum authorized personnel necessary to accomplish an intended
purpose;

when requested, covered entities must provide patients with an audit trail of all
disclosures of PHI made within the past three years;

covered entities may not receive payment for communicating with patients for marketing
purposes (including fundraising solicitations) without the specific authorization of the
patient;

employees of covered entities or other individuals who knowingly access, use, or disclose
PHI for improper purposes will be subject to criminal penalties; and

civil penalties for violations under HIPAA are increased, depending on the conduct. The
federal government must impose penalties if the violation of the conduct was willful.
State attorneys general (most of whom already have the jurisdiction to prosecute under
state privacy laws) are authorized to prosecute and seek civil penalties. The penalties are
tiered according to conduct, from $100 per violation with a maximum of $25,000 per

year, to the maximum penalty of $50,000 per occurrence and $1.5 million per year.

150



6.0 CONCLUSION

6.1 FUTURE RESEARCH

As a consequence, of the US government’s healthcare reform strategy and developments in
technology, more than ever, medical informatics is needed for efficient development and
strategic management of new Health Information Systems (HIS). Having the possibility of doing
research and education in this field or to contribute to its practice is a great opportunity and
responsibility, as it gives the chance to contribute to the quality and efficiency of healthcare
services (Hassol et al, 2004).

Twenty years after Peter Reichertz’s talk, we may redefine the aim of HIS as to
contribute to high-quality and efficient healthcare for both patients and healthcare consumers
through development of medical research. HIS have to be developed and explored in order to
enhance opportunities for global access to health services and medical knowledge. Informatics
methodology and technology is expected to facilitate continuous quality of care in aging
societies. Ubiquitously available computing resources and networks existing worldwide for the
transmission of all varieties of data will allow us to consider new types of information systems
for healthcare, including new kinds of health monitoring and also new opportunities for the
analysis of biomedical and health data (Cimino, Patel, & Kushniruk, 2002). These trans-

institutional information system architectures and infrastructures, once appropriately designed
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and adequately strategically managed, will provide new opportunities for the whole field of
biomedical and health informatics as well as of biomedical statistics and epidemiology.

As in most areas of the sciences, let us remember that we need high-quality evaluation
studies to learn what we really have achieved and what we can do better (Rodriguez, Casper, &
Brennan, 2007). Last but not least, these new opportunities for the systematic processing of data,
information and knowledge in medicine and healthcare may considerably contribute to the
progress of medicine and the health sciences as well as to the progress of informatics in general.
Remember, (bio-) medical informatics, health informatics, as well as statistics and epidemiology,
aim not only for more advanced technology, but also for more and better care, care that is
affordable in aging and highly uninsured societies. In the end, only the health and well-being of
individuals is what count (Cimino, Patel, & Kushniruk, 2002).

PHR systems are a key application of bioinformatics. Historically, many terms have
been used for the concept of the PHR system. The Electronic Medical Record (EMR) is a term
often used interchangeably with PHR. The key conceptual